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December 6, 2006
696/CAL-4044

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.

3550 GENERAL ATOMICS COURT, SAN DIEGO, CA 92121-1122 PO BOX 85608, SAN DIEGO, CA 92186-5608 (858) 455-3000



Mr. Merritt Baker (NRC) and Dr. Ron Rogus (State) December 6, 2006
696/CAL-4044 Page 2

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 Level, having a concrete floor; (2) The accessible middle level also called the
2" Level, Level 2, or the “Upper Level,” which has metal grating for its floor; and (3) The
top level also called the overhedd “Crawl Space,” which has sporadic metal grate
tandings/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 ~ 4 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 ft* (~ 1,057 m?), 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,

(MEM

Keith E. Asmussén, 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 |V
Mr. Jeff Wong, State of CA, Berkeley, CA
Ms. Barbara Hamrick, State of CA, Brea, CA
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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 ~ s 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 ft? (~ 1,057 m?),
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 1* Level; having a
concrete floor, (2) The accessible middle level, also called Level 2 or the 2™ 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 ~
/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 8'10" high, and the crawl space is approximately 7'10" 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 ~ % 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 ft* (~ 1,057 m?); which is comprised of
the following locations/areas:

Location/Area Area (ft%)

First Level (Iower level) floor area 2,760 J
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, A1l and A13, at
C1, and between Al and A2.

2. Second (upper) level I-beams between A1l and A13.

3. The Crawl Space (above the second level) between I-beams A11 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., < 1 m?) 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.

4
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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-31) 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, A1l and A13, at
Cl1, and between Al and A2. '

2. Second (upper) level I-beams between A1l and A13.

3. The Crawl Space (above the second level) between I-beams Al11 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 cm?, averaged over a 1 m? area
15,000 dpm/100 cm?, maximum in a 100 cm? area if the average over 1 m? is met
1,000 dpm/100 cm?, removable activity

Exposure Rate Guideline
Pursuant to the NRC and State of California approved release criteria, exposure rates measured at 1
m above the surface are not to exceed 10 uR/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,/Bxt
Equation (5-2) MDA= i R (dpm/100cm?)

xEx_—"
100
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Where:
B = background rate (cpm)
t = count time (min)
E = efficiency (counts/disintegration)
A = area of the detector (cm?)

The MDA for scan surveys using the 434 cm? 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):

X*B,
MDA= (dpm/100cm?)
Ex _‘_4__

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?)

Exposure Rate Background

The typical exposure rate background for GA’s site using a Ludlum Model 19 micro R meter is
12-18 uR/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 uR/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 cm?, and, (3) that the exposure rate measurements

7
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taken in these areas, measured at 1 meter above the surface, were less than 10 pR/hr above
background.

Survey Plans 7
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 (uR/hr), and gravel/tar
samples taken are provided below:
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. Comparlsons of Site: Decommlssmmng Plan Requlrements w1th
" Final Surveys Performed on the Bulldmg 2 Servnce Corrldor, Sectlon A

Survey Area® -

Gr1dd1ng
‘Required

# of Dlrect

. -Measurements Sl
= leeda Bror, [

Surface Scans a, [3-

§ # of Exposure

~~'Rate Fixed - [~

: ._;:' Measu_rement__s L
o (uRMr) o

Exposure Rate Scan

» Measurements
(u R/hr)

-Wipes .
D-Plan® Not 1 per 50 m* or 10% floors & walls 1 per 10 m® or 10% accessible
Unaffected Area | Required 1 every ~7 m. below 2 m 1 every ~3 m. floors and walls
(required) = 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 B
-» 21 wipes , .
e S |
D-Plan® Not 1 per 20 m® or 10% accessible 1 per 10 m* or 10% accessible
Non-Suspect Required 1 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 o floors & walls (<2 m) | measurements floor & walls <2 m
Affected Area 222 B, (@ | 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® Yes, if 1 per 4 m* or 100% accessible 1 per 4 m® or 100% accessible
Suspect Affected feasible 1 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.
-y
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 B, & 10% of walls > 2 and 10% of walls > 2
(performed) 75 wipes m (except middle 3' of m (except middie 3' of
-» new concrete floor) new concrete floor)

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

@ 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 cm? gas flow
proportional detector. The results ranged from 10 to 40 cpm (27 dpm/100 cm?), 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? 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 B 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 uR/hr, which is well below the approved release
criteria of 10 uR/hr above background ( 15 - 21 pR/hr).

Exposure Rate Surface Scans: 10% of floor surfaces and walls below 2 m were scanned with a 2" x 2"

Nal (T1) 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 cm® 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 cm? 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 B 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 pR/hr, which is far below the approved release
criteria of 10 pR/hr above background ( 15 to 21 pR/hr).

Exposure Rate Surface Scans: About 10% of floor surfaces and walls below 2m were scanned using a 2"
x 2" Nal (T1) 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 ©)

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 cm?® gas
flow proportional detector. The results ranged from 10 to 60 cpm (55 dpm/100 cm?), 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 cm? gas
flow proportional detector. The results ranged from 1200 to 2200 cpm (610 dpm/100 cm?); which is far
below the NRC- and State- approved release criteria.

11



«}> GENERAL ATOMIES  Final Radiological Survey Report for Section A of the Building 2
(Science Laboratories Building) Service Corridor

- Removable Radioactivity: Seven (7) wipe samples were taken and analyzed for o and P activity. All
results were not discernible from natural background activity levels.

Exposure Rate Measurements: Twenty-three (23) exposuré rate measurements were taken at 1 meter
from the floor surfaces. The highest measurement was 26 puR/hr, which is far less than the approved
release criteria of 10 uR/hr above background ( 15 to 21 puR/hr).

Exposure Rate Surface Scans: About 10% of floor surfaces and walls below 2 m were scanned using a 2"
x 2" Nal (T1) detector held within 1" of the surface. The range was 12 to 26 uR/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? 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? 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 o and B 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 pR/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" Nal(Tl) detector held within ~1" of the surface. The readings ranged from 7-11 uR/hr on metal
surfaces and 10-16 uR/hr on concrete (not distinguishable from normal background levels).
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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 ¢p2m, 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 cm? 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 cm? 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 [ 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 uR/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" Nal (T1) detector held within 1" of the surface. The range was 17-22 pR/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 uR/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

(T1) detector held within 1" of the surface. The range was 7-12 puR/hr on metal and 11-15 uR/hr on
concrete, which are not distinguishable from normal background levels.
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Removable Radioactivity: Sixty (60) large area wipes samples were taken and analyzed for o and
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 o and f3
activity; all results were at natural background levels. Ninety-two (92) 100 cm? wipe samples were
taken and analyzed for o and P 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
(T1) detector held within 1" of the surface. The range was 8-10 puR/hr, which is at natural background
levels.

Non-Suspect Affected Area

Fixed Alpha Measurements:
A total of 190 o fixed measurements were taken with the detector probe held within ~¥;" 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 1* (lowest) level survey locations and results, and, Figures 28, 29, 30, 31, and
32 for the 2™ (upper) level survey locations and results.

Fixed Beta Measurements:

A total of 222 P fixed measurements were taken with the detector probe held within ¥2" for 2 minutes. The
highest measurement was 1175 cp2m on the outside walls at column A-9 to A-10 on the 1* level (see figure
4). This result is less than the minimum detectable activity for the instrument used (<222 dpm/100 cm?).
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See Figures 3, 4, 5, 6, and 7 for the 1* (lower) level survey locations and results, and, Figures 28, 29, 30, 31,
and 32 for the 2™ (upper) level survey locations and results.

Removable Contamination (Wipe) Surveys:

A total of 132 wipe samples were taken and analyzed for a and P activity. All results were not discernible
from natural background activity levels. See Figures 3, 4, 5, 6, and 7 for the 1* level survey locations ,
Figures 28, 29, 30, 31, and 32 for the 2™ 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 1* level survey locations and results, and, Figures 33, 34, 35, 36, and 37 for the 2™ 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 f activity. The highest
activity level found was 2,480 cpm on the outside wall of the 2™ level between columns A-4 and A-5. This
activity level is 545 dpm/100 cm?, 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 1% level survey locations and results, and, Figures 38, 39, 40, 41 and 42 for the 2™ 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 1* and
2" 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 1* level survey locations and results, and, Figures 43, 44, 45, 46 and 47
for the 2™ 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%
level survey locations and results, and, Figures 43, 44, 45, 46, and 47 for the 2™ 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 %" 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 B measurements were taken with the detector probe held within %2" for 2 minutes. The highest
measurement was 1409 cp2m on the outside walls at column A-20 to A-22 on the 1* level (see Figure 136).
This result corresponds to 1183 dpm/100 cm? 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® wipe samples were taken and analyzed for a and B 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 (3 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-11 to A-13, in the crawl space (see Figure 169). This measurement
corresponds to 351 dpm/100 cm?, 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 B activity. The highest
activity level found was 2,600 cpm on the inside wall of the 1* level between columns A-11 and A-13. This
activity level is equivalent to 458 dpm/100 cm?, 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.

b
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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% and 2™
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 o 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, 2°U, 28U, & associated decay products 5,000 o

Transuranics, 2°Ra, ®Ra, 2°Th, **Th, ®'Pa, *’Ac, | - 100 300 20
IZSI 129I

Th-nat, 2*?Th, *°Sr, ***Ra, 224Ra, 23217, 126 1331 1317 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 *’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.

¢ 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 ? 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? and 1.0 mRad/hr at 1 cm?,
respectively, measured through not more than 7 milligrams per square centimeter of total absorber.
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U-nat, 2°U, #®U, & associated decay 5,000 15,000 1,000
products

Transuranics, 2°Ra, **Ra, 2°Th, 2*Th, 100 300 20

231Pa, 227AC, 1251’ 1291

Th-nat, »2Th, *°Sr, ?*Ra, *Ra, 22U, ', 1,000 3,000 200

133I’ 1311 "
Beta/gamma emitters (nuclides with decay

modes other than alpha emission or 5,000 15,000 1,000
spontaneous fission) except *°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.

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.

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

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

The amount of removable radioactive material per 100 cm? 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.

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? and 1.0 mrad/hr at 1 cm?, respectively,

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

! Guidelines For Decontammatlon of Facilities and Equlpment Prior to Release for Unrestricted Use or Termination of

Licenses For byproduct Souréé or Specml Nuclear Material, also known as “Decon-1" incorporated into GA's State

of CA Radioactive Materials License.
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2545
) . 1840-2100 cpm on concrete, Active Probe Area = 434 cm*. The detector
1 Ludlum I\/Z[odel 43-37 Four Linear 08° 1640 - 1850 cpm on cement block and rate meter are combined and mounted on a
291 434 cm gas flow Ranges 07-24-02 31.08% Scan MDA = 438 dpm/100 an’(concrete), roll around cart. The instrument features a
proportional 0-500,000 & one 388 dpm/100 am? (cement block) static-flow system, quick disconnects, a
| Beta det6ector Log portable gas bottle and a means to adjust the
; S/N 086215 50-500,000 height of the detector from the floor for
optimum performance. )
wﬁ% Ludlum Model 43-37 Four Linear ' 1300-2000 cpm on concrete, Active Probe Area = 434 cm®. The detector
I 434 cm” gas flow Ranges 07-06-04 30.39% 1300-1500 cpm on cement block, 3“1‘]1 rate "éetef af°ﬂ°]°’?bm°d and ;mumed ona
- roportional 0-500,000 & one roll around cart. The instrument features a
7 prop Log 700-1300 cpm on metal. static-flow system, quick disconnects, a
Beta detector 5050000 Scan MDA= 375 dpm/100 an’(concrete), portable gas bottle and a means to adjust the
S/N 149017 0-500,000 318 dpm/100 an? (cement blOCk), height of the detector from the floor for
1 227 dpm/100 ax? (metal) optimum performance.
Ludlum Model 43-37 Four Linear 07-31-02 10-30 cpm Active Probe Area = 434 cm?. The detector
Ranges 21.29% and rate meter are combined and mounted on a
2 on concrete !
434 cm’ gas flow 0-500,000 & one MDA= roll around cart. The instrument features a
o proportional Log Scan MDA= static-flow system, quick disconnects, a
- % Alpha detector 50-500,000 86 dpm/100 am® portable gas bottle and a means to adjust the
. S/N 086236 height of the detector from the floor for
e o optimum performance.
1 Ludlum Model 44-10 Five Ranges 03-24-02, 2 inch x 2 inch Nal (T1) scintillator. Used for
el : Nal (T1) Scintillator 0-500 pR/hr 05-22-02, N/A 22-28 pR/hr @ contact measuring external dose rates at the surface
; Gamma detector 07-24-02 20-25 pR/hr @ Im and at 1 meter.
_ S/N 163169 ( in concrete room )
= Ludlum Model 44-10 Five Ranges 2228 pR/hr @ contact 2 inch x 2 inch Nal (T1) scintillator. Used for
Nal (T1) Scintillator 0-500 pR/hr 07-09-02 N/A 2025 pR/Mr @ Im measuring external dose rates at the surface
. Gamma detector (in concrete room ) and at 1 meter.
5 S/N 155109




Five Ranges

Ludlum Model 44-10 22-28 uR/hr @ contact 2 inch x 2 inch Nal (T1) scintillator. Used for
Nal (Tl) Scintillator 0-500 pR/hr 02-12-04 N/A 20-25 uR/Mr @ Im measuring extenal dose rates at the surface
Gamma detector (in concrete room ) and at 1 meter.
S/N 155190
Ludlum Model 43-68 Active Probe Area = 100 cm®. The detector
5 34.39% 1042 cp2m on concrete and rate meter are combined and mounted on a
100 em* gas flow . MDA = 222 dpm/100 an? roll around cart. The instrument features a
proportional Four g,smear 06-10-02 static-flow system, quick disconnects, a
Beta detector 0_5030 000 & one portable gas bottle and a means to adjust the
S/N 119444 Log ~ height of the detector.
50-500,000
Ludlum Model 43-65 Four Ranges 03-18-02 22.14% 0-20 cpm Active Probe Area = 50 cm®. Used for Alpha
Alpha Scintillator 0-500,000 MDA =312 dpm/100 am® surveying and fixed measurements.
ZnS(Ag) Alpha detector
S/N 92192 :
Ludlum Model 43-65 Four Ranges
Alpha Scintillator - | 0-500,000 05-11-02 22.52% 0-20 cpm (all) Active Probe Area = 50 cm® Used for Alpha
ZnS(Ag) Alpha detector | MDA =309 dpmv/100 anv? surveying and fixed measurements.
S/N 145696 i
: 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 cm>.
High Purity Varies with Gamma Spectroscopy MCA system using a
Germanium Detector N/A As needed Sample Varies with Sample high purity Germanium detector.
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14002000 cpm on concrete
1100-1600 cpm on cement block

Active Probe Area = 434 cm?. The detector

1 Ludlum Model 43-37 Four Linear 900-1300 on metal and rate meter are combined and mounted on a
i s Ranges 179 roll around cart. The instrument features a
o 12 434 cm?* gas flow 04-01-03 30.17% - static-flow system, quick disconnects, a
I é 2 proportional 0-500,000 & one 09-26-03 30.17% /COpper Over portable gas bottle and a means to adjust the
Beta detector Log 1000-1400 concrete height of the detector from the floor for
S/N 14901 g 50-500,000 1000-1300 on cement block optimum performance.
| ;
. . wi/ vinyl tile, plywood, copper over
; 1000-1400 concrete
7 Active Probe Area = 434 cm™. The detector
Ludlu Ludlum Model 43-37 Four Linear 1300-2000 cpm on concrete and rate meter are combined and mounted on a
S ‘ 2 Ranges . block roll around cart. The instrument features a
P31 i 434 cm' gas flow 12-08-03 30.39% 1300-1500 cpm on cement bloc static-flow system, quick disconnects, a
o proportional 0-500,000 & one 700-1300 on metal portable gas bottle and a means to adjust the
o Beta detector Log height of the detector from the floor for
S/N 14901 50-500,000 optimum performance.
3
Eg . 0-30 cpm on concrete
":l" i Ludlum Model 43-37 Four Linear 09-22-03 20.98% 0-20 cpm on cement block Active Probe Area = 434 cm®. The detector
g%g’f 5% ) 434 cm? gas flow Ranges 10-28-03 20.98% 0-20 cpm on metal and rate meter are corflbmed and mounted on a
o proportional 0-500,000 & one 11-05-03 20.98% toll around cart. The instrument features a
Log ) static-flow system, quick disconnects, a
| Alpha detector w/ copper portable gas bottle and 2 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.
. -
£ o
b . g5
S

w/ vinyl tile, plywood, copper
0-20 cpm on concrete




S/N142547

R ESE S i s
Ludlum Model 43-37 Active Probe Area = 434 cm*. The detector
434 em? gas flow Four Linear 0-30 cpm on concrete and rate meter are combined and mounted on a
i 1 8 i
proportional Ranges 12:25-03 21.02% 0-20 cpm on cement black rol around ;TemT*fUZQiZfz;‘l;i?;”;“ ?
Alpha detector 0-500,000 & one 0-20 cpm on metal portable gas bottle and a means to adjust the
S/N 147965 Log height of the detector from the floor for
50-500,000 optimum performance.
822 + 344 cp2m on concrete
MDA 218 dpm/100 an’®
Four Linear -24-03 31.20% scan 320420 cpm . : R
Ludhum Mpdel 43-68 Ranges o7 oo P Active Probe Area = 100 cnt™. The detector
100 cm? gas flow 0-500,%20 &one 01-14-04 31.20% 671 £126 cp2m on cement block and rate meter are combined on a roll around
proportional 50-5 0()gOOO 05-04-04 31.20% MDA 197 dpn/100 an? cart. The instrument features a static-flow
Beta detector i ! scan 220-340 cpm system, quick disconnects and a portable gas
S/N142547 : 435+170 cp2m on metal bottle.
MDA 160 dpm/100 an?
scan 180-280 cpm
822 £344 cp2m on metal grating
MDA 2185 dpr/100 an?
N wlcopper over: _
Ludlum Model 43-68 Four Linear 578 £ 60 cp2m concrete Active Probe Area = 100 cm?. The detector
100 cm? 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 an* | ¢art- The instrument features a static-flow
Log system, quick disconnects and a portable gas
Beta detector 50-500,000 w/ vinyl tile, plywood, copper over bottle.

