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August 25, 2000
696/CAL-3266

VIA EXPRESS MAIL SERVICE

Ms. Mary Adams
Licensing Section 1/Licensing Branch
Division of Fuel Cycle Safety

and Safeguards, NMSS
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Subject: Docket No. 70-734; SNM-696: Request to Release Certain Portions of General
Atomics’ Facilities to Unrestricted Use and Delete them from License
(Building 2 laboratories - Group 13)

and

ATTN: Mr. David Wesley (in Duplicate)
State of California

Department of Health Services

Radiologic Health Branch  Mail Stop 178
601 North 7th Street

Sacramento, CA 95814-0208

Subiject: Radioactive Materials License No. 0145-37: Request to Release Certain
Portions of General Atomics’ Facilities to Unrestricted Use and Delete them
from License (Building 2 laboratories - Group 13)

Dear Ms. Adams and Mr. Wesley:

As you are aware, General Atomics (GA) is in the process of decontaminating, and
obtaining the release to unrestricted use, certain of its facilities (i.e., facilities for which GA has
no plans for conducting future activities involving the use of radioactive materials). For example,
to date, eleven (11) groups of laboratories in GA’s Building 2 (also known as the Science
Laboratories Building or “L” Building) have been decontaminated, surveyed and released to
unrestricted use and deleted from GA's license. The release of a twelfth group is pending.

Most recently, GA completed the decontamination and final surveys of six (6) more
laboratories in Building 2. These six (6) labs are the last of the total of 142 laboratories that
comprise Building 2 and for which GA has been seeking release. Thus, these six labs constitute
“Group 13" and comprise the last group of labs, and the only labs left in Building 2, that have not
yet been released to unrestricted use.

The six laboratories which comprise “group 13" are: labs 218, 411, 413, 415, 619 and
621; all labs except 218 have mezzanines associated with them. The total area associated with
the “Group 13" labs and mezzanines is ~ 3,471 ft* (~325 m?). Characterization surveys showed
that the primary contaminants in these labs were Cs-137 and/or uranium.
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Following decontamination, as needed, the results of GA’s extensive and comprehensive
final radiation and contamination surveys, sampling and analyses demonstrate that the “Group
13" laboratories meet the NRC- and State-approved criteria for release to unrestricted use.
These results are summarized in the enclosed report titled, “Decontamination of Selected
General Atomics’ Science Laboratories for Release to Unrestricted Use - Group 13" dated
August 2000.

Accordingly, GA hereby requests that its “Group 13" laboratories and associated
mezzanines and offices be released to unrestricted use and deleted from its NRC and State
radioactive material licenses. Because of the history of use of enriched uranium in these labs,
and consistent with the recent GA/NRC/State coordination meeting, it is GA’s understanding that
the NRC will take the lead in coordinating this release; including regulatory agency confirmatory
surveys.

Please note that GA has an immediate need to occupy the subject laboratories and
associated offices. Itis therefore, once again, of the utmost importance to GA to obtain the
release of these laboratories to unrestricted use as soon as possible.

If you should have any questions regarding this information, please contact Mr. Paul R.
Maschka at (858) 455-2959, Laura Q. Gonzales at (858) 455-2758, or me at (858) 455-2823.
Your assistance in responding to our request is very much appreciated.

Very truly yours,

Kacth & (Ao

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

Enclosure: Report titled “Decontamination of Selected General Atomics’ Science Laboratories
for Release to Unrestricted Use - Group 13" dated August 2000.

cc: Mr. Wayne L. Britz, Fuel Cycle Inspector, NRC Region IV
Mr. Emilio Garcia, Fuel Cycle Inspector, NRC Region IV
Ms. Kathleen Henner, State, Brea, CA
Dr. Ron Rogus, State, Sacramento, 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 laboratories and associated offices in GA’s
Building 2. The building was built in 1958 for purposes of conducting research and development
activities. There are a total of 142 laboratories in Building 2. Of these, 132 labs have been released
to unrestricted use (“Groups 1 - 11"). Four (4) additional labs have been decontaminated and a
request for the release those labs (“Group 12") is currently pending with the NRC and the State of
California.

GA has recently decontaminated and surveyed the last six (6) labs in Building 2. These labs are
designated as “Group 13”. This report summarizes the surveys completed for the “Group 13” labs
which consist of labs 218, 411, 413, 415, 619/ 621, the mezzanine above labs 409, 411, 413, and
415 (accessible through lab 411) and the mezzanine above labs 619 and 621. The total area of the
“Group 13" labs is 3,471 fi* or ~325 m?.

Characterization surveys detected radioactive contamination in all of the Group 13 labs; but nothing
was detected in any of the associated mezzanines. The major contaminants were Cs-137 and/or
uranium. These labs were decontaminated and re-surveyed until the radiation levels were below the
release criteria for unrestricted use.

GA currently has no plans for conducting any future activities involving radioactive materials in
these laboratories. (The offices across the hall from these laboratories have never been used for work
involving radioactive materials). This report documents the results of extensive and comprehensive
measurements completed in the Building 2 “Group 13" Laboratories to demonstrate that these
Jaboratories meet the approved criteria for release to unrestricted use. Accordingly, GA is requesting
that these laboratories and their associated offices be released to unrestricted use.

SITE DESCRIPTION

GA’s Main Site and Sorrento Valley Site are shown in Figure 1. A layout of Building 2 (on GA’s
Main Site) and the “Group 13" laboratories are shown in Figure 2. The labs comprising “Group 13"

are summarized below:

“Group 13" Labs

Lab fe m?
218 ~337 ~31
411 ~4438 ~41
413 ~342 ~32
415 ~343 ~32
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409, 411, 413, 415 ~882 ~82
mezzanine

619/621 ~684 ~64
619/621 mezzanine ~464 ~43
Totals ~3471 ~325

PREVIOUS ACTIVITIES (HISTORY OF USE) AND CLASSIFICATION

GA’s Work Authorization logs were researched in order to review the previous activities conducted
in each lab and to identify the potential radionuclides of concern. Labs 411 and 413 had a fairly
extensive history of use of radioactive materials. Samples of concrete removed from the floor were

analyzed by gamma ray spectroscopy and the radioactive isotope was determined to be uranium and
Cs-137.

No records of authorized use of radioactive materials were found for Labs 218, 415, and 619/621;
however, characterization surveys revealed several areas of contamination on the floor in each of
these labs. Samples of the concrete were removed and analyzed by gamma ray spectroscopy and the
radioactive isotope was determined to be Cs-137. The following is a brief summary of the activities
performed in each lab and the classification of each lab based on its history.

No records of authorized use of radioactive materials were found for this lab.
However, the characterization survey revealed several areas of contamination on
the floor and along one wall. Gamma ray isotopic analysis determined that the
radioactive contaminant was Cs-137.

218

Projects Performed: From 1974 through 1982, enriched uranium, thorium,
natural uranium, depleted uranium, and mixed fission and mixed activation
products were authorized to be used in these labs. Chemical and Spectro-Graphic
analyses were performed on various types of nuclear fuels. Dissolution and
radiochemistry was performed on samples. Also performed chemical and
instrument analysis.

These labs were also used to manufacture thermionics fuel for the Department of
Energy in the 1980's. The fuel used ~20% enriched uranium.

411 and 413

No records of authorized use of radioactive materials were found for this lab.
However, the characterization survey revealed several areas of contamination on
415 the floor, a wall, and inside the floor drain.

Gamma ray isotopic analysis determined that the radioactive contaminants in the
drain line were Cs-137, Co-60, thorium, uranium, and enriched uranium.
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No records of authorized use of radioactive materials were found for this

Mezzanine | mezzanine. No radioactive contaminations were detected during the
409, 411, Characterization or Final Surveys performed on the mezzanine.
413, and 415

No records of authorized use of radioactive materials were found for this lab.
However, the characterization survey revealed several areas of contamination on
the tile covering the floor. Gamma ray isotopic analysis determined that the
radioactive isotope was Cs-137.

619/621

No records of authorized use of radioactive materials were found for this
mezzanine. No radioactive contaminations were detected during the
Characterization or Final Surveys performed on the mezzanine.

Mezzanine
619/621

Based on the history and the preliminary surveys, all of the labs were classified as Suspect Affected
Areas. The two mezzanine areas were classified as Unaffected Areas.

CRITERIA FOR RELEASE TO UNRESTRICTED USE

Facilities and Equipment

U.S. NRC’s and State of California’s criteria for releasing facilities and equipment to unrestricted
use are shown in Tables 1 and 2, respectively. Based on the characterization surveys, the primary
contaminants of concern are Cs-137, uranium (high enriched uranium, low enriched uranium, and
depleted uranium) and thorium. The applicable guidelines for residual surface activity levels for
these contaminants are:

Uranium and Gamma/Beta Emitters (i.e., Cs-137)

5,000 dpm 0./100cm?, averaged over a 1 m’ area
15,000 dpm ¢/100cm?, maximum in a 100 cm” area if the average over 1 m* is met.
1,000 dpm ¢/100cm?, removable activity

Thorium
1,000 dpm/100cm?, averaged over a 1 m® area
3,000 dpm/100cm?, maximum in a 100 cm” area if the average over 1 m?* is met
200 dpm/100cm?, removable activity

As interpreted by the NRC, the average 1,000 dpm/100cm? and the maximum 3,000 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

3
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compliance with the release criteria, the corresponding average and maximum beta activity
guidelines are 670 dpm/100cm? and 2000 dpm/100cm?, respectively.

Exposure Rate Guideline
The guideline value for exposure rates measured at 1 m above the surface, is 10 tR/hr above
background levels.

Soil Release Criteria

The soil release criteria, which also apply to concrete rubble, asphalt rubble and gravel, are provided
below. The release criteria (which are concentrations above background levels) for radionuclides
detected in the “Group 13" Labs are as follows:

Thorium (Th-228 and Th-232) 10 pCi/g
Enriched Uranium (U-234 and U-235) 30 pCi/g
Depleted Uranium 35 pCi/g
Cs-137 15 pCi/g
Co-60 8 pCi/g

(The U-235 concentrations determined by gamma spectroscopy will be used to ensure that
concentrations of enriched uranium are below the given limit. The ratio of U-234 to U-235 is thirty
to one (30:1) for these Labs.)