545 + 58 concrete MDA=178 dpm/100 an®
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Ludlum Model 44-9

15 em’® 07-18-03, 24.64%
Beta/Gamma Detector | Four Ranges 60-80 cpm on concrete The instrument is used for beta/gamma
S/N 145693 50-80 cpm om cement block surveying. The detector hs an active probe
area of 15 cm?’.
N 0-600,000 cpm 40-70 cpm on metal
- 50-80 cpm on insualtion
Ludlum Model 44-9
: 15 cm® 03-11-04 26.14
. Beta/Gamma Detector
i S/N 117851
2 concrete
o Ludlum Model 44-10 Five Ranges 05-23-03 N/A 15-21 pR/hr contact 2 inch x 2 inch Nal (T1) scintillator. Used for
Nal (Tl) Scintillator 0-500 uR/hr 08-18-03 1521 uR/hr @1 meter measuring external dose rates at the surface
Gamma detector 11-17-03 cement block andat 1 meter.
S/N 155109 . 14-19uR/hr contact
14-18 pR/hr @1 meter
. Metal
9-13 pR/hr contact
10-13 pR/hr @1meter
o ) w/ copper
- 14-19 uR/hr concrete contact
- ; 13-19 pR/hr concrete @ 1 meter
14-18 pR/hr cement block contact
14-17 uR/hr cement block @ 1 meter
Ludlum Model 43-65 ¢ '
Alpha Scintillator i Four Ranges 03-11-04 22.52% <20 cpm all surfaces Active Probe Area = 50 cm®. Used for Alpha
ZnS(Ag) Alpha detector: |  0-500,000 cpm 10-20-03 22.52% MDA 209 dpm/100 an? surveying and fixed measurements.
S/N 145696
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-/ Ludlim . Ludlum Model 4365 _
1 . Alpha Scintillator Four Ranges 04-30-04 21.02% <20 cpm all surfaces Active Probe Area = 50 cm®. Used for Alpha
138 8 | znS(Ag) Alpha detector |  0-500,000 cpm B MDA 224 dpm/100 am? surveying and fixed measurements.
sm S/N 73360
Ludlum Model 4365 .
Alpha Scintillator : Four Ranges 12-09-03 22.14% <20 cpm all surfaces Active Probe Area = 50 cm®. Used for Alpha
ZnS(Ag) Alpha detector ;|  0-500,000 cpm MDA 212 dpm/100 am® surveying and fixed measurements.
S/N 89920 :
Ludlum Model 43-65 *
Alpha Scintillator : Four Ranges 04-1503 21.77% . <20 cpm all surfaces Active Probe Area = 50 cm?. Used for Alpha
ZnS(Ag) Alpha detector : |  0-500,000 cpm 10-14-03 21.77% MDA 216 dpm/100 an® 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 cm®. Used for Alpha
ZnS(Ag) Alpha detector © | 0-500,000 cpm MDA 212 dpm/100 an® surveying and fixed measurements.
e S/N 92192 )
E ag%f”%w@ ; . Canberra Model 2404 Low Level a/B gas
Ve | Gas Flow Proportional N/A as needed ~2630% Varies with Sample * } proportional counting system used to count
e Detector : wipes for removable contan'nnatlon.2 Results
o i are usually reported as dpm/100 cm’.
D404 .
jat High Purity : Gamma Spectroscopy MCA system using a
| Germanium Detector N/A as needed Varies with Varies with Sample high purity Germanium detector.
: ° ' Sample

T-8
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1 <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
26 <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
13 <0 <20 T255 0 <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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63 <20 <20 85 <20 <20
64 <20 <20 86 <20 <20
65 <20 <20 87 <20 <20
66 <20 <20 88 <20 <20
67 <20 <20 89 <20 <20
68 <20 <20 90 <20 <20
69 <20 <20 91 <20 <20
70 <20 <20 92 <20 <20
71 <20 <20 |
72 <20 <20
73 <20 <20
74 <20 <20 2 =20 =20
75 <20 <20 & =20 <20
76 <20 <20 ! <20 =20
77 <20 <20 > =20 =20
78 <20 <20 S =20 =20
79 <20 <20 7 <20 =20

80 | <0 <20 : = =
" o — g <20+ <20 -
82 <20 <20
83 <20 <20
84 <20 <20 —0 =0
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3 <20 <20 2 <20 <20
4 <20 <20 3 <20 <20
5 <20 <20 4 <20 <20
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7 <20 <20 6 <20 <20
8 <20 <20 7 <20 <20
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10 <20 <20 9 <20 <20
11 <20 <20 10 <20 <20
12 <20 <20 11 <20 <20

1 <20 <20 2 <20 <20
3 <20 <20
4 <20 <20
5 <20 <20
7 <20 <20
8 <20 <20
9 <20 <20
10 <20 <20
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11 <20 <20 6 <20 <20
7 <20 <20
8 <20 <20
9 <20 <20
10 <20 <20

2 <20 <20
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Building 1
Building 2
Building 7
Building 9
Building 10
Building 13
Building 14
Building 15
Building 19
Building 21

.. Building 22
" Building 23
Building 25
Building 27
Building 29
Building 29-2
Building 30
Building 31
Building 31-2
Building 33
Building 33-1
Building 33-5
Building 34
Building 34-~1
Building 34-2
Building 34-3
Building 35
Building 35-1
Building 36
Building 37
Building 39-1
Building 42
Building 45
Building 63
Building 64
Building 65
Building 66
Building 66
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NORTH TORREY PINES RD.
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Figure 13 GA’s Main Site and Sorrento Valley Site
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Figure 2: Sections A, B and C of Building 2
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Figure 2A: Building 2 End View
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~ Figure 3: Building 2 SerVice Corridor, Section A, Non-Suspect Affected Area, Level 1, Column C-1 to A-6,
Fixed Alpha and Beta Measurement Locations and Resulits, and, Wipe Survey Locations.

Concrete Wail

1094 @

" 1051 106 %}
0-20

0-20 0-20 0-20 0-20
.20 :
0-20 20 0-20__0- 1011/0-20
: 108 1079 103% ,‘;ﬁ’;ﬁ L 101071
1127 64 68 1040 Concrete Floor 102
020 (&) 1017 Q 1049 72 0H
0-20 0-20108 0-20 0-20 [103 1;0700-20 0-201052 0-20
f 0.20/106 020 ] 020 0-20 0-20 975
_ g Q 1126
‘ 0 1090 1121
s : . .
4’ : Cement Block Wall
A6 -'

i
&

The Higjhest B Result (1127 cp2m) = 122 dpml100 cm?, which is < MDA.

- All o Results = Natural Background. LEGEND
Building 2 Service Corridor | , )
Model 12 Model 2221 | * # -# = Alpha in CPM
91103 84423 i See Table 4 for Wipe analysis Results. '
318/02 6/10/02 j _ .
22.14% 34.39% E} =Beta in CP2M
) B . .
092192 119424 : 4. @ = wipe location
50cm? 100 cm? ; EQ=Equipment wipe
0-32102cpm 102?2 2cp2m : OH= Overhead wipe
L A# = Column Number
|Surveyors: S. Finchum/ B, Hunter Date: 01/25/02
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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 Resuits, and Wipe Survey Locations.

Concrete Inside Wall
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Cement B lock Quiside Wall

4 A6
A9 A8 AT
Building 2 Service Corridor__ | The Highest p Result (1175 ¢p2m) = 193 dpm/100 cm2, which is < MDA.
Model 12 Model 2221 |
91103 S All o Results = Natural Background. .
3/18/02 610002 | ‘ LEGEND
22.14% 3439% | See Table 4 for Wipe analysis Results.
a B B _ .
092192 119444 #-# = Alpha in CPM
50cm? 100ecm?
| 0-20cpm_| 1042 cpom . | # | =Beta in CP2M
MDA (dpm/100cm? 312 222
Surveyors: S. Finchuny/ B. Hunter Date:ouygzs/oz' ' @ = Wlpe location

EQ=Equipment wipe
OH= Overhead wipe
A# = Column Number



.'Fugure 5: Building 2 Serviéé 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. |

oYe

ALY

1
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Concrete Wall

{
0-20 0-20
0-20 0-20
948 j
" 6 0-20 o10
N 0-20 0-20 Concrete Floor
N 722 P @ E 1002
C ©) 0-20 0-20 0-20 : /T
] 934 1
N . g _20 0-20 A
§ @ 0-20 T 969 @ 0-20 0-20
o . Concrete Flogy | 0-2 - 903
oor __- 1020 5401
7 0-20 975 @ C | }
0-20 : ement Block Wall ¥
3?} Wa/kwa Entry CementBlock - - AZ All
4 Walll, Al3
618 . Al4d
o foag e
0:20 0
10 ; ]
% Met; Door . X gg | |
B 0-20 = ;E Building 2 Service Corridor
Al6 . & Model 12 Model 2221
: LEGEND >
i AlS 9/11;)3 84423
. - . 3/18/02 6/10/02
; e i e =
i = #-# = Alpha in CPM 22.14% 34.39%
. IR a B
The Highest p Result (1020 cp2m) = Natural Background # | =Betain CP2M 092192 119444
S 50cm? 100 cm?
All o Results = Natural Background. @ = wipe location 0'23 cpm '10‘;222‘:"2"‘ v
‘ 312
EQ=Equipment wipe
Surveyors: S. Finchum/ B. Hunter Date:01/23&24/02

See Table 4 for Wipe analysis Besults. OH= Overhead wipe
; _ A# = Column Number
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'_Figure 6: Building 2 Servicé, Corridor, Section A, Non-Suspect Affected Area, Level 1, Column A-16 to A-21
Fixed Alpha and:}B{_eta Measurement Locations and Results, and Wipe Survey Locations.

0-20
1000 0-20 Chain Link
%) 0-20 Gate
1003
0-20 0-20 1034020 @ 1056
': @0
| 1063 Concrete Floor
f094/0-20 @ . ;
i . 620 020 33
. 1055 1049
1094 0-20
0-20 @
0-20 Concrete Wall
. @
A21 - , - »
A20 Al9 Al8 Al7
Building 2 Service Corridor LE_GEN_D_
Model 12 Model 2221 .
- 91103 84423 # - # = Alpha in CPM
3/18/02 61002 !
22.14% 3439% ,
# | =Betain CP2M .
2 B____- The Highest B Result (1094 cp2m) = < MDA
092192 119444 - ol ‘ - !
oo 0o @ = wipe location _
020 com | 1042 cpzm ¢ EQ=Equipment wipe All o Resullts = Natural Background.
312 222 = ; . .
— OH= Overhead wipe See Table 4 for Wipe analysis Results.
Surveyors: S. Finchum/ B. Hunter Date:; 01/23/02 A# = Column Number
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igure 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.

Concrete Wall
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@ B o See Table 4 for Wipe analysis Resuits.
092192 118444 " . .
P 100 e ; @ = wipe location
0-20 cpm | 1042 cp2m EQ=Equipment wipe
312 222 OH= Overhead wipe
Surveyors; S, Finchumy/ B. Hunter Date: 01/22/02 A# = Column Number




Figure 8: Building 2 Service Corridor, Section A, Non-Suspect Affected Area, Lev
Alpha Scan Measurement Locations and Results

el 1, Column C-1 to A-6,

10%
1 ——— Concrete Wall
4-15 —— Pl 7-26 0-21 7-26

m L\~—~ Met
1-27
. e 3-3 0-21 i -o >

—
Wood 0-29
0'29 Ramp
F\‘\‘ Concrete F1097
3-18
2m
2- 27—
_i‘ §-21—— P t—" 3-26 —
107 —— Cemel
2-27 ** 6-13 __—’ 3-26
A6
A5 v A3

:
#-#= o Range in cpm
“ 100% of Original floor and walls up to 2m surfaces scanned, 410% of walls above 2m

The Highest o Resuit (34 cpm) = Natural Background

10 - 40 cpm

Date: 1/28/02
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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
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Figure 10: Building 2 Serv
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Figure 11: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 1, Column A-16 to A-21,
Alpha Scan Measurement Locations and Results
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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
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Figure 13: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 1, Column C-1to A-6,
Beta Scan Measurement Locations and Results
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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
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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
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Figure 17: Building 2 Service Corridor, Area A, Non-Suspéct Affected Area, Level 1, Column A-21 to A-26,
Beta Scan Measurement Locations and Results
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-Suspect Affected Area, Level 1, Column C-1 to A-6,
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Figure 18:
Fixed Exposure Rate Measurement Locations and Results
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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 |
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Figure 20: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 1, Column A-11 to A-16,
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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 ‘
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Flgure 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
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3. Building 2 service Corridor, Area A, Non-Suspect Affected Area, Level 1, Column C-1 to A-6,

Figure 2
Exposure Rate gcan Measurement Locations and Results
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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
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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 .
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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
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Flgure 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
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" Figure 28: Building 2 Service qui}idor,_ 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
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Figure 29: Buﬂdlng 2 Serwce Corridor, Section A, Non-Suspect Affected Area, Level 2, Column A-6 to A-11,
Fixed Alpha and Beta Measurement Locations and Results, and Wipe Survey Locations
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-~ 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 Wayy

v
T 1079

Concrete Floor

Breeze Way 999 615 I

Al4 ,
Building 2 Service Corridor The Highest § Result (1079 cp2m) = 54 dpm/100 cm?
Rolinients Model 12 Model 2221 which is < MDA.
Crial Namber 91103 84423
Calbiationbue| | 31802 | /0002 All o Results = Natural Background. LEGEND
ieoy | 22.14% 34.39% _ , ===
a B See Table 4 for Wipe analysis Results. 4 _# = Alpha in CPM
092192 119444 ' ' P
126 ¢ S0cm? 100 cm? '
Background 0-20 cpm | 1042 cp2m # | =Betain CP2M
MDA (dpm/100cm? 312 222
yors: S. Fi : : = Wi i
Suveyors: S Finchuml 1, - 04s - 05/02/ 02 @ wipe location

EQ=Equipment wipe
OH= Overhead wipe
A# = Column Number



| Figure 31: ’Building 2 Servi?cé 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
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Flgure 32:. Building 2 Servnce 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
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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
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Figure 34: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 2, Column A-6 to A-11,
Alpha Scan Measurement Locations and Results
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Figure 35: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 2, Column A-11 to A-14,
Alpha Scan Measurement Locations and Results _
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Figure 36: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, LeveI 2, Column A-16 to A-21,
Alpha Scan Measurement Locations and Results
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Figure 37: Building 2 Service Corridor, Areg A, Non-Suspect Affected Area, Level 2, Column A-21 to End,
Alpha Scan Measurement Locations and Results :
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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
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Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 2, Column A-6 to A-11,

Beta Scan Measurement Locations and Results
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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 Resulits
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Figure 41: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 2, Column A-16 to A-21,
Beta Scan Measurement Locations and Results
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Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 2 Column A-21 to End,
Beta Scan Measurement Locatlons and Results
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Figure 41: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 2, Column A-16 to A-21,
Beta Scan Measurement Locations and Results
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Figure 42: Building 2 Service Corrldor Area A, Non-Suspect Affected Area, Level 2, Column A-21 to End,
Beta Scan Measurement Locations and Results
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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
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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
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Figure 47: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 2, Column A-21 to End,
Exposure Rate Scan and Fixed Measurement Locations and Results
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Figure 48: Building 2 Service Corridor Section A Mechanical Room
Alpha Scan Measurement Locations and Results
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Figure 49: Building 2 Service Corridor Section A Mechanical Room
Beta Scan Measurement Locations and Results
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Figure 50: Building 2 Service Corridor Section A Mechanical Room

Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results
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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
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Figure 52: Building 2 Service Corridor Section A Electrical Room
Alpha Scan Measurement Locations and Results
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Figure 53: Building 2 Service Corridor Section A Electrical Room
Beta Scan Measurement Locations and Results
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Figure 54: Building 2 Service Corridor Section A Electrical Room
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results
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Figure 55: Building 2 Service Corridor Section A Electrical Room Alpha and Beta
Fixed Measurement Locations and Results and Wipe Survey Locations
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Figure 56: Building 2 Service Corridor Section A Elevator Machinery Room at Breezeway A
Alpha and Beta Scan Measurement Locations and Results

- ——m o g

cement bl

wall
10-20 o
1500-1700 3 l
floor
Cemfv‘;t”blo‘:k concrete * wall
10-20 o

et ————————

1500-1600 B

cement block

*— 1400-1600 B

wall

cement block 4
!
I
|
)
|
]

a— 10-20 00 —p»
1500-1700 8

Notes:

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

2. <4— #4 o - Denotes alpha scan in cpm.