If more than one radionuclide is detected, the sum of the fractions of the concentrations, calculated
as follows, must be less than or equal to one (1):

Where: ¢ = The average soil concentration of radionuclide i
L, = The maximum soil limit for i (pCi/g).
INSTRUMENTATION

Table 3 lists the instruments used during the radiological surveys. The table includes: (1) a
description of the instrument, the model and serial numbers, (2) a description of the detector (If
applicable) and its serial number, (3) instrument ranges, (4) calibration due dates and efficiencies
and (5) typical background count rates. All instruments used were calibrated semiannually and after
repair except for exposure rate meters which were calibrated quarterly.
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BACKGROUND MEASUREMENTS

Instrument Backgronnd Measurements

Building 13 on GA’s main site was used for conducting background measurements on most
instruments used for the final survey because: (1) there is no history of use or storage of radioactive
materials in Building 13, (2) the various surfaces found in the Group 13 labs could also be found in
Building 13, and (3) the age of the building approximates the age of Building 2.

Background measurements are provided in Tables 3 and 4. The mean and standard deviation of
measurements made for each surface surveyed with the 100 cm’ beta detector, 50 cm’ alpha detector
and/or 15 cm’® geiger counter were calculated using equations 8-11 and 8-12 from NUREG/CR-5849
as shown below:

Equation (8-11): ;=_1__ o

Dorq e-xp?

Equation (8-12): 8= 1

Background measurements and minimum detectable activities (MDA’s) for each type of surface and
for various counting times are also provided in Table 4. Minimum detectable activities (MDA’s) for
each type of surface, were calculated using equation (5-2) from NUREG/CR-5849 as shown below:

Equation (5-2): MDA = 2.71+4.65y BRXt(dpm/ 100cm )

IXEX—ro
100

Where:

Br=background rate (cpm)

t = count time (min)

E = efficiency

A = area of the detector (cm Y

Rag] 1 Soil C .
Typical background concentrations in soil near the GA site have been measured by gamma
spectroscopy (at the 95% confidence level) and are provided in Table 7 along with a description of
the locations where these samples were taken.

Exposure Rate Background

Typical exposure rate background is about 15 LR/hr measured at 1 m from the surface. This value

5
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can be measured south of Building 15 (an office building on the eastern portion of the GA site) .
Measurements taken offsite in 10 different locations over a period of a year also gave an average of
about 15 WR/hr measured at 1 m from the surface.

SURVEY PLANS

Survey plans which documented the types of surveys to be performed and the locations were
developed based upon the physical characteristics of the labs, the radioactive material used, the
potential for contamination, and the results of the characterization surveys. The physical
characteristics of the labs include the consideration of vents, ducts, floor drains, whether surfaces are
painted or unpainted, overhead structures, floor coverings, etc. Types of surveys performed include
scanning, exposure rate measurements and survey measurements (wipes and fixed measurements).
In areas where elevated readings were detected, additional surveys were taken.

The first surveys performed were surveys of the tile or floor covering. Contaminated tiles were
found in Labs 218, 413, 415, and 619/621. The contaminated tiles were removed and disposed of as
low level radioactive waste before the non-contaminated tiles were removed. The floor coverings in
lab 411 and the mezzanines were not contaminated, i.e., radiation levels were at or near background
levels. All floor coverings, mastic, and glue were removed before the final surveys were conducted.

RESIILTS OF THE INITIAL _SURVEYS
Scanning

Scan of Tile

In each area where tile was present, the tile was scanned for alpha and beta/gamma radiation over
100% of the surface using floor monitors having a 434 cm’ gas-flow proportional detector. Some
contaminated tiles were detected. The contaminated tiles were removed and disposed of as
radioactive waste, the clean tiles were then removed prior to the final survey.

Initial S
After the tile was removed, 100% of the floors, 100% of the lower walls (below 2m), and 10% of
the upper walls (above 2m) were scanned for beta/gamma radiations using floor monifors with 434
cm’ gas-flow proportional detectors whenever possible. The floors were also scanned 100% with an
alpha 434 cm? detector. In areas where the large area detectors could not be used, e.g., overhead
structures, scanning was conducted using 15 cm? GM pancake detectors, a 100 cm? beta detector,
and/or 50 cm’ alpha detectors. Initial scans in the labs showed elevated radiation levels on portions
of the floors and on the lower walls, no radioactive contaminations was detected on the upper walls.
The mezzanines were surveyed in the same manner and no contamination was detected.
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DECONTAMINATION

Contamination was found on portions of the concrete floors and on the lower walls in labs 218, 413,
415, and 619/621 during scanning using the floor monitors. The maximum contamination level on
the floor measured 14,000 cpm on the 434 cm? beta detector in lab 619. The maximum
contamination level found on the walls (below 2m) measured 4,362 dpm/100 cm? on the 100 cm?
beta detector in lab 415. Samples of contaminated concrete and drywall from the labs were
collected and analyzed by gamma ray spectroscopy. The contaminants were identified as Cs-137and
uranium. Decontamination was accomplished by use of a needle gun and a scabbler, and some of
the contaminated concrete was removed by cutting it out with a saw. The contaminated wallboard
was removed and disposed of as radioactive waste. No contamination was detected on the upper
walls or on any of the overhead fixtures.

The floor drains in labs 411, 413, and 415 were found to be contaminated. The concrete floor was
cut and removed and the drain line, which was immediately under the concrete, was removed and
disposed of as radioactive waste. Soil samples were collected from the bottom of each trench. The
soil sample results as shown in Table 6 were below the approved release criteria.

In order to decontaminate the floor in Lab 619/621 a small section of concrete was removed all the
way to the soil. Soil samples were collected and the results, as shown in Table 6, were below the
approved release criteria.

FINAL SURVEYS

Ohiecti IR ihiliti

The objectives of the final survey plans were: (1) to demonstrate that the average surface
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 approval release criteria for average
surface contamination value in an area up to 100 cm?, (3) to demonstrate that the soil sample results
were well below GA’s approved release criteria for unrestricted use, (4) to show that the exposure
rate measurements taken in these labs measured at 1 meter above the surface are less than 10 uR/hr
above background.

Final Survey Plans

A Final Survey Plan which specified the types of surveys to be performed and the locations where
surveys were to be performed was developed based upon the physical characteristics of the area, the
radioactive materials used, and the potential for contamination. The plan followed the requirements
stated in GA’s approved Site Decommissioning Plan. The surveys completed include ¢, B, and ¥
scanning, collection and analyses (by gross alpha/beta counting) of smears, the taking of fixed & and
B measurements on the floor and wall surfaces, exposure rate measurements (uR/hr), and the
sampling and isotopic analyses (by gamma spectroscopy) of soil exposed during drain line and
contaminated concrete removal. A copy of the Final Survey Plan is provided in Appendix A.
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Griddi
The floors in the labs were gridded into 1m x 1m grids in order to: (1) facilitate systematic selection
of radiological measurement and soil sampling locations, (2) provide a means for referencing a
measurement back to a specific location and (3) establish a uniform and distinct identification
system. The X axis of the grid was delineated by numerical characters and the Y axis by
alphabetical characters. This established unique grids of easily identifiable entities.

Documentation

Surveys were taken in accordance with an approved survey plan by qualified Health Physics
Technicians having a minimum of three years health physics experience. Soil samples and wipes
(100 cm®) were counted in GA’s Health Physics Laboratory which maintains an effective QA
program.

Every survey taken was documented on a daily basis to a worksheet/drawing showing the
approximate locations surveyed/sampled. The figures provided in this report include the
measurement locations (and, in some cases, the results of these measurements (including units), the
technician’s name, date(s) of the surveys, 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.

. . b Sife T T

Comparisons of the site Decommissioning Plan requirements with the Final Surveys performed in
relation to the percentage of surface area scanned, number of fixed and removable measurements
performed, exposure rate measurements (pR/hr) and soil samples taken are provided as follows:

Suspect Affected Scanning # of Measurements # of Exposure Rate Soil Samples
Area 06,5 on concrete (fixed & wipes) Measurements

(uR/hr) @ 1m above

the surface

Site D-Plan 100% coverage 30 minimum 1 per 4m’ or Suspect affected
floor and lower 1 per 4m”or 1 every ~2m areas.
walls 1 every ~2m or 1 every ~3m' One every 5Sm

100% © on floor ~ 200 total 3 per trench, 1
100% P on floor ~1 every 2m 1 every ~2m every Sm
Group 13 Labs 100% B on lower

1 .
If no gamma emitters are present.
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RESULTS OF THE FINAL SURVEY

Final Survey Scans

For the final survey in Suspect Affected Areas, 100% of the floor was scanned with floor monitors
for alpha and beta radiations. 100% of the lower walls (< 2m) were scanned for beta radiation. In
areas where the floor monitors indicated elevated readings, the area was scanned with 100 cm? beta
detectors or hand held GM detectors and/or a hand held 50 cm? alpha detectors. The results of the

scans are provided in Table 5 and the locations are shown in the respective figures as noted on
Table 5.

For the final survey in Unaffected Areas, 100% of the floor was scanned with floor monitors for beta
radiation and 10% of the floor was scanned for alpha radiation. In addition, 100% of the lower walls
(<2m) were scanned for beta radiation. In areas where the floor monitors indicated elevated readings,
the area was scanned with 100 cm? beta detectors or hand held GM detectors and/or a hand held 50
cm? alpha detectors. The results of the scans are provided in Table 5 and the locations are shown in
the respective figures as noted on Table 3.

Fixed Measurements

Fixed measurements were performed for beta radiation using a gas-flow proportional counter having
a 100 cm® detector. The counting time for the beta fixed measurements was one (1) minute. ~Alpha
fixed measurements were obtained using the 50 cm” alpha detector. The counting time for each
alpha fixed measurements was ~30 seconds.

For all fixed measurements, an appropriate background was determined for each type of surface and
subtracted from the survey readings. The readings were converted to dpm/100 cm’ using the
efficiency of the detector and the detector size. GA’s intent was to demonstrate (with fixed
measurements) that levels were below the release criteria for the isotopes identified in each lab.

The results of the fixed measurements in the Group 13 laboratories are summarized in Table 5 and
the locations are shown in the respective figures as noted on Table 5. A total of 200 fixed
measurements were taken, at ~ 1 every 2m. The results show that all radiation levels were well
below the release criteria. The maximum activity detected after decontamination was 1766 dpm/100
cm? in lab 619/621 (the contaminant was identified as Cs-137, and the release criteria is 5000
dpm/100 cm? ), all other measurements were less than the MDA for the material surveyed.

R ble Contamination S
Removable contamination measurements (smears) were performed on all surfaces including the
floors, walls, ducts, lights and support beams. Smear surveys consisted of using a Whatman Filter
Paper (4.7 cm diameter) and wiping an area of ~100 cm®. The smears were counted in GA’s Health
Physics Laboratory using a Canberra 2404 low level alpha/beta gas flow proportional counter.

A total of 209 smears were taken. The results of all removable contamination surveys are provided
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in Table 5 and the approximate locations where the smears were taken are shown in the respective
figures as noted on Table 5. Removable contamination levels were all below the release criteria.
Alpha results were all <10 dpm/100 cm” and beta results were all <20 dpm/100 cm’.

Paint samples were obtained from each of the walls in each room. Fixed beta measurements were
taken at the sample locations before and after the sample were removed. The fixed beta
measurements on the walls were all <MDA. All 37 paint samples were counted in the HP Lab for
alpha and beta radiation, only three of the paint samples measured 275, 126, and 136 dpm/100 cm?
beta from labs 218, 411, and 413 respectively. These elevated readings are below the release
criteria for the isotopes identified; however, it was decided to obtain additional fixed beta
measurements and paint samples during the Internal Confirmatory Survey. Those samples and
measurements were all at or near background levels. See Appendix B for the results of those
surveys.

Exposure Rate Measurements

Direct radiation exposure rate measurements using a microR meter were taken 1m from the surface
in every room ~2m apart. A total of 135 measurements were taken. The radiation levels ranged from
8 to 17 HR/hr, which are at or near normal background radiation levels.

Soil Sample Results

Soil sample results were collected from each lab where the concrete floor was removed during
decontamination efforts or to gain access to the drain lines. All of the soil samples were processed
and analyzed by gamma spectroscopy ; the results were below the criteria for release to
unconditional use. See Table 7 for the results.

INTERNAL CONFIRMATORY SU/RVEY

After completing its’ final surveys, GA conducted an internal confirmatory survey of the “Group 13"
labs. During the Internal Confirmatory Survey, elevated radiation measurements were detected on
four (4) areas on the floor in Lab 415. These areas were decontaminated and subsequent surveys
showed levels at or near background levels. In Labs 218, 411, and 413 additional paint samples and
surveys were taken from the area where elevated paint sample results had been obtained during the
Final Survey.

The results of subsequent surveys showed radiation levels at or near background levels. See
Appendix B for detailed results.

CONCILUSION
The results of the final and confirmatory surveys provided in this report, demonstrate that the labs,

designated as “Group 13", meet the NRC- and State- approved guidelines for release to
unrestricted use.
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U-nat, 2°U, ®*U, & associated decay products 5,000 & 15,000 & 1,000 ©
Transuranics, 226Ra, 228Ra, 230Th, 22S'Th, 23'Pa, 100 300 20
227 125, 129

Ac, I 1
Th-nat, “*Th, *Sr, ““Ra, *Ra, 22U, 1, 1, "' 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 ?,

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

f The average and maximum radiation levels associated with surface contamination resulting from beta-gamma
emitters should not exceed 0.2 mRad/hr at 1 cm and 1.0 mRad/hr at 1 cm, respectively, measured through not
more than 7 milligrams per square centimeter of total absorber.

Guidelines For Decontamination of Facilities and Egui&ment Prior to Release for Unrestricted Use or
Termination of Licenses For byproduct, Source, or Special Nuclear Material, USNRC, July 1982, incorporated

into GA's SNM 696 license.
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U-nat, BSU, mU, & associated decay products 5.000 15.000 1,000
Transuranics, > Ra, **Ra, 23O'I‘h, *3Th, *'Pa, 100 300 20

227AC. 1251 129I

3

Th-nat, **Th, *°Sr, **Ra. *'Ra, 2*u, L, 1 ¥'1 1,000 3,000 200

Beta/gamma emitters (nuclides with decay
modes other than alpha emission or spontaneous 5,000 15,000 1,000
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.

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

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

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

€ 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.

Guidelines For Decontamination of Facilities and Equipment Prior to Release for Unrestricted Use or Termination of Licenses For
byproduct, Source, or Special Nuclear Material, also known as “Decon-1"  incorporated into GA's State of CA Radioactive Materials
License.
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'TABLE 3: LIST OF INSTE
Instrument Detector | Range(cpm) | Calibration , | Background |-
' 3 DueDate |- | R .
Ludlum Ludlum Model 43-37 gas Four Linear Ranges Varies according to Active Probe Area = 434 cm®. The detector and rate meter are
Model 2221 proportional (434 cm?) 0-500,000 & one 9-13-00 21.25% surface being combined and mounted on a roll around cart. The instrument
SN 97287 Alpha detector Log 5-10-00 21.36% scanned features a static-flow system, quick connects, a portable gas bottle
S/N 148926 50-500,000 See Table 4 and a means to adjust the height of the detector from the floor for
' optimum performance.
I - -
; Lucjil'u.m Ludlum Model 43-37 gas Four Linear Ranges Varies according to Active Probe Area = 434 cm’. The detector and rate meter are
Model2221 proportional (434 cm?) 0-500,000 & one 10-23-00 21.96% surface being combined and mounted on a roll around cart. The instrument
S/N 86302 Beta detector Log 7-17-00 21.92% scanned features a static-flow system, quick connects, a portable gas bottle
S/N 086215 50-500,000 See Table 4 and a means to adjust the height of the detector from the floor for
o optimum performance.
o (
. Ludli’xm Ludlum Model 43-37 gas Four Linear Ranges 10-30-00 21.45% Varies according to Active Probe Area = 434 cm?. The detector and rate meter are
|8 ‘Model 2221 proportional (434 cm’) 0-500,000 & one 9-12-00 21.42% surface being combined and mounted on a roll around cart. The instrument
H §/N-§4459 Beta detector Log 9-31-00 21.42% scanned features a static-flow system, quick connects, a portable gas bottle
o . S/N 086213 50-500,000 See Table 4 and a means to adjust the height of the detector from the floor for
optimum performance.
'Ludlur_n Ludlum Model 43-37 gas Four Linear Ranges Varies according to Active Probe Area = 434 cm?. The detector and rate meter are
- 'Mode) 2221 proportional (434 cr’) 0-500,000 & one 10-17-00 22.79 surface being combined and mounted on a roll around cart. The instrument
: S/N 154202 Beta detector Log scanned features a static-flow system, quick connects, a portable gas bottle
) S/N 149071 50-500,000 See Table 4 and a means to adjust the height of the detector from the floor for
optimum performance.
-Ludlum Ludlum Model 43-37 gas Four Linear Ranges Varies according to Active Probe Area =434 cm®. The detector and rate meter are
Model 2221 proportional (434 cm’) 0-500,000 & one 01-25-01 2233 surface being combined and mounted on a roll around cart. The instrument
S/N84734 Beta detector Log scanned features a static-flow system, quick connects, a portable gas bottle
S/N 147965 50-500,000 See Table 4 and a means to adjust the height of the detector from the floor for
optimum performance.

14
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TABLE 3: LIST OF INSTRUMENT _ - e 1
Instrument |~ Detector .. Range (cpm) | - Efficiesicy - | Background | - Description s
Ludlum Ludlum Model 43-68 Four Linear Ranges Varies according to 100 cm’® gas flow proportional counter.
Model 2221 - 100 cm’® proportional 0-500,000 & one 12-7-00 27.40% surface being
S/N 148436 Beta detector Log 7-10-00 26.27% scanned
- o g S/N 120477 50-500,000 See Table 4
' Ludiur Model 19 ']  RCA 6199 coupled to 2 Five Ranges 1 inch x 1 inch Nal (Tt) scintillator is mounted intemally.
Micre-R -M_étér K Nal (T1) Scintillator 0-5 mR/hr 4-11-00 N/A 10-18 pR/hr Used for initial survey on ground floor and for measuring extemnal
SN 123 30 ; dose rates on the surface and at one meter.
r Ludlum Model19 | RCA 6199 coupledtoa Five Ranges 1 inch x 1 inch Nal (T1) scintillator is mounted internally.
_ Micrq—R Meter Nal (T1) Scintillator 0-5 mR/hr 7-3-00 NA 10-18 pwR/br Used for initial survey on ground floor and for measuring external
L S/N 144068 dose rates on the surface and at one meter.
: ‘ Ludlum Modetl 43-65 Four Ranges
Alpha Scintillator 0 - 500,000 12-07-00 26.27% 0-20 Active Probe Area = 50 cm’
ZnS(Ag) S/n 120477
Ludlum Model 43-65 Four Ranges
Alpha Scintitlator 0 - 500,000 10-12-00 21.58% 0-20 Active Probe Area = 50 cm’
/91 ZnS(Ag) S/N 92192
Ludi;q 8 Ludlum Model 44-9 Four Ranges 11-22-00 24.23% 60-80 The instrument is used for beta/gamma surveying. The detector has
. Model3 i}  15cm’Beta/Gamma 0-100,000 5-29-00 24.23% (metal) an active probe area of 15 cn’.
[ SN 1505 . S/N 076109
o fLu"d!i'um: o Ludlum Model 44-9 Four Ranges 11-23-00 20.26% 80-120 The instrument is used for beta/gamma surveying. The detector has
Modet3: - | 15 cm’ Beta/Gamma 0-100,000 an active probe area of 15 cnt’.
SN 143349 . S/N 145967
Ludlym o Ludlum Model 44-62 Four Ranges 7-9 uR/Mr An external 0.5 inch x 0.5 inch Nal (T1) scintillator probe attached to
Maodel'3 : 0.5" x 0.5" Nal(T1) 0-2,500 gR/hr 7-13-00 N/A (encased steel pipe) { a Ludlum 3 rate meter. Used for the surveying of pipes, ie. drain
SN 131601 S/N 158626 lines.
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(TABLE 3: LIST OF INSTRUME
Instrument Detector Range(cpm) |  Calibration Efficiency | Backgrond | . Description
| DueDae | - e
Canbemra 1 Gas Flow Proportional Canberra Model 2404 Low Level a/p gas proportional counting
Low Level Detector N/A As needed ~26-30% Varies system used to count wipes for removable contamination. Results
o/ Counter. are usually reported as dpm/100 cm’.
. Model 2404 .
" Canberra Gamnjé High Purity Varies with Gamma Spectroscopy MCA system using a high purity Germanium
Spectroscopy Germanium Detector N/A As needed Sample Varies with Sample | detector.
System -~
= == ﬁl—=7 — — — —
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Ludlum Model 2221 Rate Mater
‘ 100 '