3. < ##3 —» Denotes beta scan in cpm.

Ludlum 2221 Ludlum 2221
154202 97287
434 cm? B 434 cm? o
149017 083293
04-01-03 09-22-03
30.17% 20.98%
1400-2000 cpm 0-30 cpm
389 dpm/ 100 cm? | 49 dpm/ 100 cm?
1100-1600 cpm 0-20 cpm

309 dpm/ 100 cm?

33 dpm/ 100 cm?

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
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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
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<20 cpm

671+/-126 cp2m

216 dpm/ 100 cm?

197 dpm/ 100 cm?

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
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Notes:

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

2. -4 #4#o » Denotes alpha scan in cpm.
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16 dpm/100 cm?
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33 dpm/100 cm?

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

Figure 59
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~ Figure 60: Building 2 Service Corridor Section A Storage Room, L-504-A, Room A

Beta Scan Measurement Locations and Results
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Notes:

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

2. <a— #-#p —» Denotes beta scan in cpm.

L-504-A
Storage Room

Ludlum 2221

154202

434 cm? B

149017

04-01-03

30.17%

1400-2000 cpm

389 dpm/100 cm?

1100-1600 cpm

309 dpm/100 cm?

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

core
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- 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

I concréte
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24-26 Ludlum 3
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concret 05-23-03
wall 2" X 2" Nal y

55109

15-21 uRr | 15-
1419uR/Mr | 14-18uR/hr

Notes:
1. ## Denotes fixed exposure rate measurement, in pR/hr, taken at ~ 1 meter from the surface.

2. -w -4t » 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
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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

concrete

concrete column

wail A2
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concrete
wall
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<20 o
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Storage Room
cement block
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955p
<20 a

floor
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<20cpm 822+/344 cp2m
216 dpm/100 cm? | 218dpm/100 cm?
. , <20cpm .. 671+/-126 cp2m
Notes: 216dpm/100 cm? | 197dpm/100 cm?

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

2. ###p 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
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Figure 63: Building 2 Service Corridor Section A Storage Room, L-504-A, Room B

Alpha Scan Measurement Locations and Results

column
wall A2
cement block Leg----- All walls were
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column
LS A 3 Ad
wall floor wall 3
concrete cement block 1 -504-A
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concrete 09-22-03
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16 dpm/100 cm?
0-10 cpm
16 dpm/100 cm?
0-20 cpm
33 dpm/100 cm?
Notes:

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

aE W e

2. - #4a ® Denotes alpha scan in cpm.

Survey conducted by: R. Stowell & G. Sayer
Date: 03-31-03
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Fig'ure 64: Building 2 Service Corridor Section A Storage Room, L-504-A, Room B
Beta Scan Measurement Locations and Results

—.\
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wall A2
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wal 154202
concr 434 cm? B
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275 dpm/100 cm?
1000-1300 cpm
263 dpm/100 cm?
1000-1400 cpm
o 1 275 dpm/100 cm?
Notes:

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

2. <— #-#B —» Denotes beta scan in cpm.

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

Figure 64
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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
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wall A2
cement block Lg----- All walls were @
floor composition covered with ~28’
vinyl tile 14-17 » copper .
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Y
II." Il 19
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covered with > 18-21 )
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wall
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Ludium 3
1563551
05-23-03
2" X 2" Nal y
1565109
_ ) 14—18 uR/hr 14-17 uR/hr
Notes:

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

2. -« ##-44t » Denotes exposure rate surface scan in uR/hr.

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

Surveys conducted by: R. Stowell

Dates: 03-28-03

Figure 65
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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
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wall A2
cement block Leg----- All walls were
floor composition covered with ~28'
vinyl tile coppgr .
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copper 505[3 . core
concrete
w.. ‘ column
1
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.s\mcwms:.b\%ﬁv R % > £
copper/concrete - | -578+/-60--cp2m- {218 dpm/100 cm?
copper/cem.block <20 cpm 216 dpm/100 cm? | 493+/-50 cp2m | 170 dpm/100 cm?
floor <20 cpm 216 dpm/100 cm? | 545+/-58 cp2m | 178 dpm/100 cm?

Notes:

1. o Denotes alpha fixed measurement in cpm.

2. BB 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 66
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Figure 67: Building 2 Service Corridor Section A Storage Room, L-504-A, Room C
Alpha Scan Measurement Locations and Results
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0-10 cpm
16 dpm/100 cm?
0-20 cpm
L 33 dpm/100 cm?
Notes:

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

2. <& #3# o » Denotes alpha scan in cpm.

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

Figure 67
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Figure 68: Building 2 Service Corridor Section A Storage Room, L-504-A, Room C
Beta Scan Measurement Locations and Results
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275 dpm/100 cm? |
Notes:

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

2. «— #-#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
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wall A2
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2" X 2" Nal y
1565109
Ip " 13-19 uR/hr
14-18 uR/hr 14-17 uR/hr
Notes:

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

2. & #-8t » Denotes exposure rate surface scan in uR/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
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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
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wall
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floor
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Notes:

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

2. ##p  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



Figure 71 Building 2 Service Corridor Section A Vent Room Above Breezeway A
Alpha Scan Measurement Locations and Results
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Survey conducted by: G. Sayer?
Date: 04-14-03 :
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Figuref_72: Building 2 Service Corridor Section A Vent Room Above Breezeway A
Beta Scan Measurement Locations and Results
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Survey conducted by: R. Stowell
Date: 04-14-03 :
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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
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3. 10% of floor and walls 2 me?ters and below were scanned.

Surveys conducted by: R. Stowell & G. Sayer
Date: 04-11-03 o
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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
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Notes:

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

2. #HHP Denotes beta fixed njeasurement in cp2m.

3. @ Denotes wipe Iocati&n, wipe results are provided in Table 5.

Survey conducted by: R. Stowe?ll & G. Sayer

Dates: 04-14-03 & 04-15-03
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Figure 75 Building 2 Service Corridor Overhead Crawl Space Column C 1to A6
Exposure Rate Fixed and Exposure Rate Scan Measurement Locations and Results
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Surveys conducted by: G. Sayer & R. Stowell
Dates: 04-02-03 & 04-10-03 '
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Figure 76: Building 2 Service Corridor Overhead Crawl Space Column C 1 to A6
' Large Area Wipe Locations and Results
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Survey conducted by: G. Sayer & R. Stowell
Date: 04-16-03
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Figure 77 Building 2 Service Corridor Overhead Crawl Space Column A6 to A 11
Exposure Rate Fixed and Exposure Rate Scan Measurement Locations and Results
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Surveys conducted by: G. Sayer & R. Stowell
Dates: 04-02-03 & 04-10-03
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Figure 78 Bundmg 2 Service Corridor Overhead Crawl Space Column A6 to A 11
Large Area Wipe Locations and Results
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Surveys conducted by: G. Sayer & R. Stowell
Date: 04-16-03
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Figure§79: Building 2 Service Corridor Overhead Crawl Space Column A 11to A 16
Exposure Rate Fixed and Exposure Rate Scan Measurement Locations and Results
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Surveys conducted by: R. Stowell & G. Sayer
Dates: 04-02-03, 04-03-03 & 04-10-03
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( Flgure 80 Building 2 Serwce Corridor Overhead Crawl Space Column A 11 to A 16
, Large Area Wipe Locations and Results
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Ludium 3 I |_grating

138880 91103 S et ,?
127;:“82-?33 ;g-g:{zoz ground level ‘le,v\el oy

—y

145963 092192 © concret \ ﬁ

24.64% 2.14% |_congrete | yeehent block
40-80 cpm <20 cpm < 8" P

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 Résuits
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Notes:

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

A 19 Outer wall

A 18

A17

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 uR/hr.
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Surveys conducted by: G. Sayer & R. Stowell

Date: 04-02-03



Figure 82 BU|Id|ng 2 Service Corridor Overhead Crawl Space Column A 16 to A 21
Large Area Wipe Locations and Results

Inner wall
top

cement block
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PIPES, ETC. PIPES, ETC. ' .
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i [ S
) louvers or sheet metal

| ton T
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) Service Corridor
Notes. : End View

roof

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

[nner wall 2 Outer wall

N . . cement block louvers or sheet metal
2. \_P~— Denotes large‘area (Masslinn) wipe.
3. No activity, alpha or beta, above background was detected.
cement blo\ci T;?I::e cement block
_______ _|__grating |
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Ludlum 3 Ludlum 12 ground level Tevel i
138880 91103 g AT
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145963 - 092192
24.64% 22.14%
40-80 cpm <20 cpm

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

Inner wall
top

cement block
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- A 24 Outerwall A 23
Service Corridor
Notes: End View
roof
1. ## Denotes exposure rate fixed measurement taken ~ 1 meter from the surface. Inner wall OQuter wall
K cement block louvers or sheet metal

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. ddl
: cement blo\ck‘ nl‘:avele cement block
4. All values are in pR/hr. R
Ludlum 3 fowest ‘f‘
ground level evel A\
153551 = R
05-23-03 concreté A >
’ eMment block
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@ 1 mete tal
14-19 uR/hr
10-13 uRIAr 9-13 uRihr Surveys conducted by: R. Stowell & G. Sayer
Date: 04-02-03
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Flgure 84 Building 2 Service Corridor Overhead Crawl Space Column A 21 to A 26
Large Area Wipe Locations and Results

Inner wall
top
cement block
_ M
_— e e e ] - AL — e e -
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VENTS, . PIPES, ETC.
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| ™ \ A
louvers or sheet metal
A 26 top A 21
A 25 A 22
; A24 Outerwall A 23
Service Corridor
Notes: End View
. roof .
X . . %
1. Large area wipes were taken on the walls and on vent ducts, pipes, etc. in the overhead. Inner wall 25 Outer wall
. - . cement block ? louvers or sheet metal
2. \_O—— Denotes large area (Masslinn) wipe.
3. No activity, alpha or beta, above background was detected.
_ : cement block "l':,:'f cement block
_______ grating
frdrient -
Ludium 3 Ludium 12 ground level ' es
138880 91103 ~
; 07-18-03 70-14-03 oonerel® o] Tootent block
g 15 cm? B—y 50 cm? a. < 8' >
: 145963 092192 .
: 24.64% 22.14%
40-80 cpm <20 cpm
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Survey conducted by: R. Stowell & G. Sayer

Dates: 04-15-03 to 04-16-03
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Figure 85: Buﬂdlng 2 Service Corridor Section A Overhead Crawl Space Vent Louvers External Surface
Alpha Fixed Measurement and Scan Locations and Results

A26

A18 Suspect.Affected Area A10

?ﬂ:gm =

2 e
=201

A12 A11

A13 - o & mnnapn"‘”“’

—"'_r.—g' % 20
e <20 > < <2’tp-$
<20 4 =20

20 <20 T~ <20 <20
T <20 ST, <20

Replaced

Notes: i
1. ## Denotes alpha fixed measurement in cpm. 138738
_ 04-30-04
2. «—— ##—>» Denotes alpha scan range in cpm, 50 cm? o
073360
3. 100% of accessible surface scanned in Suspect Affected Area, A-11 to A-13, except the 21.02%
louvers replaced in April 2003. <20 cpm

4. 10% of surface scanned in Unaffected Area ( the remainder of the louvers).

Survey Conducted by: R. Stowell
Dates: 11-03-03 to 11-05-03




Flgure 86: Bundmg 2 Service Corridor Section A Overhead Crawl Space Vent Louvers External Surface
Beta Fixed Measurement and Scan Locations and Results

A 26 45 A1
A 20 ATO |
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NE gy | 2250 5 lz—_zo e = ﬂzusogg : 4_0-3560@‘ = 50" 6" 50 E
40 :1 §0 l 0 & || a0 el
Notes: D
. Ludium 3
1. ## Denotes fixed beta measurement in cpm. 138880
03-11-04
2. < = - Denotes Beta scan in cpm. 15 cm? B
‘ ' 117851
3. 10% of surface scanned. : 26.14%
20-60 cpm

Survey Conducted by: G Sayer
Dates: 11-04-03 to 11-05-03
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Figure 87: Buildiﬁg 2 Service Corridor Section A Overhead Crawl Space\Vent Louvers External Surface
! Exposure Rate Scan and Large Area Wipe Locations and Results

/8 ainbiy

area (Masslinn) wipes.
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1. < == -» Denotes exﬁosure rate surface scans in uR/hr. 1115:13§5()13 0133??0014 0133213?8(;)4
0 . A7- A1- 11-
100% of accessible surfa::e scanned. X 5" Nal 50 e a 15 om? by
2, ’\,O\/-_ Denotes lar{?e area wipe. 100% of accessible surface wiped 15Sl09 ;‘2‘556290/60 ;(1571%150/10
3. No alpha or beta activity above background detected on large 9-13 uR/hr <20 cpm 20-60 cpm

Survey Conducted by: G Sayer & W. Schuck
Dates: 10-28-03 to 10-29-03




‘Figure 88: Building 2 Service Corridor Section A Overhead Crawl Space Vent Louvers External Surface
' Wipe Survey Locations
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Notes:

1. Denotes 100 cm? wipe number and location.

2. Wipe results are provided in Table 5.

Survey Conducted by: W. Schuck
Date:10/29/03
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Figure 89: Building 2 Service Corridor Section A Overhead Crawl Space Vent Louvers External Surface Column A 11 to A ﬂ3
Suspect Affected Area Beta Fixed and Scan Measurement Locations and Results

A13 A12
. 180-320
E75 —( 504
.0,V i m—
406 ¥

Replaced
April 2003

Notes:

udlum
86302

05-04-04

100 cm? B
142547
31.20%

435+/-170 cp2m

160 dpm/100 cm?
180-280 cpm

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

2. -a— #HH-#HHE — Denotes Scan range in cpm.

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

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
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Notes:
. udlum 2
1. 100% of accessible surfaced scanned. 154202
434 cm? B
2. #i4H o Denotes alpha scan measurement in cpm. 083293 149017
10-28-03 09-26-03
3. #hHHEHAHE B Denotes beta scan measurement in cpm. 20.98 3017
: 0-30 cpm 1400-2000 cpm

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

1. All values are uR/hr.

2. 100% of accessible surfaced scanned.

3. _#_# Denotes fixed exposure rate meaasurement taken at ~ 1 meter from the surface.

4. <&— #### —  Denotes exposure rate scan measurement..

Ludlum 3
153551
2X2 Nal y
155109
08-18-03

&
15-21 uR/hr

15-21 uR/hr

Survey Conducted by: Greg Sayer
Dates: 06-03-03 & 06-04-03



- - . - . : R N = O i i . N

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
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Notes: :
: Ludlum 2221 Ludlum 12
1. ##o Denotes fixed alpha measurement in cpm. 86302 138801
: 100 cm? B 50cm? q
2. BB Denotes fixed beta measurement in cp2m. 142547 145696
: 07-24-03 10-20-03
3. Denotes wipe location. Wipe resuits are provided in Table 5. 31.20 2252
822+/- 344 cp2m <20 cpm
218 dpm/100 cm? | 209 dpm/100 cm?

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

A2 C-1 C-1 | ' C-1

|

} concrete
I‘ 0-30
|

|

|
concrete
I

0-20

<20 cpm -
y ::yf::-" w/ 50 cm? probe

-
-

—_—— e —— — )

|
1 1m 1m

Notes:

b

Sy

Ludlum 2221 | Ludlum 12
1. All values are cpm alpha. 97287 138801
. ' 434 cm? o 50 cm? o
2. 100% of accessible surfaced scanned 2 meters and below, 10% 83203 145606
scanned above 2 mefers. 10-28-03 10-20-03
20.98 22.52
3. -@— #-## - Denotes alpha scan with 434 cm? probe. 0-30 cpm <20 cpm
' 0-20 cpm <20 cpm

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

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

N

. All values are cpm beta.