Background Material

Concrete

554 & 56

443

Cement Block

437+ 36

399

273 +£40

Drywall

318

Metal Grating

406 + 56

357

Stucco/Plaster

319

~ Background SurfaceMaterial | . Alph

Concrete

Bagkground Surface Material |

Cement Block

1253 -1538

Metal

853 -1185

Wood

915 - 1244

Drywall

693 - 951

Plaster

838-1193

ney=2185%

Concrete

1478 - 1765

Efficiency =21.92 %

Glass

856 - 1009
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Bﬁ%‘ek,ground S?tfase_M.aterlal- . Beat

Concrete

1858 - 2036 “

Cement Block

Metal

816 - 1047

1174 - 1409 “

770 - 937

Drywall

Wood

1061-1262 “

Stucco/Plaster

1083 - 1#50 — | “

Cement Block

1567-1719

Concrete

1600-1995

Wood

945-1086

Glass

806-952

Metal

697-806

1136-1303

| Stucco/Plaster

| Background Surface Material |

Concrete

lssro0r0 |
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. I #ofFixedp | o afl . ScanResults ' f Scan -Maximum Results Hof -k Ew
Figure Location | Measurements - | Maximum ‘Result- . 434cmZ‘5 o F. Results - - Exposure - ':5 ‘Ralte
o # (100cm’ (cprirange) [ A434cm’ Q@ T o Rate o
| 1  detector) o b e o B Measurement |
Suspect Affected Areas
— — — ——
3, 4,5 Lab 218 Floor 9 <MDA 1500-1900 4-24 8 <10 14 12 15-17
443 (concrete) (concrete)
3,4 <MDA 800-1200 (drywall)
Lab 218 Walls 7 399 (cement block) 1100-1400 (plaster) - 8 <10 <10 - -
318 (drywall) 1400-1800
319 (plaster) (cement block)
6 Lab 218 - - 60-80 cpm - 19 <10 17 = —
Overhead Fixtures || _ (w/ 15 cm'’ probe) _
S — — = ——
7, 8 9 Lab 411 Floor 8 <MDA 1300-1600 0-20 8 <10 <10 16 12-14
443 (concrete) (concrete)
<MDA 1000-1400
399 (cement block) (cement block) ——— 8 <10 <10
7, 8 Lab 411Walls 8 318 (drywall) 800-1000 (drywall) - -
II 319 (plaster) 900-1200 (plaster)
10 Lab 411 30-60 cpm
Overhead Fixtures — —— (W/ 15 cm® probe) . 10 <10 <10 -— -
i1 Lab 411 - - — e — - - 3 14-15
Drain Line Trench ||
12,13,14 Lab 413 Floor 9 <MDA 1400-2000 0-80 8 <10 <10 i1 13-15
443 (concrete) (concrete)

19
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#ofFixedP - f o ScanResuls A 1 MaximimResutts || - #of | Exposure
Figure Locatiori - Measurements . | ‘Maximum f§ Result Ji - 434cm’ B il - #of (dpm/100¢n®) || - Exposure. - | Rate Range
# (toocm'  {  (dpmii0Ocm’) || (cpmrange) - Smears el Rae b @R
detector) - b o RIS ﬁ v Measurement | -
. I 1 DR | s =
12,13 Lab 413 Walls 8 <MDA 800-1500 - 8 <10 <10
399 (cement block) - -
318 (drywall)
319 (plaster)
15 Lab 413 - 40-80 - 10 <10 10 - —
Overhead Fixtures (w/ 15 cm? probe)
16 Lab 413 - — - - - .- 3 13-14
Drain Line Trench
e
17,18, 19 Lab 415 Floor 8 <MDA 1300-2100 0-20 8 <10 <10 11 13-16
443 (concrete) (concrete)
9 800-1100 (drywall) 0-80 8 <10 <10
17,18 Lab 415 Walls 449 900-1100 (plaster) - -
1100-1900 *
(cement block)
20 Lab 415 30-80
Overhead Fixtures — - (w/ 15 cm®probe) — 10 <10 14 — -
21 Lab 413 3 14-15
Drain Line Trench
* Two small areas on the east wall, one ~ 300 cm’ and one <100 cm?, are above the alert level of 1700 cpm for cement block (for this instrument). The rest of the wall is 1100-1600 cpm. Two additional
fixed beta readings taken in these areas have 2 maximum result of 449 dpm/100 cm’.

22,23,24 Lab 619/621 Floor 16 1766 (Cs-137) 1600-2600* 0-70 10 <10 17 25 13-16
22,23 Lab 619/621 Walls 4 <MDA 810-1700 - 10 <10 <10
399 (cement block) — _—
319 (plaster)
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I #ofFiedB § : 1 Scan Results . Maximum Rgsu]:ts #'Of.: .} Exposure . :
Figure Location - Measurenients . | “MaximumB Resutt || . 434c’ B . #of “(dpm/100 cm’) - Exposure | Rate Range
# {00em’ -} - (dpm/100cn) (eprrange) smears  p————p———A  Rate | @RA)
detectory | = B | Measurement |
I E ‘ b e e Wy e R TR e g _’S -‘ g
25 Lab 619/621 - -~ 60-80 - 10 <10 <10 - -—
Overhead Fixtures (w/ 15 cm® probe)
Lab 619/621 - - 60-80 - 1 <10 <10 10-12
Drain Line in Wall (w/ 15 cm’ probe)
* Six areas of the floor have elevated Beta scans, One minute fixed Beta measurements in these areas showed a maximum result of 1766 dpm/100 cn?, well below the average limit for Cs-137
contamination of 5000 dpm/100 cm®.
I S SR - P R e — e — S—
- Unaffected Areas _ _ |
T — 1 ... |
27,28,29, Labs 409-415 5 285 600-1000 0-20 11 <10 10 34 8-12
Mezzanine Floors
27,28 <MDA
Labs 409415 399 (cement block) — —_—
Mezzanine Walls 17 318 (drywall) 600-1600 e 12 <10 <10
319 (plaster)
30 Labs 409-415 60-80cpm
Mezzanine Overhead -— - (w/ 15 cm’ probe) e 13 <10 <10 - —
Fixtures
27,29 Labs 409-415 - - 900-1400 60-70 - - - 4 10-11
Mezzanine Stairs J 1 L
R | EEEEEEEE— S == =
31,32,33 Lab 619/621 16 <MDA 836-1130 0-22 8 <10 <10 13 10-12
Mezzanine Floor 443 (concrete)
31,32 Lab 619/621 4 <MDA 830-1440 - 8 <10 <10
Mezzanine Walls 399 (cement block) — —
318 (drywall)
319 (plaster)
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Figure

Location

- #of Fixed
Measuremenits:

| QLR

1t : ’rdgteqt{)fr_).

| Maximim B Result ft

“(dpm/100enT’)

'. ScanResmts
g 43‘}'sz ‘p,
~ . (cpmrange)

g Mam um Results
| (@pm100 em?’)

{t  Exposure

|

B

T#of

Rate

|| Measurement | -

: ;ﬁXﬁosuré .
Rate Range |
" (pRAY):

Lab 619/621

60-80

EEE

Mezzanine (w/ 15 cm’ probe) - 10 <10 <10 — —
Overhead Fixtures
Lab 619/621 - - 280-420 -
6 <10 <10 - .

and Mezzanine
Vents

(w/ 100 cm’ probe)
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TABLE 6: BUILDING

- Figure .

e e i
—e =

Lab 218 Walls

Location .

2 GROUP 13 - PAINT SAMPLE RESULTS

Measurements |

<MDA

<MDA

Lab 411 walls

< MDA

< MDA

14

Lab 413 Walls

< MDA

< MDA

19

Lab 415 walls

< MDA

< MDA

29

Labs 409-415
Mezzanine Walls

< MDA

< MDA

24

Lab 619/621 Walls

<MDA

<MDA

42

33

Lab 619/621
Mezzanine Walls

<MDA

<MDA

49

MDA’s: cement block 399 dpm/100 cm?; _drywall 318 dpm/100 cm’; plaster 319 dprm/100 cm?
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TABLE 7: GAMMA SPECTROSCOPY RESULTS OF SOIL SAMPLES FROM LABS 411, 413, 415, and 619
Radionuclide Concentration (pCi/gm) - Results = 20 - Background not Subtracted - 30 minute counts
137 0Co 28T}, 228R Total 238 1351
Sample ID | Figure | 662 kev Ave.of Ave. of (***Th) Thorium 92.77 keV | 186(144) Sum of Evaluation and
No. peak 1173/1332 | 238/583 kev | Ave. 338911 | **Th+***Th peak keV peak | Fractions* Comments
B peaks peaks keV peaks _ _ _ 1
B2 Lab4l11 Sl 11 ND ND 0.65£0.09 | 1.17 +£0.39 1.81 1.04 £ 0.50 | 0.10 £ 0.06 0.32 Below Release Criteria
B2 Lab 411 52 11 0.11 £ 0.05 ND 0.69 £ 0.08 | 1.03 +0.25 1.72 1.46 £ 0.53 | 0.11 £ 0.05 0.33 Below Release Criteria
B2 Lab 411 S3 11 ND ND 059 £0.12 | 1.07 +£0.38 1.65 1.32 £0.73 | 0.13 £ 0.07 0.34 Below Release Criteria
B2 Lab 413 S1 16 ND ND 0359+026 | 1.28x0.36 1.87 1.04 £0.67 | 0.13 £0.08 0.35 Below Release Criteria
B2 Lab 413 52 16 ND ND 0.63+0.09 | 1.10+0.24 1.72 2.13 £0.63 | 0.16 £ 0.06 0.40 Below Release Criu;II
B2 Lab 413 S3 16 ND ND 0.60 £ 0.10 | 1.10+0.35 1.70 1.33 £0.61 | 0.26 £ 0.08 0.47 Below Release Criteria
B2 Lab 415 S1 21 ND ND 0.60+0.10 | 1.63+0.35 2.23 1.20 £ 0.66 | 0.07 = 0.07 0.33 Below Release Criteria
B2 Lab 415 §2 21 ND ND 0.70 = 0.09 | 0.62 +0.13 1.32 193 £0.61 | 0.16 +£0.07 0.36 Below Release Criteria
B2 Lab 415 2] ND ND 0.66 +0.10 | 1.41 £0.39 2.08 1.06 £0.64 | 0.14 £0.08 0.38 Below Release Criteria
Lab 619 #1 26 ND ND 144 £ 0.08 | 1.79 £0.29 2.93 237 £0.54 | 0.19 £0.05 0.56 Below Release Criteria
Lab 619 #2 26 ND ND 097 +0.08 | 1.54+0.25 2.50 2.56 +0.50 | 0.16 +0.05 0.50 Below Release Criteria

* Without background subtraction
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TABLE 8: Ba

Radionuclide Concentration = pCi/g 30 Minute Count Time

“Co 2Th 3pa (**Th) Total By By
Ave. of Ave. of Ave. of Thorium 92.77 keV 186(144) keV

1173/ 238/583 keV 338/911 keV | **Th + **Th
1332 keV keV

ND 0.48 £ 0.09 0.89 £0.27 1.37 1.89£0.57 0.13 £ 0.06

ND ND 0.67+0.12 1.50 + 0.40 2.17 1.07 £ 0.58 0.13+0.08

0.06 £ 0.04 ND 1.01+0.10 1.51+£0.29 252 1.86 + 0.29 0.23 £0.09

ND ND 1.19+0.23 3.04 £0.84 424 248+ 1.48 028 £0.17

ND ND 1.40+0.19 2.43 £0.68 3.83 4.49 £ 1.64 0.32+ 016

ND ND 0.66 +0.10 1.00 + 0.30 1.66 1.91+£0.65 0.14 £ 0.08

0.13 +0.07 ND 1.19+0.14 2.27 £0.56 3.46 3.38+1.08 0.18+0.10

ND ND 0.98 £ 0.12 1.48 £0.35 246 2.34+£ 095 0.14+£0.09

0.09 + 0.08 ND 0.65+0.11 1.09 £0.43 1.74 1.16 + 0.68 0.10+0.08

ND ND 0.87+0.12 1.36 £ 0.39 222 1.97 £ 0.66 0.16 + 0.08

0.09 = 0.06 ND 0.91 +0.13 1.66 = 0.45 2.57 2.26+0.83 0.18%0.10

ND = Not Detected.

Sample Locations
X1  Sorrento Valley Road near sample location ST6S on the hillside ~1 mile from Building 37.
X2  Sorrento Valley Road near Carmel Mountain Road junction on steep cliff.
X3  Sorrento Valley Road in Los Penasquitos Preserve ~2 miles from Building 37.
X4  Sorrento Valley Court at end of the road in the field.
X5  Roselle Street, East of sample location ST64 from the hillside ~ 2 mile from Building 37.
X6  Roselle Street, East of sample location ST64 from the hillside ~1 2 mile from Building 37.
X7  Lusk Boulevard, from the hillside ~ 1 % miles from Building 37.
X8  Vista Sorrento Parkway, from the hillside ~ ! mile from Building 37.
X9  Callahan Road, from the hillside ~ %2 mile from Building 37.
X10 Eastgate Mall road, from field ~3 miles from Building 37.
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Figure 1: Main Site and Sorrento Valley Site

Building Numbers Names
Building 1 Administration
Building 2 Sciencs Laborataries A, B, C.
Building 7 Cafeteria
Building 9@ Experimental Building
Building 10 Maintenance Building
Building 13 Technical Office Building
Building 14 Technical Office East
Building 15 Technical Office East
Building 19 Swimming Pool Building
Building 21 TRIGA 8Building
Building 22 TRIGA Fuet Lab Building
Building 23 Hot Cel}
Building 25 Waste Yard Building
Building 27 Experimental Area
Building 27-7 Experimental Area
Building 29 Experimental Area
Building 29-2 Emergency Vehicle Storage Building
Building 30 LINAC Complex
Building 31 TRIGA Storage Building
Building 31-1 Neutron Radiography Building
Building 31-2 ECF Critical Building
Building 313 Storage Building
Building 33 Fusion Building
Building 33-1 Fusion Lab Building
Building 33-5 Fusion Building Annex 5
Building 34 Fusion Doublet Il Building
Building 34-1 Fusion Doublet 1l Capacitor Building
Building 34-2 Fusion Doublet Il Lab Building
Building 34-3 Fusion Doublet iil Storage Building
Building 35 Test Tower Building
Building 35-1 Facilities (Shipping & Receiving) Building
Building 36 Blower Assembly Building . /
Building 37 Sorrento Valley Building ) /
Building 38 Sorento BValley Building LOT 32 35. ~ /
Building 39-1 Storage Building ‘ —
Building 41 Raw Stock Facility X! i SORRENTO VALLEY
Building 42 NOT Facility . . " SITE
Building 45 Helium Circulator Test Facility - - gk
Building 63 3550 Dunhill St. - — .~ T g
Building 64 11030 Roselle St. Vs -
Building 65 11040 Roselle St. 7/ -
Buildiing 66 3520 Dunhil St /72N MAIN S OPEN SPACE
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o s/ / OPEN ACCESS
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Figure 2: Building 2 Laboratory
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Group 13 Labs
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Figure 3 : Lab 218- Alpha Scans of Floor and Beta Scans of
Floor and Walls

Notes:

2.

3.

1 2 7 8
A
B
C
D
+ Ludlum 2221 B
86302
E 086215
Q. 43-37
o)
(=] GoneroteiFloor 1300-%800 07/17/00
F 2| 800-1200 B B = AL
pry Drygaft 1500-1900 ﬁ s S S 1276-1530 cpm
S 4-24 - 853-1185 cpm
G ) a ?3' 693-951cpm
o 1253-1538 cpm
- = 838-1193 cpm
H
Ludium 2221
| 97287
148926
43-37
05/10/00
J 21.36%
1 ¢-20 cpm
K Plag

1000-1100 B 1 meter

Surveys Conducted By: M. Dupray & R. Stowell
Date: 03/09-10/00

Survey results are provided in Table 5. Resuits are in cpm.
~100% of the Floor was scanned for Alpha.

~100% of the Floor and Walls (below 2m) and 10% of walls (above 2m) were scanned for Beta.



Figure 4: Lab 218 - Locations and Results of Fixed Beta Measurements

Notes:

and Locations of Removable Contamination Wipes

112 13 6 {7 {8
Cemgnt
A Blook
<399 <399
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Surveys Conducted By: M Dupray & R. Stowell
Date: 03/09-10/00

Survey results are provided in Table 5.
The values are dpm/100 cm? and indicate the approximate focations of the measurements taken.
One minute fixed Beta readings were taken.

The Numbers circled are the approximate locations of wipes taken.



Figure 5: Lab 218 - Exposure Rate Measurements and

Paint Sample Locations
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Survey Conducted By: M. Dupray & R Stowell
Date: 03/10/00 & 03/13/00

Survey resuits are provided in Table 5.

The values are uR/hr and indicate the approximate locations of the Exposure Rate Measurements
taken ~1m above floor surface.

The diamonds indicate the approximate paint sample locations, <>
One minute fixed Beta measurements (dpm/100 cm?) taken at each paint sample location are

before paint removal .
after paint removal




Figure 6: Lab 218 - Overhead Fixtures
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Notes
1. Survey results are provided in Table 5.
2. Scan results shown in cross hatched areas. Results are in cpm.
3. Numbers circled are the approximate locations of wipes taken.

4. Upper wall (>2m) not to scale.



Figure 7: Lab 411- Alpha Scans of Floor and

Beta Scans of Floor and Walls
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3. ~100% of the Fioor and Walls (below 2m) and 10% of walls (above 2m) were scanned for Beta.



Figure 8: Lab 411 - Locations and Results of Fixed Beta
Measurements and Locations of Removable Contamination Wipes
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Sﬁrveys Conducted By: R. Stowell
Date: 03/17/00 & 03/20/00

The values are dpm/100 cm2and indicate the approximate locations of the measurements taken.

One minute fixed Beta readings were taken.

The Numbers circled are the approximate locations of wipes taken.



Figure 9: Lab 411 - Exposure Rate Measurements and
Paint Sample Locations
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Notes:

1. Survey results are provided in Table 5.

2. The values are pR/hr and indicate the approximate locations of the Exposure Rate Measurements
taken ~1m above floor surface.

3. The diamonds indicate the approximate paint sample locations. <>

4, One minute fixed Beta measurements (dpm/100 ¢m?) taken at each paint sample location are

before paint removal .
after paint removal




Figure 10: Lab 411- Overhead Fixtures
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Survey results are provided in Table 5.
Scan results shown in cross hatched areas. Results are in cpm.

Numbers circled are the approximate locations of wipes taken.



Figure 11: Lab 411- Soil Samples
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Figure 12: Lab 413- Alpha Scans of Floor and Beta Scans

of Floor and Walls
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3.

~100% of the Floor and Walls (below 2m) and 10% of walls (above 2m) were scanned for Beta.
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Figure 13:

Lab 413 - Locations and Results of Fixed Beta

Measurements and Locations of Removable Contamination Wipes
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Notes:
1. Survey results are provided in Table 5.
2. The values are dpm/100 cm? and indicate the approximate locations of the measurements taken.
3. One minute fixed Beta readings were taken.

4, The Numbers circled are the approximate locations of wipes taken.



Paint Sample Locations
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Survey results are provided in Table 5.
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Figure 14: Lab 413 - Exposure Rate Measurements and
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The values are pR/hr and indicate the approximate locations of the Exposure Rate Measurements
taken ~1m above floor surface.

The diamonds indicate the approximate paint sample locations. <>

One minute fixed Beta measurements (dpm/100 cm?) taken at each paint sample location are

efor i moval .
after paint removal
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Survey results are provided in Table 5.

Scan results shown in cross hatched areas. Results are in cpm.