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

- {HHHE-HEHE - Denotes beta scan with 434 cm? probe.

. 15 cm? and 100 cm? probes used as noted.
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[ [ [ [ [ |
i ; | A 360-460 cpm \ ;
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- -l —— =L} - o — — — L — <= w/ 15 cm? probe
[ i A 1
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149017 145963
30.17 ) 24.64
09-26-03 07-24-03 07-18-03
1400-2000 cpm| 320-420cpm |  -——-—---
900-1300 cpm | 180-280 cpm 40-70 cpm

Survey conducted by: R Stowell
Dates: 06-03-03 & 06-04-03



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
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Notes:

Ludlum 3

1. All values are pR/hr.

153551
., 2X2 Nal y
2. 100% of accessible surfaced scanned 2 meters and below, 10 % above 2 meters. 155109
08-18-03
3. ## Denotes fixed exposure rate measurement taken at ~ 1 meter from the surface. ntac
-21 pR/hr 15-21 puR/hr
4. <a— #H#t-#H —» Denotes exposure rate scan. 9-13 uR/hr 10-13 uR/hr

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
i | |
| 1 concrete
I 1
[
<20 d| ., 908p
I I
-¥ ke 4 L__ L
I [
I !
I I
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I i ! [
i ] I I
@ | A <20 o | | 855p
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I I I I
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| | ,’ N 1 1m ]
Notes:
' Ludlum 2221 Ludium 12
1. ## o  Denotes fixed alpha measurement in cpm. 86302 138801
100 cm? B 50 cm? o
2. - #HEEB Denotes fixed beta measurement in cp2m. 142547 145696
: 07-24-03 10-20-03
3. Denotes wipe location. Wipe results are provided in Table 5. 31.20 22 52
822+/-344 cp2m <20 cpm
218 dpm/100 cm? | 209 dpm/100 cm?
435+/-170 cp2m <20 cpm
160 dpm/100 cm? | 209 dpm/100 cm?

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 Resuits

C-1 : :
Steel 41 1b00-1300[3

Beam Qo e U e el

concrete

Notes:
Ludlum 2221 Ludlum 2221
1. 100% of accessible surfaced scanned 2 meters and below, 97287 154202
10% scanned above 2 meters. 434 cm? o 434 cm? B
: 83293 149017
2. #-#H o Denotes alpha scan measurement in cpm. 10-28-03 09-26-03
,‘ 20.98 30.17
3. #HHHE4HHHE B Denotes beta scan measurement in cpm. 0-20 cpm 1400-2000 cpm
i : 0-20 cpm 900-1300 cpm
0-30 cpm 1100-1600 cpm

Survey Conducted by: G Sayer
Date(s): 06-03-03
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Figure 98: Building 2 Service Carridor First (Lowest) Leve! Quter Wall Column C-1 to A-2
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results

C-1

Steel
Beam

b concrete

Notes: Y t
Ludlum 3
1. All values are uR/hr. 153551
08-18-03
2. 100% of accessible surfacgd scanned 2 meters and below, 10% scanned above 2 meters. 2X2 Nal

155109

3. _## Denotes exposure rate }ixed measurement taken at ~ 1 meter from the surface.

: 1521
T Metal 9-13 10-13°
- Cement Blk 14-19 © 14-18

>oncrete - 15-”211
4. a— 3 — Denotes exposure rate scan measurement.

Survey Conducted by: Greg Sayer
Date(s): 06-03-03
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Figure 99: Building 2 Service Corridor First (Lowest) Level Quter Wall Column C-1 to A-2
Fixed Alpha and Beta Measurement Locations and Results and Wipe Survey Locations
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Notes: S
Ludlum 2221 Ludlum 12
1. #ta Denotes ﬂxeg alpha measurement in cpm. 86302 138801
; 07-24-03 10-20-03
2. #HHB  Denotes fixed beta measurement in cp2m. 100 cm? B 50 cm? o
o 142547 145696
3. Denotes wipe location. Wipe results are provided in Table 5. 31.20 22.52

671+126 cp2m <20 cpm
197 dpm/100 cm? | 209 dpm/100 cm?
435+170 cp2m <20 cpm
160 dpm/100 cm? | 209 dpm/100 cm?

-
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-11to A-13
| Alpha Scan Measurement Locations and Results
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Ludium 2221 Ludlum 12
1. Alt values are cpm alpha. 97287 138801

_ 434 cm? o 50 cm? o
2. 100% of accessible surface scanned. 083293 145696

11-05-03 10-20-03
3. ## Denotes scans using 50 cm? probe. 20.98 22.52

! 0-30 cpm <20 cpm

Survey Conducted by: Greg Sayer
Dates: 06-05-03 to 06-06-03
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Figure 101: Buildji'ng 2 Service Corridor First (LoWest) Level Floor Column A-11to A-13
Beta Scan Measurement Locations and Results
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Notes:

1. All readings are in cpm beta.

2. 100% of accessible surface scanned.

3. 4~ #Hi3H -p» Denotes beta \‘-scan measurement with 434 cm2 probe.

3. ### Denotes berta scan measurements using 100 cm? probe

Ludlum 2221 Ludlum 2221
154202 86302
434 cm? B 100 cm? B
149017 142547
09-26-03 07-24-03
30.17 31.20
- 1400-2000 cpm 320-420 cpm
Survey Conducted by. Greg Sayer

Dates: 06-05-03 and 06-10-03
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Figure 102: BuiIdEing 2 Service Corridor First (Lowest) Level Floor Column A-11 to A-13
Fixed Exposuré Rate and Exposure Rate Scan Measurement Locations and Results

—_———f -

Notes:

1. All values are puR/hr.

2. 100% of accessible surface scannea.

3. ## Denotes exposure rate fixed r;easurement taken at ~ 1 meter from the surface.

4, <&— ### —B Denotes exposure rate scan.

Ludlum 3
153551
08-18-03
2X2 Nal
155109

=

15-21 uRIr | 15-21 pR/h
9-13 uRM | 10-13 pR/h

Surveys conducted by: R. Stowell
Dates: 06-05-03 to 06-06-03
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Figure 103: ijﬂilding 2 Service Corridor First (Lowest) Level Floor Column A-11 to A-13

Fixed Alpha a;nd Beta Measurement Locations and Results and Wipe Survey Locations
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- Ludlum 2221 Ludlum 12
1. H#H o Denotes alpha fixed measurement in cpm 86302 138801
" 100 cm? B 50 cm? a
2. #HHt B Denotes beta fixed measurement in cp2m. 142547 145696
: 07-24-03 10-20-03
3. Denotes wipe location; Wipe results are provided in Table 5. 31.20 22.52
822+/- 344 cp2m <20 cpm
218 dpm/100 cm? | 209 dpm/100 cm?

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) Levél Inner Wall Column A-11 to A-13
" Alpha Scan Measurement Locations and Results
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434 cm? o
83293
10-28-03
20.98
0-30 cpm
0-20 cpm

Notes:

1. <a— #-44t —» 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:fBuiIding 2 Service Corridor First (Lowest) Level Inner Wall Column A-11 to A-13
Beta Scan Measurement and Fixed 2 Minute Beta Measurement Locations and Results
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Notes:

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

scanned above 2 meters. Ludium 2221 Ludlum 2221

Ludlum 2221

164202 86302 86302

2 S Denotes beta Ecan measurement with 434 cm? B 100 cm? B 100 cm? B
- > 434 cm? probé in cpm. 149017 142547 142547
K 09-26-03 07-24-03 07-24-03
3. smass Denotes beta scan measurement with the 100 cm? 30.17 31.20 31.20

probe n cpm. 1400-2000 cpm| 320-420 cpm | 822+/- 344 cp2m

218 dpm/100 cm

| 900-1300 cpm | 180-280 cpm 435+/-170 cp2m

160 dpm/100 cm?

4. Denotes fixed beta measurement in cp2m taken at
elevated scan locations. Maximum fixed beta result was

1275 cp2m, 726 dpm/100 cm?2. Survey Conducted by: Greg Sayer

G0} aunbiy

Dates: 06-05-03 , 6-10-03 and 7-28-03



Figure 106: iBuiIding 2 Service Corridor First (Lowest) Level Inner Wall Column A-11 to A-13
Fixed E}_(posure Rate and Exposure Rate Scan Measurement Locations and Results

a-13 : I : : A-12) } . { } A-11
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Notes:

Ludlum 3
153551
08-18-03
2X2 Nal
155109

1. All values are pR/hr.

2. 100% of accessible surface sbanned 2 meter and below, 10% scanned above 2 meters.

3. _## Denotes fixed exposure réte measurement taken at ~ 1 meter from the surface ©®
" 15-21 pR/hr | 15-21 pR/hr
9-13 uR/hr 10-13 uR/hr

44— #H## — Denotes exposure rate scan measurement.

Surveys conducted by: R. Stowell
Dates: 06-05-03 & 06-06-03
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Figure 107: Building 2 Service Corridor First (Lowest) Level Inner Wall Column A-11 to A-13
Fixed Alpha and Beta Measurement Locations and Results and Wipe Survey Locations
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Notes:
i : , Ludlum 2221 Ludium 12
1. #H o Dehotes fixed alpha measurement in cpm. 86302 138801
_ _ 100 cm? B 50 cm? o
2, #HH B Denotes fixed beta measurement in cp2m. 142547 145696
. R . . 07-24-03 10-20-03
3. Denotes wipe location. Wipe results are provided in Table 5. 3100 22 50
: 822+/-344 cp2m <20 cpm
218 dpm/100 cm? | 209 dpm/100 cm?

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

Ly
@

— N —_y -
o

Lah 530

_____ b do__

Notes: %@s&
Ludium udlum
97287 138801

434 cm? o 50 cm? o

1. All values are in cpm alpha.

2. 100 % of accessible surface scar;ined 2 meters and below, 10 %

083293 145696
scanned above 2 meters. 11-05-03 10-20-03
: 20.98 22.52
3. <&— #4# —p Denotes scans with 434 cm? probe. 0-20 cpm <20 cpm
0-20 cpm <20 cpm
4 ## Denotes scans with 50 cm? probe. 0-30 cpm <20 cpm

Survey conducted by: R Stowell and Greg Sayer
Dates: 06-05-03 to 06-06-03
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Figure 109: BU|Id|ng 2 Service Corridor First (Lowest) Level Outer Wall Column A-11 to A- 13
: Beta Scan Measurement Locations and Results
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601 ainbig

Notes:

1. All values are in cpm beta.

2. 100% of accessible surfaces scannied 2 meters and below, 10% above 2 meters.

3. <— #uAHIERE > Denotes scan‘with 434 cm? probe.

4. ### Denotes scan with 100 cm? probe.

Ludlum 2221

154202 86302
434 cm? B 100 cm? B
149017 142517
09-26-03 07-24-03
30.17 © 31.20
| 1400-2000 cpm 320-420 cpm
900-1300 cpm - 180-280 cpm

1100-1600 cpm

220-340 cp2m

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-11 to A-13
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results

Notes:

udlum
153551
2X2 Nal
155109

1. All values are puR/hr.

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

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

- ) 512 uR/hr
metal 9-13 uR/hr 10-13 uR/hr
cement block!{ 14-19 uR/hr 14-18 pR/hr

4. 4— ##-#H# —p Denotes exbosure rate scan.

Survey conducted by: R. Stowell
Dates: 06-05-03 to 06-06-03

0Ll anbi4



Figure 111 Building 2 Service Corridor First (Lowest) Level Outer Wall Column A-11 to A-13
Fixed Alpha and Beta Measurement Locations and Results and Wipe Survey Locations

A-12

Lahk 630
A

Notes: -
Ludlum 2221 Ludlum 12
1. ##a Denotes fixed alpha measurement in cpm. 86302 138801
: 100 cm? B 50 cm? o
2. #HHB  Denotes fixed beta measurement in cp2m. 142547 145696
07-24-03 10-20-03
3. Denotes wipe location. Wipe results are provided in Table 5. 31.20 22 52
. 671 +/-126 cp2m <20 cpm
197 dpm/100 cm? 209 dpm/100 cm?

Survey conducted by: R. Stowell & Greg Sayer
Date: 06-05-03 to 06-06-03
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Figure 112: Building 2 Service Corridor First (Lowest) Level Floor Column A-17 to A-18
Alpha Surface Scan Measurement Locations and Results
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Entrance to

I Mechanical Room A : 1m !
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Ludlum 2221

97287 138801
11-05-03 10-20-03
434 cm? o 50 cm? o

083293 145696

20.98 22.52

0-30 cpm <20 cpm
Notes: .. 0-20cpm . | . <20.cpm

1. All values are in cpm alpha.
2. 100 % of accessible surface scanned.
3. @— ### —» Denotes scans with 434 cm? probe.

4 ## Denotes scans with 50 cm? probe.

Survey Conducted by: Greg Sayer
Date: 06-09-03

Figure 112
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Figure 113: Building 2 Service Corridor First (Lowest) Level Floor Column A-17 to A-18
Beta Scan Measurement Locations and Results
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Mechanical Room A im
Ludlum udlum 2221
154202 86302
12-08-03 07-24-03
434 cm? B 100 cm? B
149017 142547
30.39° 31.20
300-2000 cpm| 320-420 cpm

Notes:

1. Allvalues are in cpm beta.

2. 100% of accéssible surfaces scanned.
3. < #usEE — Denotes scan with 434 cm? probe.
4. ### Denotes scan with 100 cm? probe.

Survey Conducted by: Greg Sayer
Date: 06-10-03

Figure 113
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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

| | |
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| \ | o ‘
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Mechanical Room A 1m

153551
08-18-03
2" X 2" Nal y

155109
Notes: : Giound e
concrete 15-21 uR/hr 5-21 uR/hr
1. Allvaluesare pR/Yr. - . [___metal | 9-13pRihr | 10-13 uR/hr_|

2. 100% of accessible surface scanned .

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

4. <4— #HE-## —P Denotes exposure rate scan measurement.

Survey Conducted by: R. Stowell
Date: 06-09-03

Figure 114
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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
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|
|
|
concrete |
|

! (LK )
! ! Entrance to' E:ﬁ

I Mechanical Room A : Tm '

Ludlum 2221 Ludlum 12
86302 138801
07-24-03 10-20-03
100 cm? B 50 cm? o
142547 145696
31.20 ' 22.52
822+/-344 cp2m <20 cpm
2 2
Notes: 218 dpm/100 cm? 209 dpm/100 cm
1. #H o Denotes fixed alpha measurement in cpm.
2. P Denotes fixed beta measurement in cp2Zm.

3. @ 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

Ludlum 2221 Ludlum 12
97287 138801
11-05-03 10-20-03
434 cm? o 50cm? o
083293 145696
20.98 22.52
0-20 cpm <20 cpm
0-30 cpm <20 cpm
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— #-## —p» Denotes scans with 434 cm? probe.
4 ## Denotes scans with 50 cm? 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
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All values are in cpm beta.

N

—

4. ##H# Denotes scan with 100 cm? probe.

-
Ludlum 2221
154202 86302
12-08-03 07-24-03
434 cm? B 100 cm? B
149017 142547
30.39 31.20
1300-2000 com| 320-420 cpm
700-1300 cpm | 180-280 cpm

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

3. & #HEEHEAR > Denotes scan with 434 cm? probe.

Survey Conducted by: Greg Sayer
Date: 06-10-03

Figure 117



1. All values are pR/hr..

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
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i
15-21 uR/hr
10-13 uR/hr

concrete | 15-21 uR/hr
metal 9-13 uR/hr

Notes:

N

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. 44— i34 —pp 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
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Ludlum 12
86302 138801
07-24-03 10-20-03
100 cm? B 50 cm? o
142547 145696
31.20 22.52
822+/- 344 cp2m <20 cpm
218 dpm/100 cm? | 209 dpm/100 cm?
{ 435+/-170 cp2m <20 cpm
160 dpm/100 cm? | 209 dpm/100 cm?
Notes:
1. ## o  Denotes fixed alpha measurement in cpm.
2. #HHHE B Denotes fixed beta measurement in cpZm.

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

Survey Conducted by: Greg Sayer
Date: 06-09-03
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Figure 120: Building 2 Service Corridor First (Lowest) Level Outer Wall Column A-17 to A-18

Alpha Scan Measurement Locations and Results

| Concrete Footer
|

Notes:

All values are in cpm alpha.

scanned above 2 meters.

#-## Denotes scans with 50 cm? probe.

B s
Ludlum 2221 Ludlum 12
97287 138801
11-05-03 10-20-03
434 cm? o 50cm? o
083293 145696
20.98 22.52
0-20 cpm <20 cpm
0-20 cpm <20 cpm
0-30 cpm <20 cpm

100 % of accessible surface scanned 2 meters and below, 10 %

-4— #-## —p Denotes scans with 434 cm? probe.