Numbers circled are the approximate locations of wipes taken.
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Figure 18: Lab 415 - Locations and Results of Fixed Beta

Measurements and Locations of Removable Contamination Wipes
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Notes:
1. Survey resuits are provided in Table 5.
2. The values are dpm/100 cm? and indicate the approximate locations of the measurements taken.
3. One minute fixed Beta readings were taken.
4, The Numbers circled are the approximate locations of wipes taken.
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Figure 19: Lab 415 - Exposure Rate Measurements
and Paint Sample Locations

z z « z z
1 i £ %
1 2 3 4 5 .6 7 8
A OF |
<399 ; Cement
i _Block
C %,/.) 1 1 6: <2 <399
140%, : A <399
e EI
2 ,bop E
D fa 18 S E NA
<318 16 NA
; ; 04711/00
: c ; ; NA
oncrpte : : 10-18 uR/hr
E 14 Floor IR TI &
B e j Z‘
F 15 :
G 13 15 Ludlum 2221 B
; : 148436
: i ) 120477
3 i : 43-68
H 14 } 07/10/00
: : 26.27
I i 437 cpm
3 304 cpm
Drywall 13 ; 14 Cement 273 cpm
J %
K i ; < Surveys Conducted By: R.Stowell
5 @ JJ-Q<31 9 Date: 03/24-29/00
2 3
H Plaster
: | : ; :
i ; H : ; i1 meter|
Notes:

Survey results are provided in Table 5.

The values are pR/hr and indicate the approximate locations of the Exposure Rate Measurements
taken ~1m above floor surface.

The diamonds indicate the approximate paint sample locations. <>
One minute fixed Beta measurements (dpm/100 cm?)taken at each paint sample location are

befare paint removal .
after paint removal



Figure 20: Lab 415- Overhead Fixtures
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Notes

1. Survey results are provided in Table 5.

2. Scan results shown in cross haiched areas. Results are in cpm.
3. Numbers circled are the approximate locations of wipes taken.



Figure 21: Lab 415- Soil Samples
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2. Drain line removed and soil samples collected.
3. Values are pR/hr, xx=@1m .
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Survey results are provided in Table 5. Results are in cpm.
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Values in shaded (elevated) areas on the Floor are maximum Beta resulis.
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~100% of the Floor and Walls (below 2m) and 10% of walls (above 2m) were scanned for Beta.
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Survey results are provided in Table 5.

The values are dpm/100 cm?and indicate the approximate locations of the measurements taken.

One minute fixed Beta readings were taken. Values in shaded areas on the Floor are maximum Beta result for that area,

The Numbers circled are the approximate locations of wipes taken.
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Survey results are provided in Table 5.

The values are pR/hr and indicate the approximate locations of the Exposure Rate taken ~1m above floor surface.

The diamonds indicate the approximate paint sample Iocations.@

One minute fixed Beta measurements (dpm/100 cm? ) taken at each paint sample location are _before paint removal .
after paint removal
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Soil sample results are provided in Table 6.
Shaded circles are approximate soil sample locations.
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APPENDIX A

GENERAL ATOMICS’ SURVEY PLAN

FOR THE “GROUP 13" LABS OF BUILDING 2

Note:

The Survey Plan provided in this Appendix was originally written to cover Labs 218, 401, 403,
405, 407, 411, 413, 415, 619/621 and the associated mezzanines above Labs 409, 411/413 and
619/621.

It was later decided to separate these labs into 2 Groups, “Group 12" which consists of Labs 401,
403, 405 and 407 and “Group 13" which consists of Labs 218, 411, 415, and 619/621. Lab 415
was originally classified as an “unaffected area” but was reclassified as an “affected area” after
contamination was found; “affected area” surveys were performed in this lab as well as the other
“Group 13" labs (except the mezzanines).



’t’ CENERAL ATOMICS
INTERNAL CORRESPONDENCE,

d
From: Laura Gonzales, 9 In Reply
j Refer To: LQG:2000:19

To: Distribution Date: March 8, 2000
Subject: Issuance of the Final Survey Plan for the “Group 12" Laboratories in Building 2

Attached is a copy of the Final Survey Plan for the “Group 12" Laboratories in Building 2.
Please review the plan carefully. If you have any questions about implementing the plan, please
talk to Paul Maschka or me. The “Group 12" labs is the most important project onsite other than
the Hot Cell.

The responsibilities for performing these surveys are assigned as follows:
1. Dick Stowell -- Responsible for coordinating all surveys to be performed.

2. Dick Stowell -- Responsible for collecting each survey performed at the end of each work
day from each technician assigned to the project.

3. Joe Sullivan -- Responsible for auditing the data the next morning to ensure that the
following information has been documented. In cases where the information was not
recorded properly, he will be responsible for getting the information recorded in a timely
manner (within ~1-2 days from the day the survey was performed).

Every survey conducted must be documented on a daily basis on a drawing
showing the approximate locations surveyed . Include the results (including
units), the technician”s name and 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.

4. Dick Stowell -- Responsible for providing a detailed weekly report to Laura Gonzales
and Paul Maschka. The report is due by Monday at noon every week. Please include
what surveys have were completed the past week, the % completion for each survey and
what is still needed.

5. Barbara Hunter -- Responsible for preparing the tables for the final report by
summarizing the data from the surveys performed.

6. Stephen Finchum -- Responsible for doing the drawings needed for the surveyors and
the drawing for the final report.



7. Dick Stowell - Responsible for auditing the data collected to ensure that thev Survey Plan
is being properly implemented.

8. Paul Maschka - Responsible for writing the Final Report.

Distribution: K. Asmussen HP Surveyors:
A. Lewis B. Hunter J. Sullivan
P. Maschka R. Stowell C. Stanley
B. LaBonte M. Dupray

R. Dalry (w/o attachment)
R. Noren (w/o attachment)
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FINAL SURVEY PLAN FOR “GROUP 12" LABS IN BUILDING 2

Prepared by: 340*% Q) /3'0” Eﬂl-‘?/!_) Date: w()

Laura Q. Gonzales

Background

The Building 2 labs consist of a total of 142 laboratories. Of these, 132 labs have been released to
unrestricted use in Groups 1-11. The Group 12 labs consist of Labs 218, 401, 403, 405, 407, 411, 413,
415, the mezzanine above labs 409, 411/413, and 415, and labs 619/621 and the mezzanine above
labs 619/621. This Final Survey Plan covers the survey to be conducted in each of these

laboratories.

Survey Objectives and Responsibility

The purpose of performing a final survey is to demonstrate that the radiological conditions in each
laboratory 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 be performed by GA’s Health Physics group.

History of Use with Radioactive Materials
GA’s Work Authorization logs were researched in order to review the previous activities conducted

in each lab and to identify the radionuclides of concern. Three of the six labs (labs 216, 325 and

615) had no history of use involving radioactive materials. The following is a brief summary of the
activities involving radioactive materials performed in each lab and the classification of each lab

based on its history.

e

218 No history of use of radioactive materials.

401,403 and | Projects Performed: Radiochemistry Laboratories from 1974 through 1989.
405 Uranium, thorium, and depleted uranium were authorized to be used in these labs.
Chemical and Spectro-Graphic analysis was performed on various types of nuclear fuels

The labs were also used in the to manufacture thermionics fuel for the DOE in the
1980's. The fuel used ~20% enriched uranium.
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407 Projects Performed: Fuel samples containing uranium and thorium were used as well
as fission and activation products. Dissolution and radiochemistry performed on
samples. Performed chemical and instrument analysis. From 1974 through 1982,
Uranium, thorium, natural and depleted uranium as well as mixed fission and mixed
activation were authorized to be used in these labs primarily for Chemical and Spectro-
Graphic analysis was performed on various types of nuclear fuels. The lab was also
used in the to manufacture thermionics fuel for the DOE in the 1980's. The fuel used
~20% enriched uranium.

409 Projects Performed: Radiochemistry lab beginning in 1971. Small quantities of Sr-89
were handled in this lab. Src2 in graphite. Measured the degree of in reactor oxidation
using the vacuum fusion apparatus. In 1974, an X-ray florescent X-ray unit within an
enclosed system. From 1974 through 1982, Uranium, thorium, natural and depleted
uranium as well as mixed fission and mixed activation were authorized to be used in
these labs primarily for Chemical and Spectro-Graphic analysis was performed on
various types of nuclear fuels. The lab was also used in the to manufacture thermionics
fuel for the DOE in the 1980's. The fuel used ~20% enriched uranium. -

411 and Projects Performed: From 1974 through 1982, Uranium, thorium, natural and

413 depleted uranium as well as mixed fission and mixed activation were authorized to be
used in these labs for Chemical and Spectro-Graphic analysis was performed on
various types of nuclear fuels. The lab were also used in the to manufacture
thermionics fuel for the DOE in the 1980's. The fuel used ~20% enriched uranium.
Reported a spill (date unknown) of Cs-134 (Half life: 2.0648 Y) and Sr-89 (Half life:
50.53 D) carelessly spilled. Precautions should be taken (survey w1se) of other
probability of Isotopic spills.

415and 415 | No history use of radioactive materials.
Mezzanine

619/621 and | No history use of radioactive materials.
Mezzanine

Survey Plan for Tile and Linoleum on floors of the Group 12 Labs
A survey plan for the tile and linoleum cover over the concrete floors of the Group 12 labs was

prepared and implemented. Radioactive contamination was found in five (5) of the labs; these
labs are 218, 401, 407, 413, 415 and 619/621. The following action has been taken_:

1. The floor tile in lab 218 was removed and will be disposed of as radioactive waste.
2. The radioactively contaminated portions of tile and/or linoleum from the other labs has
been removed and will be disposed of as radioactive waste. The rest of the tile will be

disposed of appropriately.

3. Samples of the tile were collected in each of the 5 contaminated labs in order to try and
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determine the radioactive contaminant(s) present in each lab for gamma spec analysis. In
labs 407, 413 and 619/621, the contaminant was found to be Cs-137. In labs 218 and
415, the contaminant could not be identified. Both of these labs had no history of use
involving radioactive material by GA. Lab 218 was recently used by a tenant who did
use radioactive mals; GA believes the contaminant is C-14 (a low energy pure beta
emitter). Inlab 415, only a small area of the tile was found to have elevated beta/gamma
levels but the levels were so low that even the gamma spec results did not identify the
contamination. The survey did not identify the show any alpha contamination; therefore,
the beta/gamma limits will be applied to this lab also.

Classification

Because of the history of use and the results of the tile/linoleum surveys, the following labs are
classified as “Suspect Affected Areas”: Labs 218, 401, 403, 405, 407,411, 413 and 619/621 for
purposes of this Final Survey, i.e., all 10 labs except lab 415.