Survey conducted by: G. Sayer
Date: 06-09-03

Figure 120



Notes:
1.

2.

Figure 121: Building 2 Service Corridor First (Lowest) Level Outer Wall Column A-17 to A-18
Beta Scan Measurement Locations and Results

! e
| Concrete Footer
|

Ludlum 2221 Ludlum 2221

154202 86302
12-08-03 07-24-03
434 cm? B 100 cm? B
149017 142517
30.39 31.20

300-2000 cpm| 320-420 cpm

700-1300 cpm | 180-280 cpm

300-1500 cpm| 220-340 cp2m

All values are in cpm beta.
!00% of éécessible surfaces scanned 2 metersand bélow',' 1'0%“é:b'o'vé 2- métérs.
«— #HEA-=1E > Denotes scan with 434 cm? probe.

### Denotes scan with 100 cm? 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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cement

block

........... 22-25

N

{ Concrete Footer |
1 |

Ludlum 3&

153551

08-18-03

2" X 2" Nal y

Notes:

LIS U L fie 8
concrete 16-21 pR/hr

metal 9-13 uR/hr 10-13 uR/hr
cem blk 14-19 uR/hr 14-18 uR/hr

1. All values are pR/hr.

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

above 2 meters. -~ 7

3. ## Denotes Fixed measurement taken at ~ 1 meter from the surface

4. -4— - — 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-17 to A-18
Alpha and Beta Fixed Measurement Locations and Resuits and Wipe Survey Locations

Notes:

2.

A7

## o  Denotes fixed alpha measurement in cpm.

##HHt B Denotes fixed beta measurement in cp2m.

2m
Tm
Ludium 2221 Ludlum 12
86302 138801
07-24-03 10-20-03
100 cm? B 50 cm? o
142547 145696
31.20 22.52
822+/- 344 cp2m <20 cpm
218 dpm/100 cm? {209 dpm/100 cm?
435+/-170 cp2m <20 cpm
160 dpm/100 cm? {209 dpm/100 cm?
671+/-126 cp2m <20 cpm
197 dpm/100 cm? | 209 dpm/100 cm?

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
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Notes:

Ludium 2221 Ludlum 12

1. All values are in cpm alpha. 97287 138801
, 11-05-03 10-20-03
2. 100 % of accessible surface. 434 cm? o 50cm? a

083293 145696
3. & #4# — P Denotes scans with 434 cm? probe. 20.08 2252
: 0-30 cpm <20 cpm

4. _# Denotes scans with 50 cm? probe.

[&)]

. Denotes area of elevated scans checked with 50 cm? probe.

Survey Conducted-by: R. Stowell and G. Sayer
Date(s): 06-10-03 and 06-12-03
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Flgure 125: Building 2 Service Corridor First (Lowest) Level Floor Column A-20 to A-22
Beta Scan Measurement Locations and Results
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Notes:
1. All values are in cpm beta.
2. 100% of accessible surfaces scanned.

3. <— #HHH-HA# > Denotes scan with 434 cm? probe.
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Ludlum 222
154202
12-08-03
434 cm? B
149017
30.39
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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1. All values are uR/hr.
2. 100% of accessible éurface scanned .
3. ## Denotes fixed measurement taken at ~ 1 meter from the surface.

4. <— ##-+## —p Denotes scan range at the surface.

Ludlum 3

153551

08-18-03

2"X 2° Nal y

155109

round: - N
concrete 15-21 uR/hr 15-21 uR/hr
metal 9-13 uR/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

i [ [ [ [ [ [
[ I | 1 | | |
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| | | | 1 1 |
| | [ ! [ [ [
I [ [ | | l |
| 100908 | 4 <20 | | | |
: : ; | | <20 0837
| [ [ new | l | | [
[ A ___1____ el _____ —
i [ i , I | i 1 [
: : | concrete| : | concrete | :
| |- I ! ! [ [ |
[ | | I | | | !
| | 1 1 | | ! |
[ I [ I [ [ [ [
| ! [ 11308 [ | | |
[ I [ A I D R [ - b T ——— L __ | _ _
| ' [ [ |
. ®
| fb ! old ! l == @ A 10428 !
' = = ! ' ! ! !
| [ [ | | [
l i 1Tm I I I T | I
Notes:
L : Ludium 2221 Ludlum 12
1. ##t o  Denotes fixed alpha measurement in cpm. 86302 138801
07-24-03 10-20-03
2. st p  Denotes fixed beta measurement in cp2m. 100 cm? B 50 cm? o
; 142547 145696
3. Denotes wipe location. Wipe results are provided in Table 5. 3120 22 52
822+/- 344 cp2m <20 cpm
1 218 dpm/100 cm? |209 dpm/100 cm?

Survey Conducted by: R. Stowell and G.Sayer
Dates: 06-11-03 to 06-12-03
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Figure 128: BQiIding 2 Service Corridor First (Lowest) Level Inner Wall Column A-20 to A-22
' Alpha Scan Measurement Locations and Results

I I { I i I [ I |
1 a | S A21 | | | A2
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I i I | | I | [ I
| I I ! L i i [ I
[ | ~ANHS | { | | |
A - L O , | L .
H-F A== ——————— F———_—_—— pm——
i I I I
[ [ I l
! [ I i
I‘ ; 0-20 ; : >
I [ I I
I I o I
R T N | N S S [ e e e I
| o | I I I :
I I I | I
i [ | i [
[ | { | |
! i [ [ 0-20 ¢ | >
] § = I 1 I |
[ I | i [
1 \«{ | | | |
i Jl_]l I i [ [
] ] I I |
Notes: ‘
Ludium 2221 Ludlum 12
1. Al values are in cpm alpha. 97287 138801
11-05-03 10-20-03
2. 100 % of accessible surface scanned 2 meters and below, 10 % 434 cm? « 50cm? o
scanned above 2 meters. 083293 145696
: 20.98 2252
3. «4— #-##f —p Denotes scans with 434 cm? probe. 0-20 cpm <20 cpm
' 0-20 cpm <20 cpm
0-30 cpm <20 cpm

4 ## Denotes scans with 50 cm? probe.

Survey Conducted by: R. Stowell and G. Sayer
Dates: 06-10-03 and 06-12-03
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Figure 129: Bu_._ilding 2 Service Corridor First (Lowest) Level Inner Wall Column A-20 to A-22
" Beta Scan Measurement Locations and Results

I | | | | |
| A-22 ! ! { ! : A-20
] | | | | |
i | | | i |
: : I : : :
: : f|600 X |l concrete 160:0-1900
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| | |
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PR RN S B I D e AL NN — e e — e - . e e e e e — = . - 420
| = | | |
| | | :
[} | |
. ! : 1800-2000 '
[ g f = [ [ [
LN : :
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Notes: :

Ludlum 2221 Ludlum 2221

1. All values are in cpm beta.: 154202 86302
: 12-08-03 07-24-03
2. 100% of accessible surfaces scanned 2 meters and below, 434 cm? B 100 cm? B
10% above 2 meters. 149017 142517
- 30.39 31.20

3. «— #### > Denotes scan with 434 cm? probe. 113002000 cpm| 320-420 cpm

1 700-1300 cpm | 180-280 cpm

4. #HE Denotes scan with 10@ cm? probe.

Survey Conducted by: Greg Sayer
Dates: 06-10-03 to 06-11-03
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Figure 130: BUiIding 2 Service Corridor First (Lowest) Level Inner Wall Column A-20 to A-22
Fixed Eprsure Rate and Exposure Rate Scan Measurement Locations and Results

A-20

_l9
I

1

I
= O

Notes: .
Ludium 3

1. All values are uR/hr.

153551
08-18-03
2. 100% of accessible surface scanned 2 meters and below, 10% scanned 2" X 2"Nal y
above 2 meters. : 155109

3. ## Denotes exposure rate fixed measurement taken at ~ 1 meter from the ~ concrete | 15-21 uR/hr | 15-21 uR/hr
surface. metal 9-13 uR/hr 10-13 uR/hr

4. 4— H-HHE — Deﬁotes exposure rate scan measurement.

Survey Conducted by: R. Stowell
Dates: 06-10-03 to 06-11-03
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Figure 131: Buﬂding 2 Service Corridor First (Lowest) Level Inner Wall Column A-20 to A-22
Alpha and Beta Fixed Measurement Locations and Results and Wipe Survey Locations

| | 1 | [ | [ | | |
I A-22 ! : : < A-21 J ! ! L A-20
| | | | | | | | | |
| | | | | | [ | | |
| | | | | | | | |
| | | : | | | | | |
| | | ;. concrete | | < | concrete i |
' ' A7 ¥ N - bo--9338 '

| : | | | | . |

: | | : | :

! | | | : :

l | |

o : : | 905

I Lol 4 [ S0a _______ b

| ) [ | | : :

. |
: : : [ : [
: | | | |

SO} : : <200

| I ! I I |

| | | | ]

| . | | {

| ‘ | [ |

S
Notes: Ludlum 2221 Ludlum 12
, , . 86302 138801
1. # o Denotes fixed alpha measurement in cpm. 07-24-03 10-20-03
j 100 cm? B 50 cm? o
2.  #EHHEB  Denotes fixed-beta measurement in cp2m. 142547 145696
: 31.20 ' 22.52

822+/- 344 cp2m <20 cpm
218 dpm/100 cm? {209 dpm/100 cm? |
435+/-170 cp2m <20 cpm

160 dpm/100 cm? | 209 dpm/100 cm?

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
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Figure 132: Building 2 Service Corridor First (Lowest) Level Outer Wall Column A-20 to A-22
Alpha Scan Measurement Locations and Results

: A-22
{

cement block

Notes:
1. All values are in cpm alpha.

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

3. — #iH —p Denotes scans with 434 cm? probe.
4 ## Denotes scans with 50 cm? probe.

5. Elevated 434 cm? probe refédings, >100 cpm, were checked with 50 cm?
probe. Maximum reading was 40 cpm,<MDA (209 dpm/ 100 cm?).

Ludlum 2221 Ludlum 12
97287 138801
11-05-03 10-20-03
434 cm? « 50cm? o
083293 145696
20.98 22.52
0-20 cpm <20 cpm
0-20 cpm <20 cpm
0-30 cpm <20 cpm

Survey conducted by: R. Stowell & G. Sayer
Dates: 06-10-03 & 06-12-03
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Figure 133: Bundlng 2 Service Corridor First (Lowest) Level Outer Wall Column A-20 to A-22 -

Beta Scan Measurement Locatlons and Results

i [ - I [ [ f
A-20 ! I [ A-21 I I [ A-22 i
T T Tt T T |
I I ? | | [ [ [
I ! I I f
I cement block | i | \ |
4—-} 1800 ——ipp- - 1900-2200 f 2m
i :- ------- I S | i | il e 1800 ¥ —:— -
| _ 1300 1
S 1700-2000 3 ' :
- 2 |
iy | ~ 5 11200-1300 |
B 3 S 555& [ 1 m
I . T T - 1B 1700-18007," —
I
-— 1700-2000

: ~:::::::-:~:~:1:5:0¢9:31:'9'Q‘9" SIe g

1. All values are in cpm beta.:;?

2. 100% of accessible surfaces scanned.

3. <«— #wH-#E# ¥ Denotes scan with 434 cm? probe.

4. i Denotes scan with 100:cm? probe.

5. Denotes scan with 15 cm? probe.

6. Results of additional invesé‘igation of areas with elevated scan results are

provided on Figure 134.

Ludlum 2221 Ludium 2221 Ludlum 3
154202 86302 138880
12-08-03 07-24-03 07-18-03
434 cm? B 100 cm? B 15 cm? By
149017 142547 145693
30.39 31.20 2462
300-2000 cpm| 320-420 cpm 60-80 cpm
300-1500 cpm| 220-340 cpm 50-80 cpm
700-1300 cpm| 180-280 cpm 40-70 cpm

Survey Conducted by: Greg Sayer
Dates: 06-10-03 to 06-12-03



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 } A-22

|
cemént block

|
|
I
|
{ cement block
|
[

Notes:

Ludlum 2221
86302
07-24-03
01-14-04
100 cm? B
142547
31.20
671 +/- 126 cp2m
197 dpm/100 cm?

1 #HBt 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 n{easurement was 1429 cp2m, 1215 dpm/ 100 cm?2.

4. The average of 43 fixed beta measurements was 1110 cp2m, 704 dpm/ 100 cm2.

Survey Conducted by: Greg Sayer
Dates: 06-11-03 to 08-01-03
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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

! A-22
i

cemint block

Notes:

uaium

1. All values are pR/hr.

153551
08-18-03
2. 100% of accessible surface scanned 2 meters and below, 10% 2" X 2" Nal y
scanned above 2 meters. 155109

3. ## Denotes fixed exposuré rate measurement taken at ~ 1 meter
from the surface.

-21 uR/hr 21 uR/hr
9-13 uR/hr 10-13 pR/hr
cem blk 14-19 uR/hr | 14-18 uR/hr

4. — HH —> Denofes exposure rate scan measurement.

Survey Conducted by: R. Stowell
Dates: 06-10-03 to 06-11-03
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A-20
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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

I
i

|
|
1
|
: cement block
|
|

Tm
Notes:
1. ## o Denotes fixed alpha measurement in cpm.
2. ##H# p Denotes fixed beta measurement in cp2m.

3. Denotes wipé location. Wipe results are provided in Table 5.
4. Maximum fixed beta meaéurement was 1409 cp2m, 1183 dpm/100 cm?.

5. Additional fixed beta measurements are provide on Figure 134,

Ludium 2221 Ludium 12
86302 138801
07-24-03 10-20-03
100 cm? B 50 cm? o
142547 145696
31.20 22.52
| 671+/-126 cp2m <20 cpm
197 dpm/100 cm? | 209 dpm/100 cm?
435+/-170 cp2m <20 cpm
160 dpm/100 cm? [209 dpm/100 cm?

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 Resulits

!
A-23

|
|
[
'
|

- [_ D
: concrete

= Scabbled area

Notes:

0
Ludlum 2221 Ludlum 12

1. All values are in cpm alpha. 97287 138801

11-05-03 10-20-03
2. 100 % of accessible surface scanned. 434 cm? « 50cm? a

083293 145696
3. <— #34 —P Denotes scans with 434 cm? probe. 20.98 22.52

: 0-30 cpm <20 cpm
4 ## Denotes scans with 50 cm? probe.

Survey conducted by: G. Sayer
Dates: 06-12-03 & 06-16-03

L€} ainbi4
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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-23

Ao

|
1800-2000

s

1800-2200

DU 800-2200 —

1700-1800 2= |

-~~~ :‘_?""‘j(““:""“"“-“‘l —_— 1”660‘-1"9’00"“’"I ________ 'i|>

. concrete :

: Conerete o , concrete i l

| ngw { | | | |

: : ! : 1700 I[ %»I

I [ old | | [ [

e | | £ '2000-2100 | |

_______ > - -y - -l4——— 17002000 sty - —>>
I i3

|
|
|
|
|
= Scabbled area

Notes:

Ludium 2221 Ludlum 2221
1. All scan values are in cpmbeta. 154202 86302
S 12-08-03 07-24-03
2. 100% of accessible surfaces scanned. 434 cm? B 100 cm? B
: 149017 142517
3. «— w##E# > Denotes beta scan with 434 cm? 30.39 31.20
probe. 1300-2000 cpm | 320-420 cpm (scan) |822+/-344 cp2m (fixed
MDA 218 dpm/100 cm?

4. #H# Denotes beta scan with 100 cm? probe.

5. Denotes ﬁxed?beta measurement in cp2m
taken at elevated scan locations. Maximum
result was 1260 cp2m, 702 dpm/100 cm?,

Survey conducted by: G. Sayer
Dates: 06-13-03 & 06-16-03



Figuré 139: Building 2 Service Corridor First (Lowest) Level Floor Column A-22 to A-24
Fixe(_’;l Exposure Rate and Exposure Rate Scan Measurement Locations and Results

|
|

S
A

m_—_—_

cabbled area

Notes:

Ludlum 3

1. All values are pR/hr. 153551
08-18-03
2. 100% of accessible surface scanned. 27X 2°Nal v

: ‘ 155109

3. ## Denotes fixed exposurerate measurement taken at ~ 1 meter from the . c e
surface. concrete 15-21 uR/hr 15-21 uR/hr

metal 9-13 uR/hr | 10-13 pR/hr

4. <— HHH —> Denoﬁés exposure rate scan measurement.