The following areas are classified as “Unaffected Areas™: Lab 415 and the mezzanine above labs
409, 411/413, and 415, and the mezzanine above labs 619/621

Release Limits
The primary contaminants of concern for these labs are Cs-137 (beta/gamma emitter). The limit
for C-14 is at least as high as the Cs-137 limit. Uranium also has the same limits as follows:

Uranium
5000 dpm «/100cm?, averaged over a 1 m? area
15,000 dpm &/100cm?, maximum in a 100 cm? area if the average over 1 m? is met.
1000 dpm «/100cm?, removable activity

Beta/Gamma Emitters
5000 dpm /100cm?, averaged over a 1 m? area
15,000 dpm/100cm?, maximum in a 100 cm? area if the average over 1 m? is met.
1000 dpm /100cm?, removable activity

Alert L evels
Notify Health Physics management if any of the following alert levels are exceeded.

Smears
If any smear is >75% of the release level (750 dpm/100cm?), increase the number of smears to

define the area of contamination and mark the area.

Alpha Alert Ievels
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.
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> 100 cpm alpha using the large area (434 cm?) probe
> 60 cpm using a hand-held alpha probe (50 cm?) - (~ 1500 dpm/100cm?)

Beta Alert I evels

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.

> ~300 cpm beta above background using the large area (434 cm®) probe
> ~200 cpm above background using the 100 cm® probe
> ~100 cpm above background using a portable GM detector.

Documentation

Every survey conducted must be documented on a daily basis on a drawing showing the
approximate locations surveyed . Include the results (including units), the technician”s name and
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.



Radiological Final Surveys for the “Group 12'" labs in Building 2
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F—m _—-—T—_—F
218 401 403 405 407 411 413 415 Mezzanine 619/621 Mezzanine
above 409, above
~300f2 | ~250 12 | ~408 f* | ~336 f© | ~3121Mt* | ~456ft> | ~336f6¢2 | ~336fcz | 411/413,415 | 67562 |  619/621
. ~882 ft2 ~464 ft*
Type of
Survey | Suspect | Suspect | Suspect | Suspect | Suspect | Suspect | Suspect | Unaffected | Unaffected | Suspect | Unaffected
Affected | Affected | Affected | Affected | Affected | Affected | Affected | Area Area Affected | Area
Area Area Area Area Area Area Area Area
Gridding Yes Yes Yes Yes Yes Yes Yes No No Yes No
Floor « scan 10% 100% 100% 100% 100% 100% 100% 10% 10% 100% 10%
Floor B scan 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Walls Bottom 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
2m P scan
Walls above 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10%
2m [ scan
No. of Fixed 16 16 16 16 16 16 16 16 22 20 16
Measurements lmin.§ | Imin.p { 1min.p | Iminp | lminp | Imin. f | 1min. p | Imin Imin, p | Ilmin. | 1min P
No. Of Paint 1 per 1 per 1 per 1 per 1 per 1 per 1 per 1 per wall 1 per wall 1 per 1 per wall
Samples wall wall wall wall wall wall wall wall
Take a 1 minute fixed Beta measurement before and & after paint removal.
16 16 16 16 16 16 16 16 22 20 16
No. Smears 8- floor | 8-floor | 8-floor 8- floor 8- floor | 8-floor | 8- floor 8- floor 11-floor 10-floor 8- floor
8-walls | 8-walls | 8-walls | 8-walls 8-walls | 8-walls | 8-walls 8- walls 11-wall 10-wall 8- walls
No. Of MicroR Every Every Every Every Every Every Every Every Every Every Every
Readings 2m Zm 2m 2m 2m 2m 2m 2m 2m 2m 2m
Overhead 10 10 10 10 10 10 10 10 smears | 10 smears 10 10 smears
Fixtures smears smears smears | smears & | smears & | smears smears | & scan 25% | & scan 25% | smears & scan 50%
Smears & & scan & scan & scan | scan25% | scan 50 & scan &scan | of fixtures | of fixtures | & scan of fixtures
Scans of flat 25%of | 25%of | 25% of of % of 25%of | 50% of 25% of
surfaces fixtures fixtures fixtures fixtures fixtures fixtures fixtures fixtures
Floor Drains direct readings (alpha and beta) and smears on each floor drain found. In addition, collect sludge sample when applicable

_TL__—____*_—_—____—____[
T ————t e ——— e o e OO SO IDURE T G2GT0n, Covlect Stuage sampie whaen gppiicaols |




APPENDIX B

GENERAL ATOMICS’ INTERNAL CONFIRMATORY SURVEY

FOR THE “GROUP 13" LABS OF BUILDING 2



Appendix B: GA Internal Confirmatory Survey of the Group 13 Laboratories

Confirmatory Survey Plan

Objective ,
The objective of this survey is to provide additional assurance that the Final Survey conducted in the

“Group 13" labs of Building 2 was effective in demonstrating that the radiological conditions meet the
criteria for unrestricted use. The “Group 13" labs consist of labs 218, 411, 413, 415, the mezzanines
above labs 409, 411/413, 415, and labs 619/621 and the mezzanines above labs 619/621.

Responsibility

Joe Sullivan and William Schuck will perform the survey.

Beta Scans

1. Scan ~50% of all floors using a 434 cm? beta gas flow proportional counter.

2. Spot check the wall along the floor and in and around areas that were decontaminated.
3. Check all areas that measure above alert levels with a GM detector.

Alpha Scans
1. Scan ~ 25% of all floors using a 434 cm? alpha gas flow proportional counter.

2. Check all areas that measure above alert levels with a hand-held alpha counter.

Direct Measurements

Use the 100 cm? beta counter and a hand-held alpha counter (50 cm?), take 4 measurements with each
instrument on the floor in each lab. Beta readings must all be 2 minute readings and alpha readings 1
minute.

Removable Contamination Smears
Collect 6 smears in each lab in random locations on the floors and walls.

Exposure Rate Measurements using the microR meter
Scan ~25% of the floor surface (~6" above the floor) in each lab.

Take 2 measurements in each lab at 1m above the surface.

Alert Levels

434 cm? beta detector >300 cpm above background

434 cm? alpha detector >100 cpm above background

100 cm? beta detector >200 cpm above background

50 cm? alpha detector > 60 cpm above background

15 cm? GM detector >100 cpm above background

MicroR meter > 25 uR/hr on the surface and 20 pR/hr at 1m from the surface.

Special Surveys
Lab 218 (No floor drain)

Scan 100% of all decontaminated areas and about 1 m around each contaminated area.



Lab 411
Collect a soil sample from the middle of the room (beginning of the excavated area).

Lab 413 (Cs-137 contamination)

Collect a soil sample from the middle of the room (beginning of the excavated area).

Lab 415
(D Conduct 100% alpha scan on all of the lower walls (<2 m). [Note: Alpha contamination was
detected on the east wall; this wall was decontaminated].

) Conduct a 10% alpha scan on the upper walls > 2m).

3 Collect a sample on the wall where the highest reading was located and have it gamma scanned
to determine contaminant(s).

“4) Conduct a surface microR survey of the drain line (scan both the sides and the bottom of the
trenches).

5) Collect 1 soil sample at the middle of the room (beginning of the excavation in each room).
Gamma spec the soil sample.

Lab 619/621
)] Use a geiger counter and scan 100% of each grids E5 and E6.

) Collect a soil sample in excavated area (~grid E6).

Documentation

Every survey conducted must be documented on a daily basis on a drawing showing the approximate
locations surveyed. Include the results (including units), the technician’s signature, date, instrument(s)
used (including model and serial number of both the ratemeter and the detector), calibration due date,
% efficiency, background readings (if applicable) and any other applicable information.

Confirmatory Survey Results

Summary
During GA’s Internal Confirmatory Survey, elevated radiation measurements were detected on four

(4) areas of the floor in Lab 415. These areas were decontaminated and subsequent surveys showed
radiation levels at or near background levels. There were no other elevated areas found in any of the
other “Group 13" labs.

In Labs 218, 411, and 413 additional paint samples and surveys were taken from the area where
elevated (but below the release criteria) paint sample results had been obtained during the Final
Survey. The results of these samples and fixed measurements taken before and after removal of the
paint showed levels well below the release criteria.
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All other results taken during the confirmatory survey were well below the appropriate release criteria
including paint samples, exposure rate measurements and soil sample results. Note: Confirmatory
surveys were not performed in the mezzanines of these labs since these mezzanines were
unaffected and no contamination was detected during the final survey.

Instruments Used
Each figure provides information on the instruments used during the radiological survey documented

on that figure. The figures typically include: (1) the instrument, the model and serial numbers, (2)
the detector type (if applicable), size and serial number, (3) calibration due dates and efficiencies and
(4) typical background count rates. All instruments used were calibrated semiannually and after
repair except for exposure rate meters which were calibrated quarterly.

Scanning - The results of the alpha and beta scans are provided in Table 1B and in Figure CS-1
(for Lab 218), Figure CS-5 (for Lab 411), Figure CS-9 (for Lab 413), Figures CS-13 and CS-14
(for Lab 415), and Figure CS-17 (for Lab 619/621).

The scans showed elevated levels in Lab 415 (Figure CS-13) which was verified with fixed
measurements which indicated radiation levels above the release criteria in locations 1, 2, 3 and 4
as shown in Figure CS-13. Additional remediation was performed. Subsequent alpha and beta
scans showed levels at or near background levels (Figure CS-14).

Radiation levels in all the other “Group 13" labs were at or near background levels.

Fixed Measurements- As mentioned above, 4 small areas with remaining activity in Lab 415
were found during the internal confirmatory survey. Measurements indicated beta levels as high
as ~11,235 dpm/100 cm? (3000 cpm on the 100 cm? detector with ~26.3% efficiency) beta in
location 1 as shown in Figure CS-13 and ~1554 dpm/100 cm? (200 cpm on the 50 cm? detector
with ~21.58% efficiency) alpha in location 4 as shown in Figure CS-13.

The 4 areas were remediated; levels decreased to < 768 dpm/100 cm? alpha and < 433 dpm/100
cm? beta after decontamination.

Alpha and beta fixed measurements in all laboratories (a total of 48 measurements) were below
release criteria. The highest measurement was < 768 dpm/100 cm’ alpha and < 433 dpm/100
cm?’ beta.

Removable Contamination Levels - A total of 30 smears (100 cm?) were collected and counted
for gross alpha/gross beta radioactivity using a low-level alpha/beta counting system. All results
were < 10 dpm/100 cm? alpha and < 11 dpm/100 cm? beta (See Table 1B).

Exposure Rate Measurements - Exposure rate measurements were taken at 1 m from the surface
in each lab. Readings ranged from 13-16 uR/hr (see Table 1B); well below the release criteria.
In addition, exposure rate measurements were taken in exposed soil areas on the surface and at 1
m from the surface. These results are provided in Table 3B and in the respective figures for each
lab. All results are well below the release criteria.
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Paint Sample Results and Fixed Measurements Before and After Paint Removal

Table 2B provides the results of paint samples collected from the walls of Labs 218, 411 and
413. The paint samples were counted using a low-level alpha beta counting system. All alpha
results were < 10 dpm/100 cm®. The maximum gross beta activity found was 24 dpm/100 cm?
from a sample collected in Lab 218.

Fixed measurements were taken before and after the paint was removed. The levels before
removal of the paint sample were well below the release criteria. There was no increase in
radiation level after paint removal. All of the results were well below the release criteria.

Soil Sample Results

A soil sample was collected in the excavated area of each laboratory. The samples were
processed and counted by gamma spectroscopy. The results are provided in Table 2B. All the
results showed radionuclide concentrations at or near natural background levels.

Exposure rate measurements on the surface of the soil and at 1 m from the soil surface were also
obtained. These measurements were at normal background levels.

Conclusion

The confirmatory survey indicated four (4) small areas in Lab 415 where elevated readings
remained. GA decontaminated each of these 4 small areas and subsequent surveys showed
radiation levels below the release criteria

The results of the final and confirmatory surveys provided in this report, demonstrate that the labs,
designated as “Group 13", meet the NRC- and State- approved guidelines for release to unrestricted
use.
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B2 411-1 | Soil from lab ND ND 0.62 = 0.09 1.15 £ 0.29 1.77 1.45 = 0.56 0.13 £0.06 Below Release Criteria
411

B2 413 Soil grlo;n lab ND ND 0.70 = 0.09 1.17 = 0.32 1.87 1.03 = 0.60 0.13 = 0.07 Below Release Criteria

B2 415 Soil from lab ND ND 0.92 = 0.10 1.55 = 0.44 247 1.34 + 0.61 0.31 = 0.28 Below Release Criteria
415

B2 619 Soil from lab ND ND 1.27 = 0.11 1.73 = 0.46 3.0 1.69 = 0.63 0.18 *+ 0.07 Below Release Criteria
619
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Location On Soil Surface (uR/hr) At 1 m from the Surface (uR/hr)
B2 Lab4l1 18 14
B2 Lab 413 16 14
B2 Lab4l5 19 16
B2 Lab 619 _ 20 16




Figure CS-1: Lab 218 Aipha and Beta Scan of Floor and Walls
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Location:Group 13 Lab 218 Beta and Alpha Scan
Instrumentation(s) 2221 2221
Serial Number 86302 97287
Calibration Due 01/17/01 09/13/00
Efficiency 21.92 21.25
Background 1478-1765 0-20
Probe Number 086215 148926
Probe Size 434cm? 434cm?
Comments:Measurements in cpm. Beta Scanned 50% Alpha Scanned 25% of Floor
100% Beta and Alpha Scanned 1m Areg Around Decontaminated Area On Wall
Signature: £ ! e Schuck/Sullivan Date:07/25/00
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Figure CS-2: Lab 218 Location and results of Fixed Alpha and Beta Measurements
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Figure CS-3: Lab 218 Exposure Rate measurement

and Smear Location
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Efficiency nfa
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Figure CS-4: Lab 218 Paint Sample and

Wall Survey
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probe was taken before and after paint sample was collected. 2221 MDA=318dpm/100¢cm?
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Figure CS-5: Lab 411 Alpha and Beta Scans of Floor
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Location:Group 13 Lab 411 Beta and Alpha Scan
Instrumentation(s) 2221 2221
Serial Number 86302 97287
Calibration Due 01/17/01 09/13/00
Efficiency 21.92 21.25
Background 1478-1765 0-20
Probe Number 086215 148926
Probe Size 434¢cm?2 434cm?2

Comments: Measurements in cpm

Reviewed By:

Schuck/Sullivan Date:07/27/00

Date:
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Figure CS-6 Lab 411 Location and Results of Fixed
Alpha and Beta Measurements
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Location:Group 13 Lab 411 Direct 1 Minute Alpha and Beta Survey

Instrumentation(s) 2221 M-12
Serial Number 148436 91103
Calibration Due 07/10/00 10/12/00

Efficiency 26.27 21.58
Background 554 0-20 cpm
Probe Number 120477 092192
Probe Size 100cm? 50 cm?

Comments:Beta MDA= 443 dpm/100cm? Alpha MDA=768 dpm/100cm?
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Figure CS-7: Lab 411 Exposure Rate
Measurement and Smear Location
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Probe Number n/a
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Comments:
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Figure CS-8 Lab 411 Paint Sample, Wall
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Efficiency 20.26 21.58 26.27
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Probe Number 145967 73294 120477
Probe Size 15cm? 50cm? 100cm?
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2" above and below previous sample. Area 1' around previous sample

scanned for o, B,y.  All readings equal to or less than background. A 1 minute Scaler reading with 100cm?

probe was taken before and after paint sample was collected. 2221 MDA=318dpm/100cm?
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Figure CS-9: Lab 413 Alpha and Beta Scan of Floor
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Figure CS-10: Lab 413 Location and Results of

Fixed Alpha and Beta Measurements
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Instrumentation(s) 2221 M-12
Serial Number 148436 31103
Calibration Due 07/10/00 10/12/00
Efficiency 26.27 21.58
Background 554 0-20 cpm
Probe Number 120477 092192
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Figure CS-11: Lab 413 Exposure Rate, Smear Locations,

and Soil Sample Location
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Location:Group 13 Lab 413 Smear and Dose Rate Survey

Instrumentation(s) M-19
Serial Number 123930
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Efficiency nfa
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Probe Number n/a
Probe Size 1x1 Nal

Comments:

Signature: Q}WM
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Figure CS-12: Lab 413 Paint Samples and Wall Survey
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Serial Number 143349 73924 148436
Calibration Due 11/23/00 01/17/01 12/07/00
Efficiency 20.26 21.58 26.27
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Probe Number 145967 73294 120477
Probe Size 15¢cm? 50cm? 100cm?

Comments: 2 Paint samples taken. 2" above and below previous sample. Area 1* around previous sample

scanned for o, B,y.  All readings equal to or less than background. A 1 minute Scaler reading with 100cm?

probe was taken before and after paint sample was collected. 2221 MDA=318dpm/100cm?
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Figure CS-13: Lab 415 Alpha and Beta Scan of Floors and Walls and
Surveys of Floor with 100cm? Beta Probe and 50 ¢cm2 Alpha Probe
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Location:Group 13 Lab 415 Direct Alpha and Beta Scan Survey
Instrumentation(s) 2221 M-12 2221 2221
Serial Number 148436 91103 84734 97287
Calibration Due 07/10/00 10/12/00 01/25/01 09/13/00
Efficiency 26.27 21.58 22.33 21.25
Background 554 0-20 cpm | 1478-1765 | 0-20 cpm
Probe Number 120477 092192 147965 148926
Probe Size 100cm? 50 cm? 434cm? 434cm2

Comments: 100% Alpha survey of walls from 2m down. 10% Alpha survey of walls from 2m up.

100% Alpha and Beta Survey of Floor.

schuck Date:08/01/00
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Figure CS-14: Lab 415 Post Decon Surveys of Floor
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Location:Group 13 Lab 415 Post- Decon Alpha and Beta Scan Survey
Instrumentation(s) 222 M-12 2221 2221
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Background 554 0-20 cpm 1478-1765 | 0-20 cpm
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Figure CS-15: Lab 415 Location and Results of Fixed

Alpha and Beta Measurements
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Location:Group 13 Lab 415 Direct 1 Minute Alpha and Beta Survey
Instrumentation(s) 2221 M-12
Serial Number 148436 91103
Calibration Due 07/10/00 10/12/00
Efficiency 26.27 21.58
Background 554 0-20 cpm
Probe Number 120477 092192
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Comments:Beta MDA= 443 dpm/100cm? Alpha MDA=768 dpm/100cm?
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Figure CS-16: Lab 415 Exposure Rate Measurements,

Smear Locations, and Soil Sample Location
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Location:Group 13 Lab 415 Smear and Dose Rate Survey

Instrumentation(s) M-19
Serial Number 123930
Calibration Due 10/17/00

Efficiency n/a
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Probe Size 1x1 Nal
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Figure CS-17: Lab 619-621 Alpha and Beta Scans of Floor
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Location:Group 13 Lab 619/621 Direct Alpha and Beta Scan Survey
Instrumentation(s) 2221 2221 M-3
Serial Number 97287 86302 143349
Calibration Due 09/13/00 01117104 11/23/00
Efficiency 21.25 21.92 20.26
Background 0-20 1478-1765 80-120
Probe Number 148926 086215 n/a
Probe Size 434cm2 434cm? 15cm2
Comments:

50% Beta Survey of Floor. 25% Alpha Survey of Floor. 100% Scan of grids E-5,6 with GM instrument, no

evels greater than background detected.
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Figure CS-18: Lab 619-621Locations and Results of
Fixed Alpha and Beta Measurements
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Location:Group 13 Lab 411 Direct 1 Minute Alpha and Beta Survey

Instrumentation(s) 2221 M-12
Serial Number 148436 91103
Calibration Due 07/10/00 10/12/00

Efficiency 26.27 21.58
Background 554 0-20 cpm
Probe Number 120477 092192
Probe Size 100cm? 50 cm?

Comments:Beta MDA= 443 dpm/100cm? Alpha MDA=768 dpm/100cm?
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Figure CS-19: Lab 619/621 Exposure Rate Measurments,
Smear Locations, and Soil Sample Location
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Location:Group 13 Lab 411 Smear and Dose Rate Survey
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Serial Number 123930
Calibration Due 10/17/00

Efficiency n/a
Background 15-18uR
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