6gl ainbig
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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

] — N

= Scabbled area

Notes: LY S
Ludlum 2221 Ludlum 12
1. ## o Denotes fixed alpha measurement in cpm. 86302 138801
07-24-03 10-20-03
2. #HHHE B Denotes fixed beta measurement in cp2m. 100 cm? B 50 cm? o
142547 145696
3. Denotes wipe location. Wipe results are provided in Table 5. 31.20 22 52
822+/- 344 cp2m <20 cpm
218 dpm/100 cm? |209 dpm/100 cm?
435+/-170 cp2m <20 cpm
160 dpm/100 cm? | 209 dpm/100 cm?

Survey conducted by: R. Stowell
Dates: 06-13-03 & 06-16-03
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Fui-gure 141 Building 2 Service Corridor First (Lowest) Level Inner Wall Column A-22 to A-24
’ Alpha Scan Measurement Locations and Results

A2 | L | | A-23 ! L ! | A-22

Notes: 1SS

Ludium 2221 Ludlum 12
1. Allvalues are in cpm alpha. 97287 138801

K 11-05-03 10-20-03

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

434 cm? o 50 cm? o
scanned above 2 meters.f

083293 145696
20.98 22.52
3. <4— #+## —p Denotes scans with 434 cm? probe. 0-20 cpm <20 cpm
0-20 cpm <20 cpm
4 #-4# Denotes scans with 50 cm? probe. 0-30 cpm <20 cpm

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

[ [ | : | [ [ [ | |
Al24 : Lo : | A-23 ! | ! ! ! A-22

|
| |
s = Lol
1600-1 800“\?

! ol

11 700-2000

y

|

3

Notes:

Ludlum 2221 Ludium 2221

1. All values are in cpm beta. 154202 86302
‘ 12-08-03 07-24-03
2. 100% of accessible surfaces scanned 2 meters and below, 10% above 2 meters. 434 cm? B 100 cm? §
; 149017 142517
3. <& #HHAHAAA# — Denotes beta scan measurement with 434 cm? probe. 30.39 31.20

1300-2000 cpm| _ 320-420 cpm
700-1300 cpm | 180-280 cpm

4. #H Denotes beta scan measurement with 100 cm? 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
| I ' | I | | | [ |
Ap4 | A-22

A
Yy

Notes: o
Ludlum 3

1. All values are uR/hr. 153551
08-18-03
2. 100% of accessible suﬁacg scanned 2 meters and below, 10% scanned 2" X 2" Nal y

above 2 meters.

concrete 15- iLR/f{r” 15-21 uR/hr
metal 9-13 uR/hr 10-13 uR/hr

3. _## Denotes fixed exposure} rate measurement taken at ~ 1 meter from the
surface. :

4, < HHE —> Denofés 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
[ | | ! | | | [ |

Notes: 0 S
; udlum 2221 Ludium 12
1. ## o  Denotes fixed alpha measurement in cpm. 86302 138801
07-24-03 10-20-03
2. #HH B Denotes fixed beta measurement in cp2m. 100 cm? B 50 cm2 o
142547 145696
3. Denotes wipe location. Wipe results are provided in Table 5. 3120 22 50

822+/- 344 cp2m <20 cpm
218 dpm/100 cm? | 209 dpm/100 cm?
435+/-170 cp2m <20 cpm
160 dpm/100 cm? {209 dpm/100 cm?

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

A22 |
l 1

Alpha Scan Measurement Locations and Results

| cement block

!
1
T
|
|

Notes:

1. All values are in cpm alphafj

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

scanned above 2 meters.

3. <«— ### —p Denotes scans with 434 cm? probe.

4 ## Denotes scans with 50 cm2 probe.

Ludlum 2221 Ludium 12
97287 138801
11-05-03 10-20-03
434 cm? o 50 cm? o
083293 145696
20.98 22.52
0-20 cpm <20 cpm
0-20 cpm <20 cpm
0-30 cpm <20 cpm

Survey Conducted by:G. Sayer
Dates: 06-12-03 & 06-13-03



Figure 146:2 Building 2 Service Corridor First (Lowest) Level Outer Wall Column A-22 to A-24
Beta Scan Measurement Locations and Results
|
| ! [ | [ |
| [ | A-23 Ar24
| I 1
' | g
1700-1800_

ov| ainbi4

1600-1800

1. All values are in cpm beta. '

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

above 2 meters.
3. <« HEHISHRHE >

4. #HHt  Denotes scan with 160 cm? probe.

5. (## 1 Denotes scan with 15 cm? probe.

Dendtes scan with 434 cm? probe.

Ludium 2221 Ludlum 2221 Ludlum 3

154202 86302 138880

12-08-03 07-24-03 07-18-03
434cm? B 100 cm? B 15 cm? By

149017 142517 145963

30.39 31.20 2464

1300-2000 cpm| 320-420 cpm 60-80 cpm
700-1300 cpm | 180-280 cpm 40-70 cpm
11300-1500 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

: i [ i
A-22 i : I !
)
{ |

cement block 1\\ I |
[ : I |
. v )
] ! (14-16 2 :

AN R o A R TS R

15

D _Jie M=

A-23

cement block

+

LI
2-13 = ||

13-18

H I
concrete footer

Notes:
Ludium 3
153551
08-18-03
2" X 2“Nal y

1. All values are uR/hr.

2. 100% of accessible surface}{scanned 2 meters and below, 10% scanned
above 2 meters. :

,. 1o '
3. ## Denotes fixed exposure rate measurement taken at ~ 1 meter from the surface concrete 15-21 uR/hr 15-21 uR/hr

' metal 9-13 pR/hr 10-13 pR/hr
4. <&— #### —P Denotes exposure rate scan measurement. cem blk 14-19 uR/hr 14-18 uR/hr

Survey Conducted by: R. Stowell
Dates: 06-13-03 & 06-16-03
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Figure 148:-;: 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

A-23

+

0

x !

[ |
7

cement block || :

e |

|

|

e —_ —

Notes:

1.

2.

: |
concrete footer

## o  Denotes fixedialpha measurement in cpm.

#t B Denotes fixed'beta measurement in cp2m.

3. Denotes wipeflocation. Wipe results are provided in Table 5.

o
Ludlum 2221 Ludlum 12
86302 138801
07-24-03 10-20-03
100 cm? B 50 cm? a
142547 145696
31.20 22.52
822+/- 344 cp2m <20 cpm
| 218 dpm/100 cm? {209 dpm/100 cm?
| 435+/-170 cp2m <20 cpm
160 dpm/100 cm? {209 dpm/100 cm?
| 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




Figure 149: Building 2 Service Corridor Second (Middle) Level Floor Column A-11 to A-13
Alpha Scan Measurement Locations and Results

|
Inner:wall

l

Notes:

: Ludlum 2221 Ludlum 12
1. All values are in cpm alpha. 97287 . 138801
11-05-03 10-20-03
2. 100 % of accessible surface scanned. 434 cm2 o 50 cm? o
; 083293 145696
3. — #H —p Denotes scans with 434 cm? probe. 20.98 2252
] 0-20 cpm <20 cpm
4 #5t Denotes scans with 50:cm? 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-11 to A-13
Beta Sca;n Measurement and Fixed 2 Minute Beta Measurement Locations and Results

061 ainbiy

uatum
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o open e 1200-1300 e
| ____ gl _brRoetd 4
below N |
40-60 : 40-60_] i
peam | beam | !
| | ' | | [
1 { | ( 1m | | | { '
Notes:

1. All values are in cpm beta_j.

154202 138880
: 12-08-03 07-24-03 07-18-03
2. 100% of accessible surfaces scanned 2 meters and below, 434 cm? B 100 cm? B 15 cm? By
10% above 2 meters. 149017 142517 145963
30.39 31.20 24.62
3. «— iHRHHHE - Dendtes beta scan measurement with 900-1300 cpm | 588+/-141 cp2m 40-70 cpm
434 cm? probe. 185 dpm/100 cm?

4. _##_## Denotes beta scan measurement with 15 cm?
probe.

5. #H# Denotes fixed beté 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-11 to A-13
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results

| | |
Inner:wall : : A-1 1|
TR o000 —'-7,__[__/AWZW_--__WT‘Z_%«:
i i |
| I 1
o13 : -
1T ? 11 [
-10 ¢ —
i % b P B R b T e b e e B b T
i i i ]
q 11 I i I
A L i i :
handrail i
andrai ﬂ »pen
' to |
- _<==-=‘ 11"12 ﬁ-ro-T_N:-? :r’an gmrﬂyﬁ

beam

Notes: e
Ludlum 3
1. All values are pR/hr. 153551
08-18-03
2. 100% of accessible surface scanned. 2" X2"Nal y
155109 ,

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

4, <4— i —p Denotes exposure rate scan measurement.

Surveys Conducted by: G. Sayer & R. Stowell
- - Dates: 06-18-03 & 06-20-03
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Figure ",1 52: Building 2 Service Corridor Second (Middie) Level Floor Column A-11 to A-13
Alpha and Beta Fixed Measurement Locations and Results and Wipe Survey Locations

|
Inner{wall :

plpesE

______ = _1THR -, t z f =+ = i ’ =

b [ O I
o DOTOW ;i

i

T — 1 -
beam OL’ter wall bearr : beam |
|

Notes: e

: Ludlum 2221 Ludium 12
1. #Ht o Denotes fixed alpha measurement in cpm. 86302 138801

- 07-24-03 10-20-03
2. #HHB  Denotes fixed beta measurement in cp2m. 100 cmZ B 50 om?2 o

: 142547 145696
3. Denotes wipe location. Wipe results are provided in Table 5. 3120 22 52

588+/-141 cp2m <20 cpm
| 185 dpm/100 cm? |209 dpm/100 cm?

Surveys conducted by: G. Sayer
Dates: 06-19-03 & 06-21-03
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Figure 153: Builaing 2 Service Corridor Second (Middle) Level Inner Wall Column A-11 to A-13
Alpha Scan Measurement Locations and Results

A-12

Tm

Notes:
um 2221 12

1. All values are cpm alpha. 97287 138801
11-05-03 10-20-03
2. 100% of accessible surfaced scanned 2 meters and below, 434 cm? a 50cm? o

10% scanned above 2 meters. ’ 083293 145696

, 20.98 22.52
3. -4— ### —p denotes scan using 434 cm? probe. 0-20 cpm <20 cpm
" 0-20 cpm <20 cpm

4. ## denotes scan using 50 cm? probe.

Survey Conducted by: Greg Sayer
Dates: 06-18-03 & 06-19-03

€51 aInbiy
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Figure 153: Buil@iing 2 Service Corridor Second (Middle) Level Inner Wall Column A-11 to A-13
Alpha Scan Measurement Locations and Results

[ |
| |
T i
cament block !

|
.
t
|

Notes:

Ludlum 2221 Ludlum 12
1. Ali values are cpm alpha. 97287 138801
. 11-05-03 10-20-03
2. 100% of accessible surfaced scanned 2 meters and below, 434 cm? o 50 cm? o
10% scanned above 2 meters. 083293 145696
20.98 22.52
3. -— ### —p denotes scan using 434 cm? probe. 0-20 cpm <20 cpm
0-20 cpm <20 cpm

4. ## denotes scan using 50 cm? probe.

Survey Conducted by: Greg Sayer
Dates: 06-18-03 & 086-19-03
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Figure 154: Building 2 Service Corridor Second (Middle) Level Inner Wall Column A-11 to A-13
Beta Scan Measurement and Fixed 2 Minute Beta Measurement Locations and Results
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Notes: Tm

1. All values are cpm beta unless otherwise noted.

Ludlum 2221 Ludium 2221 Ludlum 3
2. 100% of accessible surface scanned 2 meters and below, 10% scanned 154202 86302 138880
above 2 meters. : 12-08-03 07-24-03 07-18-03
: 434 cm? B _100cm? B 15 cm? By
3. HHEHE-THEHEHE Denotes scan with 434 cm? probe. 149017 142517 145936
-+ - Den : P 30.39 31.20 24.64
4. EHHEHEEE Denotes scan with 100:cm? probe. 1300-1500 cpm 220-340 cpm 50-80 cpm
. 180-280 cpm 40-70 cpm

671+/- 126 cp2m

5. Denotes scan with 15 cm2 robe.
[ ## ] P |MDA 197dpm/100 cm?

6. Denotes fixed beta measurements in cp2m, taken in
elevated scan areas. Maximum fixed beta measurement was
937 cp2m, 426 dpm/100 cm2. guzvey ggr;%ugge:i boyé 2Rd g;owell
ates: 06-18-03 to 06-20-

Gl ainbi



Figure 155: Building 2 Service Corridor Second (Middle) Level Inner Wall Column A-11 to A-13

~ 11-13

Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results

GG aunbi4

1. All values are pR/hr.

ES i = NI I A | S S ——
11 | & =
—f—— 4314 ——— 11 |He— 111
| e —
“1m
Notes:

1]

I
T
|

9-10

|
-~/ T
!
|
|
I
|
|

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. -a— #### —p Denotes exposure rate scan measurement.

Ludlum 3
153551

08-18-03
2X2 Nal
155109

a
14-19 uR/hr 14-18 uR/hr
9-13 puR/hr 10-13 uR/hr

Survey Conducted by: R. Stowell & G. Sayer
Dates: 06-18-03 to 06-19-03



Figure 156: Building 2 Service Corridor Second (Middle) Level Inner Wall Column A-11 to A-13
A3 Alpha and Beta Fixed Measurement Locations and Results and Wipe Survey Locations A
A | | ' | f -0

! :
cament block

| A-12

|
|
'
]
|
I
|

Notes:
1 ##a Denotes fixed alpha measurement in cpm.
2. HHP Denotes fixed beta measurement in cp2m.

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

961 ainbi

—— | == :
I 1 S
1 {
| i
[ [
piefeten, |
- ————— -~
i [
I P |
[ i
. || 863 P
[ I
| [
| 1
L=
1m
Ludlum 2221 Ludlum 12
86302 138801
07-24-03 10-20-03
100 cm? B 50 cm? a
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 cm?2

Survey Conducted by: Greg Sayer
Dates: 06-19-03 to 06-20-03




Figure 157: Building 2 Service Corridor Second (Middle) Level Outer Wall Column A-11 to A-13
Alpha Scan Measurement Locations and Resuits

A-12

r—

8
cement bloc:k , Ecement blo ’»‘i

|
|
|
020 g i0'5°

Notes: .
Ludlum
1. All values are cpm alpha. 138801
: 11-05-03 10-20-03
2. 100% of accessible surfaced scanned 2 meters and below, 434 cm? o 50cm? o
10% scanned above 2 meters. 083293 145696
’ 20.98 22.52
3. <4— ### —p Denotes scan using 434 cm? probe. 0-20 cpm <20 cpm
: 0-20 cpm <20 cpm
4. ## Denotes scan using 50 cm? probe.

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-11 to A-13
Beta Scan Measurement and Fixed 2 Minute Beta Measurement Locations and Results

: vent 60-110
L duct behind pipe | A12 | vent L
g T y U
cement blOC:kg 7)0| 896 Br ! cement blodk |
| ’ 1\790 | |
L 1700-1800 o |0 | '
-- I 1000 1200 g = e _> i e — E
20-80 1600 1800 | < - 2 l VR
5060 . N - et ML LR oy 1300-1400 o0 T
o - et 1000 1 .
20-60 o 707 [3 8012
f Al ]
1600-1800

= 1300-1500 = 11001500

7 e e 27 =
e 1 s i g i A Wt 2 =

[ [ 4 1 S 1
[ 1 | | | | |

Notes:

Ludlum 2221 Ludlum 2221 Ludlum 3
1. All values are cpm beta unless otherwise noted. 154202 86302 138880
. 12-08-03 07-24-03 07-18-03
2. 100% of accessible surface scanned 2 meters and below, 10% scanned 434 cm? B 100 cm? B 15 cm? By
above 2 meters. 142517 145936
31.20 24.64
3. - {HHHSHEPE > Denotgés scan with 434 cm? probe. 220-340 cpm 50-80 cpm
: 180-280 cpm 40-70 cpm

4. #Hi-#HH Denotes scan w:i:th 100 cm? probe. 671+/- 126 cp2m

[MDA 197dpm/100 cm?

i

Denotes scan with 15 cm? probe.

6. ###p  Denotes fixed beta measurement, in cp2m, taken in Survey Conducted by: R. Stowell
elevated (>1900 cpm) scan area. Maximum fixed beta Dates: 06-18-03 to 06-20-03
measurement was 826 cp2m, 242 dpm/100 cm?,

8G| ainbi4
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Figure 159: éuilding 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

-

A-11  vent vent vent
' .

dut | A-12 duet N\ A-13
|

cement blodk

Notes:
Ludlum 3

1. All values are uR/hr. 153551
: 08-18-03
2. 100% of accessible surface;_‘scanned 2 meters and below, 10% scanned 2X2 Nal

above 2 meters. » <,1 5?109

14-19 uR/hr -18 uR/hr
9-13 uR/r | 10-13 uR/Ar

3. ## Denotes fixed exposure:; rate measurement taken at
~ 1 meter from the surface.

4, -— 4t —p Denotes exposure réte scan measurement.

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

vent

A-12 durt

|

| g

| Bcement block
J

|

I

" ©
o
<

o]

.

i

§

i

RHERRHEREINENESEN $

1m
Notes AInstruments. 0. - e
_ Ludlum 2221 Ludlum 12
1. ##q Denotes fixed alpha measurement in cpm. 86302 138801
) 07-24-03 10-20-03
2. ###p  Denotes fixed beta measurement in cp2m. 100 cm? B 50 cm? o
. 142547 145696
3. Denotes wipe location. Wipe results are provided in Table 5. 31.20 22.52
_ 435+/-170 cp2m <20 cpm
160 dpm/100 cm?2 209 dpm/100 cm2
671+/-126 cp2m , <20 cpm
197 dpm/100 cm?2 209 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 Craw! Space Floor Column A-11 to A-13
Alpha Scan and Fixed Measurement Locations and Results

: A12
Af3 [<20a [ <20w|[<200 ] <20a] A
\\ [ // //
o
§ Bl
<20
open spaff

D B S K

Notes:
Ludium 2221 Ludlum 12

1. All values are in cpm alpha. 84734 138801

: 12-25-03 10-20-03
2. 100 % of accessible surface scanned. 434 cm? o 50 cm? o

j 147695 145696
3. — #H —P Denotes scans with 434 cm? probe. 21.02 2252

' 0-20 cpm <20 cpmscan | <20 cpm fixed
4 #4 Denotes scans with 50 cm? probe. ' \ 209 dpm/100 cm?

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

191 ainbid
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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

A12
g tubing Al
S ————
=t 1300-1400 E i 1200 ———

| opén space Oi
iy
o g
E :

——————————————————— >
new 1
1 meter .
grating é
Notes: strume .E S
; Ludlum 2221 Ludlum 3
1. All values are in cpm beta. : 154202 138880
12-08-03 07-18-03
2. 100% of accessible surfaces scanned. 434 cm? B 15 cm? By
. 149017 145963
3. — -) Denotes beta scan measurement with 434 cm? 30.39 24.64
. probe. . 700-1300 cpm 40-70 cpm

4, Denotes betai scan measurement with 15 cm? probe.

Survey Conducted by: R. Stowell & G. Sayer
Dates: 06-24-03, 06-26-03 & 07-07-03
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Figure 163: Building 2 Service Corridor Overhead Crawl Space Floor Column A-11 to A-13
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results

INE A12 | / A11
; tubing %
% = [
| A 1@' - . | 7 - 3 a5 :
§0pc9 °"°f§ 89 . ‘ | opgn space f 1OI 1 = 5 >%
i eluiesniy | et el g

1 meter

grating

Notes:

R

Ludlum 3
1. All values are pR/hr. 153551
08-18-03
2. 100% of accessible surface scanned. 2" X 2" Nal v

155109
3. _## Denotes fixed exposure rate measurement taken at ~ 1 meter from the surface. (

@
10-13 pR/hr

9-13 pR/hr

4. 44— #HiH ~—p Denotes exposure rate scan measurement.

Surveys Conducted by: G. Sayer
Date: 06-25-03
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Figure 164: Building 2 Service Corridor Overhead Crawl Space Floor Column A-11 to A-13
Alpha and Beta Fixed Measurement Locations and Results and Wipe Survey Locations

VY | A12
A§3 , tubing
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Notes:

' Ludlum 2221 Ludlum 12
1. ##H o Denotes fixed alpha measurement in cpm. 86302 138801

07-24-03 10-20-03

2. #HHP  Denotes fixed beta measurement in cp2m. 100 cm? B 50 cm? o

: 142547 145696
3. Denotes wipe location. Wipe results are provided in Table 5. 31.20 22 52

' 588+/-185 cp2m <20 cpm

185 dpm/100 cm? | 209 dpm/100 cm?

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-11 to A-13
: Alpha Scan Measurement Locations and Results

A-13 - A12 | | A-11

AR

¢0 10-30 >7
i,
A
7 10-30 »t7, 29
it

S

——— e — - —

1 meter

Notes:
Ludlum 2221
1. All values are cpm alpha. 84734
' . 12-25-03
2. 100% of accessible surfaced scanned 2 meters and below, 10% scanned above 2 meters. 434 cm? o
; 147965
3. a— #4## —p denotes scan using 434 cm? probe. 2102
' 0-20 cpm
0-20 cpm

Survey Conducted by: Greg Sayer & R. Stowell
Dates: 06-30-03 to 07-01-03
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Figure 166: Bu1|d|ng 2 Service Corridor Overhead Crawl Space Inner Wall Column A-11 to A-13
: Beta Scan Measurement Locations and Results

A-13 | A12 T A-11

1400-1600': 7'1300-1500" 500-1300 sy

ISR yEh on wall i i B g Ciiomaeiiil On 2 \‘\A -
11Oonovmo : HHHHH On Vent ::\’%"6’66"?3(20 \
- . on ven
T NN
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1400-1700 —:——} i//é\,/ / _
s 9007 1000
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-
|

1000 1300 -)

1300-1;400 1700, 900 1

V a
m 0oC

i : I I
""" 1 meter

1000

Notes:
Ludlum 2221

1. All values are cpm beta unless otherwise noted.

154202
; 12-08-03
2. 100% of accessible surface scanned 2 meters and below, 10% scanned 434 cm? B
above 2 meters. 149017
30.39

3. & #HHHaaH B Denotes scan with 434 cm? probe.

700-1300 cpm

Survey Conducted by: R. Stowell & G. Sayer
Dates: 06-24-03 to 07-01-03



Figure 167: Bunldlng 2 Service Corridor Overhead Crawl Space inner Wall Column A—11 to A-13
' Exposure Rate Scan Measurement Locations and Results

A"12 s\?;ir A'1 1

78 -

3. top of ven o ‘ —_—
{:\‘f\\":\ \\i\\\\\\%\

\

sude of vent 1

: s \\\\ x\xx\\ ’\/\
S SEEEEREELy! |  GREEERE \ALRAhERECERE REEECLEE P 1112/ e "‘/// o

: i |
1 meter .

Notes:

- Ludium 3

1. All values are pR/hr.

153551
_ 08-18-03
2. 100% of accessible surface scanned 2 meters and below, 10% scanned 2X2 Nal
above 2 meters. :

155109

3. -— #HIH —p Deno{es exposure rate scan measurement. 14-’19ﬁR/hr

9-13 uR/Ar

Survey Conducted by: G. Sayer
Date: 06-25-03
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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-12

> fhsula
MR

e e e e A — — — — I — — RN — — — — — —

7

: <20 a
I &
I .
cement block ' & :
[ I [ [
foeam | | | |
""" 1 meter”
Notes:
- Ludlum 2221 Ludlum 12
1. #H o Denotes fixed alpha measurement in cpm. 86302 138801
: . 07-24-03 10-20-03
2. #HH#B  Denotes fixed beta measurement in cp2m. 700 cm? B 50 om? o
. 142547 145696
3. Denotes wipe location. Wipe results are provided in Table 5. 31.20 2552
; 671+/-126 cp2m <20 cpm
4. Maximum beta fixed measurement was 1092 cp2m, 675 dpm/100 cm? 197 dpm/100 cm? 209 dpm/100 cm?
435+/-170 cp2m <20 cpm
T 160 dpm/100 cm? {209 dpm/100 cm?

Survey Conducted by R. Stowell & G. Sayer
Date: 07-01-03



Figure 169: Building 2 Service Corridor Overhead Crawl Space Outer Wall Column A-11 to A-13
Alpha Scan and Fixed Measurement Locations and Results

new metal
I : : Iouvers i

ﬂA-12 | | 1 | A-13

20
\

Notes: stuments . o
Ludium 2221 Ludium 12
1. All values are cpm alpha. 84734 © 138801
12-25-03 10-20-03
2. 100% of accessible suﬁace’d scanned 2 meters and below, 434 cm? o 50 cm? o
10% scanned above 2 meters. 147965 145696
: 21.02 22.52
3. <«a— ### —p Denotes scan using 434 cm? probe. 0-20 cpm <20 cpm
: 0-20 cpm <20 cpm
4. ## Denotes alpha fixed measurement taken with 50 cm?

probe at elevated (>100 cpm ) scan sites. Maximum
fixed alpha measurement was 60 cpm, 355 dpm/100 cm?.

Survey Conducted by: R. Stowell & G. Sayer
Date: 06-27-03
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Figure 170: Bmldmg 2 Service Corridor Overhead Crawl Space Outer Wall Column A-11 to A-13
Beta Scan Measurement Locations and Results
; new metal
[ | | louvers | A-12 ! | | | A-13
.. b oo ' metal louvels ~ ! steel beam !

= = %% o o

800-900 =
- — 1200-1500 ——

0.1 @inbi4

' 1 meter
cement block steel beam

sheet metal

Notes:

Ludlum

1. All values are cpm beta un]ess otherwise noted.

154202
12-08-03
2. 100% of accessible sun‘ace scanned 2 meters and below, 10% scanned 434 cm? B
above 2 meters. 149017
30.3¢9
3. 4~ #HHtEEH 9 Denotes scan with 434 cm? probe.

§ 1300-1500 cpm
700-1300 cpm

4. Additional beta surveys are provided on Figure 171.

Survey Conducted by: R. Stowell & G. Sayer
Dates: 06-24-03 to 07-03-03



Figure 171::Building 2 Service Corridor Overhead Crawl Space Outer Wall Column A-11to A-13

- teccmmmman Additional Beta Surveys
s Column . "
' : cross new metal
1A-11 : beam louvers ! A-12 l | | | A-13
, v metal louvefs ™\ steel beam

-¢-

cemoascaa

j I

B -
PN

(e

Column -
A12 \g%

625| [430
1228] 1510 | 494 [1265 [971

960 |990
_ 14 940] 1046} 1105 | 502 | 1015

[
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R R

: * : J T g . 5 ] = T

]
[[7066 | \ : : ; ) AR
' ! cmane ol [629] 839 | 797] 660] 657 [ 580 |
“‘ cement block . ‘ ' S ‘\‘ 1 meter
N L '.' cemenbb!ock I ' steel beam
\\ ,." Tteecaet '-' = sheet metal
-~-.--T-... r\/\@Im_/\/\
. Column
_ Notes: ; At2 o .
udlum 2 udlum
1. Fixed beta measurements were taken in areas of elevated beta scans. The 86302 138880

interior surfaces of metal column A-12 were also surveyed with the 15 cm? probe as 07-24-03 07-18-03
shown. 100cm? B 15 cm? By
' 142547 145963 -
2. Denotes beta fixed measurement in cp2m taken with the 100 cm? probe. 3120 2464

Maximum reading on metal was 1142 cp2m, 1133 dpm/100 cm. Maximum

671+/- 126 cp2m | 50-80 cpm
reading on cement block was 1510 cp2m, 1345 dpm/100 cm? .

| 197 dpm/100 cm? -
435+/-170 cp2m | 40-70-cpm
160 dpm/100 cm? -—

3. <« #-## » Denotes scan:using the 15 cm? probe.

4. #  Denotes fixed meas;ﬁlrement using the15 cm? probe.

Surveys Conducted by: R. Stowell & G. Sayer
Dates: 07-03-03 & 07-07-03
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Figure 172: Building 2 Service Corridor Overhead Crawl Space Outer Wall Column A-11 to A-13
' Exposure Rate Scan Measurement Locations and Results
new metal

1A-11 [ ! ! louvers | A-12 ! | | l A-13
!

| | ' metal louvefs ™\ ! steel beam

56 :

il S -

ot -
1

T

¢ BTN BT (R EREERETp
: .

cement':block . steel beamB
sheet metal

Notes:

1. All values are uR/hr. 153551
08-18-03
2. 100% of accessible surface scanned 2 meters and below, 10% scanned 2X2 Nal

5

above 2 meters. g 1 5

109

3. a— iH-H — Denotes exposure rate scan measurement.

Survey Conducted by: G. Sayer
Date: 06-25-03

2.1 8inbiy
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Figure 173: Building 2 Service Corridor Overhead Crawl Space Outer Wall Column A-11 to A-13
Alpha and Beta Fixed Measurement Locations and Results and Wipe Survey Locations
: new metal ‘

1A-11 | | - : Iouvgrs : A-12 | 1 1 | A-13

metal louvefs steel beam

T e T

= 2 T EATE e
- _-,._._._._r_ XX X X XX

o R

; 1 meter S
cement block steel beam
sheet metal

Notes:
Ludlum 2221 Ludium 12

1. ## o Denotes fixed alpha measurement in cpm. 86302 138801
07-24-03 10-20-03

2. #HHP  Denotes fixed beta measurement in cp2m. 100 cm? B 50 cm? a
. , 142547 145696

3. Denotes wipe location. Wipe results are provided in Table 5. 31.20 22 52
435+/-170 cp2m <20 cpm

4. Maximum beta fixed measurement was 575 cp2m, 224 dpm/100 cm? .| 160 dpm/100 cm? |209 dpm/100 cm?

Survey Conducted by R. Stowell & G. Sayer
Date: 07-01-03
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Figure 174: Builaing 2 Service Corridor Overhead Crawl Space Vents and Pipes Column A-11 to A-13
: Alpha Scan Measurement Locations and Results .

Insulation removed

Insulation A

tubing

1 meter

Notes:

1. All values are in cpm alphai_:.

2. 100 % of accessible surfac;e scanned.

3. a— #H — Denot;as scans with 434 cm? probe.

4 ## Denotes scans with 50 cm? probe.

<20 = <20

— ¥ — —— e — . =52 o enspa

bare metal vent

grating §

Ludlum 2221 Ludium 12
84734 138801
12-25-03 10-20-03
434 cm? o 50 cm? o
147695 145696
21.02 22.52
0-20 cpm <20 cpm

Survey conducted by: G. Sayer & R. Stowell
Date: 07-01-03
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Figure 175: Building 2 Service Corridor Overhead Crawl Space Vents and Pipes Column A-11 to A-13
Beta Scan Measurement and Large Area Wipe Locations and Results

Insulation removed

A12

o

tubing

Insulation A

1 meter .
gratin

Notes:

1. Additional beta scans perfd_rmed on vents and pipes following
removal of contaminated insulation.

2. All values are cpm beta.
3. <§— HH-HHE — Denotes beta scan with 434 cm? probe.

4. Denotes beta scan with 15 cm? probe.

g

800-900

bare metal vent

grating

Ludlum 2221 Ludium 3 Ludlum 12
154202 138880 72676
12-08-03 07-18-03 12-09-03
434 cm? B 15 cm? B-y 50 cm? «
149017 145963 89920
30.39 24.64 22.14%
700-1300 cpm 40-70 cpm <20 cpm

5. /\,@/\ Denotés 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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September 8, 1998
Prepared by: Efraim Ramirez y
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 contammated equlpment was stored in
the service core.

The Service Core is comprised of three sections (a, b, and-¢) 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 §, 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?)
collecting the samples will also decontaminate the area.

Decontamination Plan
Decon work will be performed only by quallﬁed individuals (J erry 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?, decontaminate until levels are at or near background and
collect the sample for v spectroscopy. GM counter background for concrete and concrete block
is ~ 120 cpm. Alpha 50 cm? 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? smear of surface area.

- 2. Take fixed measurement(s) with 100 cm? 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®* GM and 50 cm? 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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Scan 100% of accessible floor areas for both alpha and beta.

Scan 100% of accessible wall surfaces up to 2 meters.

Scan 25% of the accessible walls surfaces above 2 meters.

Take micro R measurements every 2 meters --- on surface contact and at 1 meter.

Take fixed measurements (5 minutes each) every 2 meters. BETA ONLY w/100 cm?
Collect more 100 cm?® 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.

AR i e

Note : Surveys 1-4 have been completed. Surveys 5-7 are post-decon surveys.
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January 17, 2002 | Y
Prepared by: Laura Gonzales { /i?ﬂ?aﬂjz) 1902,
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 as follows: [Keith Asmussen Letter dated April 4

- =-2001-to-Ms-Mary Adams and Dr: Ronald Rogus (696/CAL-3353) "Reqiiest to Reléase 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 leadNRC inspection report
dated 10/16/01 was received by GA (70-734/01-03) as well as NRC releafd 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\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 cm? 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 PR/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 -« s s
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. ‘

Wid-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 0./100 cm?, averaged over a 1 m? area
15,000 dpm 0¢/100 cm?, total, maximum in a 100 cm? area
1,000 & dpm/100 cm?, removable activity

Gamma Emitters
5,000 dpm/100 cm?, averaged over a 1 m? area
15,000 dpm/100 cm?, total, maximum in a 100 cm? area
1,000 dpm/100 cm?, removable activity

Sr-90
1,000 dpm /100 cm?, averaged over a 1 m” area
3,000 dpm /100 cm?, total, maximum in a 100 cm? area
200 o, dpm/100 cm?, removable activity

Thorium
1000 dpm/100cm?, averaged over a 1 m” area
3000 dpm/100cm?, maximum in a 100 cm? area if the average over 1 m2 1s met
. 200 dpm/100cm?, removable activity

As interpreted by the NRC, the average 1000 dpm/100cm? and the maximum 3000 dpn/100cm? 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

Exposure Rate Measurements

The guideline value for exposure rates measured at 1 m above the surface, is 10 uR/hr above
background.

W:\d-plan\fsp-bldg2sc.02.wpd
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Final Survey Plan

Grid as needed to properly identify the area and location of measurements.

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).

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® pancake detector)
and use the frisker in areas where the 434 cm? 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.

Conduct a 100% alpha survey on the old concrete floor using and lower walls (below 2 m) using a
434 cm?2 detector (wherever possible). Check elevated areas using a hand held 50 cm? alpha probe
and/or use hand held probe in areas where the 434 cm? 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.

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® pancake detector) and use the frisker
in areas where the 434 cm® 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.

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? alpha probe and/or use hand held probe in
areas where the 434 cm’ 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.

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 cm?® alpha probe for the alpha fixed measurements (~6 sec each).

c.  Usethe 100 cm? beta gas flow proportional counter - 2 min each measurement for beta.
d.  For smears, take a 100 cm® wipe.

Conduct fixed measurement(s) usmg the 100 cm beta detector on any location which appears tohave
“Been témediated or any Similar Suspect’ area ‘(ie., different color concrete or stained concrete)

Surveys of the Overhead Fixtures - Do about a 10% survey.

v/ 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.

Exposure Rate Surveys at 1 m from the surface - every 2 m. On lower and upper level.

Floor Drains - scan and smear all floor drains. Collect sample if possible.

W: \d-plan\fsp -bldg2sc.02. wpd
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12. Grating on Second Floor
v/ Conduct 100% gamma scan using microR meter,
v/ Conduct exposure rate measurements every 2 m at 1 m from the surface, and
v/ 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?®) probe (check area with a hand-held alpha meter).
> 60 cpm using a 50 cm® hand-held alpha probe (~ 600 dpm/100 cm?)

Beta Monitoring
>300 cpm above the appropriate background using the 434 cm? probe.

>200 cpm above the appropriate background using the 100 cm?® probe.
>150 cpm above background using a portable GM detector.

Exposure Rate Measurements
> 25 UR/hr at surface
>20 pR/hrat 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 (mclude umts) the techmc1an 's signature, date, instrument(s) used (...

““incliding modél"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.

W:\d-plan\fsp-bldg2sc.02.wpd
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January 17, 2002

Revised February 12, 2002 L
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 as follows: [Keith Asmussen Letter dated April4,.. .. .o vone
9001 to Ms. Mary Adams and Dr. Ronald 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

Wid-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 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 cm? 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 pR/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 bé 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 (both the lower and the upper levels).

W:\d—plan\ZfS p-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 /100 cm?, averaged over a 1 m® area
15,000 dpm ©0:/100 cm?, total, maximum in a 100 cm? area
1,000 ot dpm/100 cm?, removable activity

Gamma Emitters
5,000 dpm/100 cm?, averaged over a 1 m® area
15,000 dpm/100 cm?, total, maximum in a 100 cm? area
1,000 dpm/100 cm?, removable activity

Sr-90
1,000 dpm /100 cm?, averaged over a 1 m? area

l 3,000 dpm /100 cm?, total, maximum in a 100 cm? area

200 dpm/100 cm?, removable activity

Thorium
1000 dpm/100cm?, averaged over a 1 m” area
3000 dpm/100cm?, maximum in a 100 cm? area if the average over 1 m2 is met
200 dpm/100cm?, removable activity

As interpreted by the NRC, the average IOOO dpm/100cm? and the maximum 3000 dpm/100cm?
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 ate 670 dpiii/100¢1i? and 2000 dpm/100cm?, respectlvely

Exposure Rate Measurements

The guideline value for exposure rates measured at 1 m above the surface, is 10 uwR/hr above
background.

" Wad-plan\2fsp-bldg2sc.02.wpd
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Final Survey Plan

Grid as needed to properly identify the area and location of measurements.

Exposure Rate Scanning - Using a microR meter, scan 100% of the old floor concrete & 100%
of the lower walls (lower level only).

" Conduct a 100 % beta survey on the old concrete floor and lower walls (below 2 m) using a
434 cm? detector (wherever possible). Check elevated areas using a hand held frisker (15 cm?
pancake detector) and use the frisker in areas where the 434 cm® 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.

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 cm? alpha
probe and/or use hand held probe in areas where the 434 cm® 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.

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? pancake detector) and
use the frisker in areas where the 434 cm® 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.

Conduct a 10% alpha scan on all accessible walls above 2 m using a 434 cm?2 detector
(where ever possible). Check elevated areas using a hand held 50 cm? alpha probe and/or use
hand held probe in areas where the 434 cm® 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.

Conduct measurements on the floor & on the lower walls (at 1 m from the floor) — 1 every 4 m
*For Measurements:

. Alternate between an alpha fixed measurement, a beta fixed measurement and a smear.
Use a 50 cm? alpha probe for the alpha fixed measurements (~6 sec each).

a
b

. c... Use.the.100 cm?® beta gas flow.proportional counter.-.2. min each.measurement  for beta. - -.
d

For smears, take a 100 cm® wipe.

Conduct fixed measurement(s) using the 100 cm’ beta detector on any location which appears
to have been remediated or any similar suspect area (i.e., different color concrete or stained
concrete).

" WaAd-plan\2fsp-bldg2sc.02.wpd .
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9. Surveys of the Overhead Fixtures - Do about a 10% survey.
v/ 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.

12. Grating on Second Floor o

Conduct 100% gamma scan using microR meter,

Conduct 100% beta scan with the 434 cm?

Conduct 100% alpha scan with the 434 cm?

Conduct a measurement 1 every 4 m (alternate from alpha fixed, beta fixed and smear), and
Conduct exposure rate measurements every 2 m at 1 m from the surface

AN N NN

13. Lower Walls (< 2m) on Second Floor
1. Conduct 10% beta scan with the 434 cm? probe (or 100 cm? probe)
2. Conduct 10% alpha scan with the 434 cm? 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 cm?® probe (or 100 cm? probe)
2. Conduct 10% alpha scan with the 434 cm? probe

* Note: Check elevated areas using a hand held frisker (15 cm® pancake detector) and use the frisker in

areas where the 434 cm?® 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 cm?) probe (check area with a hand-held alpha meter).

> 60 cpm using a 50 cm® hand-held alpha probe (~ 600 dpm/100 cm?)

Beta Monitoring

>300 cpm above the appropriate background using the 434 cm? probe.
>200 cpm above the appropriate background using the 100 cm? probe.
>150 cpm above background using a portable GM detector.

W:\d-plan\2f'sp-bldg250.02wpd
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Exposure Rate Measurements
> 25 pR/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.

W:\d«plan\Zfsp-bldngc.OZ.wpd
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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-objectives'include (1)-to show that the average surface coritamination{evels for €ach 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? 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 pLR/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 ‘cmz, averaged over a 1 m’ area
3,000 dpm /100 cm?, total, maximum in a 100 cm? area
200 dpm/100 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 cm?, averaged over a 1 m? area
15,000 dpm /100 cm?, total, maximum in a 100 cm? 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 uR/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 1f decontamination is required.

> 100 cpmalpha using the large area (434 cm?®) probe (check area with a hand-held alpha meter).
> 60 cpm using a 50 cm?® hand-held alpha probe (~ 600 dpm/100 cm?)

Beta Monitoring

>250 cpm above the appropriate background using the 434 cm? probe.

>100 cpm above the appropriate background using the 100 cm? probe.

>40 cpm above background using a portable GM detector. (Note: this meter should ONLY be
used in areas the 434cm? or 100 cm? probes will not fit).

X --mExposure Rate Measurement&- e aten L ST e oo e s han ey at i e et s B T s o DY e AR I fa y & e A S et TS AT SR S 4 LAttt

> 25 WR/hr at surface
>20 uR/hrat 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

Measurements & )

Perform a Large Area wipe of accessible surfaces every 4m. Analyze for o
and [3 activity.

RR/hr Readings (Scan Survey)

10% scan on .all accessible surfaces with detector held ~1" from surface.

WR/hr Readings (Fixed
Measurements @ 1m from surface)

1 every 4m on accessible surfaces.

Side Rooms

Gridding Required?

No

Concrete Surfaces )
(Scan w/ 434 cm’alpha probe).

10 % on floor and up to 2m on walls.

Concrete Surfaces

|| (Scan w/ 434 cm’ beta probe).

10 % on floor and up to 2m on walls.

Minimum number of
Measurements @ &)

1 measurement per 50 m?, or, every 7m on floor and walls up to 2m.

Alternate between (1) a wipe, (2) an alpha fixed measurement and (3) a beta
fixed measurement on concrete surfaces.

pR/hr Readings (Scan Survey)

10% scan on all surfaces below 2m with detector held ~1" from surface.

pR/hr Readings (Fixed

Measurements (@ 1m from surface)

1 every 7m on floor and walls up to 2m.

For the fixed measurements:’

Clean surfaces, debris or dirt removed.

. For o measurements; use either the hand held alpha counter (minimum of ~6 second count). Document all
readings in cpm.

. For 3 measurements; take a 2 minute count using the 100 cm? 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 cm?® wipe for o and P activity. ‘

A “measurement” is either (1) a “fixed” radiation measurement representing total activity or (2) a wipe (removable

activity).
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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 i1 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-1 to A-2.

2. The second level between column A-l 1 and A-l 3
3. The Crawl Space (highest level) between column numbers A-11 and A-13.

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.
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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? 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 LR/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.

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 cm?, averaged over a 1 m? area
3,000 dpm /100 cm?, total, maximum in a 100 cm? area
200 dpm/100 cm?, removable activity

The NRC release criteria for most beta, gamma and Alpha activity (Sr-90 is not an alpha emitter)
1S:

5,000 dpm /100 cm?, averaged over a 1 m? area
15,000 dpm /100 cm?, total, maximum in a 100 cm? 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 pR/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 area.(434 cm?) probe.(check.area with a hand-held alpha meter).... ... ...

> 60 cpm using a 50 cm? hand-held alpha probe (~ 600 dpm/100 cm?)

Beta Monitoring

>250 cpm above the appropriate background using the 434 cm® probe.

>100 cpm above the appropriate background using the 100 cm? probe.

>40 cpm above background using a portable GM detector. (Note: this meter should ONLY be
used in areas the 434cm’ or 100 cm’ probes will not fit).
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Exposure Rate Me_asurements
> 25 pR/hr at surface
>20 pR/hrat1m

Minimum Survey Requirements

Type of Survey/Activity ’ Suspect Affected Area
Gridding Required? YES (When Possible)
Concrete Surfaces 100 % on accessible floor and walls up to 2m high. 0% above 2m.

(Scan w/ 434 cm” alpha probe).

Concrete Surfaces @ 100 % on accessible floor and walls up to 2m high. 0% above 2m.
(Scan w/ 434 cm?beta probe).

Minimum number of 1 measurement per 4 m?(1 every 2m).

Measurements @ &
Alternate between (1) a wipe, (2) an alpha fixed measurement and (3) a beta
fixed measurement on concrete surfaces. Analyze wipes for & and 3 activity.

UR/hr Readings (Scan Survey) 100% scan on all surfaces below 2m with detector held ~1" from surface, 10%
above 2m.
WR/hr Readings (Fixed 1 measurement per 4 m?(1 every 2m).

Measurements @ 1m from surface)

) Clean surfaces, debris or dirt removed.
) For the fixed measurements: _
. For o measurements; use either the hand held alpha counter (minimum of ~6 second count). Document all
readings. in cpm.
o For J measurements; take a 2 minute count using the 100 cm? gas flow proportional detector (beta) with the ‘
l Model 2221 ratemeter. Document all readings and mark on a drawing the locations the readings were taken.
. For wipes, analyze each 100 cm? wipe for o and 3 activity.
‘3 ) A “measurement” is either (1) a “fixed” radiation measurement representing total activity or (2) a wipe (removable
activity).
. A-20
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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 Bulldmg 2 Service Corridor is Re- classified as a “Suspect Affected” area in
-the following locations:- : : SRR

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 Crawl Space (highest level) between column numbers A-11 and A-13.
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~ The remaining Service Cortidor 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? 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 uR/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 cm?, averaged over a 1 m? area
3,000 dpm /100 cm?, total, maximum in a 100 cm? area
200 dpm/100 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 cm?, averaged over a 1 m? area
- 15,000 dpm /100-cm?; total; maximum in a 100 cm?*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 pR/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 cm?) probe (check area with a hand-held alpha meter).
> 60 cpm using a 50 cm? hand-held alpha probe (~ 600 dpm/100 cm?)

Beta Monitoring
>250 cpm above the appropriate background using the 434 cm? probe.
>100 cpm above the appropriate background using the 100 cm? probe.

>40 cpm above background using a portable GM detector. (Note: this meter should ONLY be
used in areas the 434cm? or 100 cm? probes will not fit).

Exposure Rate Measurements
> 25 pR/hr at surface
>20 pR/hr at 1 m




(Scan w/ 434 cm?alpha
prabe).
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Minimum Survey Requirements
Type of Non-S Affected A S Affected
Survey/Activity on-Suspect Affected Area uspect Affected Area
Gridding Required? Not Required ' YES (as established during final
survey)
Concrete Surfaces @ No Survey Required On the Lower Level ONLY, 10 % on

accessible floor (excluding the center of the
floor which is new, only survey approximately
6" from each wall) and walls up to 2m high.

Concrete Surfaces
(Scan w/ 434 cm?beta
probe).

No Survey Required On the Lower Level ONLY, 10 % on
accessible floor (excluding the center of the
floor which is new, only survey approximately
6" from each wall) and walls up to 2m high.

Minimum number of

Measurements ® ©

Spot check a minimum of 10 locations for | Scan each of the remediated areas with a beta

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.

pR/hr Readings (Scan
Survey)

No Survey Required On the Lower Level ONLY, 10% scan on.

: all surfaces below 2m (excluding the center of

the floor which is new) with detector held ~1"
from surface.

pR/hr Readings (Fixed
Measurements @ 1m

-from surface)

On the Lower Level ONLY, take 1 measurement every 10 m, in the center of the walkway,
with the instrument held 1 m from the floor.

Clean surfaces, debris or dirt removed.

For the fixed measurements:
. For o measurements; use either the hand held alpha counter (minimum of ~6 second count). Document all

readings in cpm.

. For p measurements; take a 2 minute count using the 100 cm’ gas flow proportional detector (beta) with the

- - Model 222 I ratemeter.~Document all readings-and mark on-a‘drawing the locations the readings weére taken, ™~ """

° For wipes, analyze each 100 cm® wipe for a and [ activity.

A “measurement” is either (1) a “fixed” radiation measurement representing total activity or (2) a wipe (removable

activity).
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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 pR/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" Nal (T1) detector held within 1" of the surface. The results ranged from 19 to 25 pR/hr
on the “old” flooring and 12 to 23 pR/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 cm’ 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/100 cm?, which is less than the Minimum Detectable Activity
(MDA) for the instrument used (43 dpm/100 cm?). 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 cm?, which is less than the Minimum Detectable Activity (MDA) for
the instrument used (409 dpm/100 cm?). 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-11.and A-12,ten (10) fixed.alpha and ten.(10)-fixed . -~ oo ...

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 cm?, which is far below the NRC- and State- approved release
criteria. The highest beta result was 1155 cp2m which corresponds to 83 dpm/100 cm?, which is less
than the MDA (245 dpm/100 cm?) 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.

B-6
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Figure 1: 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




Figure 2: Bu||d|ng 2 Servuce Corridor Section A Confirmatory Survey
Fixed Measurement Locations and Results.
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Figure 3: Building 2 Service Corndor Section A Confirmatory Survey
Fixed Measurement Locations and Results,
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Figure 4: Building 2 Service Corridor Section A Confirmatory Survey
Fixed Measurement Locations and Resulits.
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. Figure 5: Building 2 Service Corridor Section A Confirmatory Survey
Fixed Measurement Locations and Results.
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- - ﬁure BuMg2 ervice Corridor Section A Confirma rySurvey
Scan Survey Locations and Results.
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Figure 7: Building 2 Service Corridor Section A Confirmatory Suévey
Scan Survey Locations and Results.
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Figure 8: Building ZiService Core Overhead “Crawl Space” Column__A-11 _ to Column_A-13

Survey: Confirmafory Survey, Fixed readings on floor
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Figure 9: Building 2 Service Core Crawl Space Outer Wall A-11 to A- 13 Fixed Measurement Locatlons and Results
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