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acceptable for release to unrestricted use in accordance with NRC guidelines.
Additionally, the State of California released the building to unrestricted use
on May 14, 1987,

Decontamination of the portion of Building 9 referred to as the Hot Suite area
has been pursued in three stages. On anuary 30, 1989, GA submitted its report
on Stage 1. Stage 1 consisted of Rooms 34, 35, 38, sJ, 47A, 48, 4%A, 50, a
hallway area east and south of room 47A, and a hallway area east of room 38.
ORAU conducted the confirmatory survey for the Stage 1 area during March 14-23,
1989. ORAU found that final measurements indicated that all radiological
conditions satisfied the established guidelines. By letter dated August 18,
1989, Region V informed GA of the ORAU findings. The ORAU final survey report
dated July 1989 was designated NRC Inspection Report No. 70-734/89-02. By
nemorandum dated August 22, 1989, Region V recommendez that this area be released
for unrestricted use.

By letter dated August 31, 1989, GA submitted its report on Stege 2 of the Hot
Suite Area. Stage 2 consisted of Rooms 40, 41, 42, 43, aud 47. ORAU conducted
a ~onfirmatory survey of the Stage 2 area during October 9-12, 1989. ORAU's
fine’ report was issued January 1990. ORAU's findings shcw that the area meets
the guidelines established for release to unrestricted use. By letter dated
February 16, 1990, Region V informed GA of the ORAU findings. The ¢ W final
survey report was desigrated NRC Inspection Report No. 70-734/90-01. By
memorandum dated February 16, 1990, Region V recommended that these facilities
be released for unrestricted use.

Stage 3 of the Hot Suite area consists of Room 49, GA has not completed
decontamination of this area.

Based on a review of the GA, Region V, and ORAU reports, the staff recommends
that Building 9, except Room 49, be released for unre-*ricted use and be removed
from GA's license as an authorized place of use.

Building 2

GA submitted to Region V a report dated November 18, 1987, requesting a
confirmatory survey of several laboratories within Section B of the Science
Laboratories Building (Building 2). On January 19, 1988, CA submitted a report
on additional laboratories in Sections A, B, and C. {(These labs were first
requested to be included in the confirmatory survey by telecon December 10,
1987.) Section A Laboratories were rooms 641 and 643 and the mezzanines.
Section B Laboratories consisted of Rooms 102, 104, 107, 109, 111, 113, 115,
117, 119, 122, 128, 130, 132, 134, 137, .39, 141, 143, 145, 147, 149, 151, and
154, Rooms 115, 117, 119, and 122 contain mezzanines. Section C consisted of
two areas within the service corridor where GA had removed a contaminated flcor
drain, concrete, and soil from the service area behind Room 331 and Room 359/361.
These labs and rooms have been designated as Group 1. Region V condicted the
contirmator, survey for these areas on December 14-16, 1987. The Sta‘e of
California als» performed a confirmatory survey. Region V Jocumented their
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findings i Inspection Report No. 70-734/87-15 which was forwarded to GA

by letter dated February 26, 1388. The Region concluded that the areas had been
satisfacturily decontaminated and were acceptable for release to unrestrictec
use in accordance with NRC guidelines.

GA submitted to Region V a report dated May 10, 1988, requesting a confirratory
survey of the Group 2 areas in Building 2. Group & consisted of Moms 228, 230,
232, and 236 of Section B and Rooms 311, 319, 331/333, 419/42]1 and 435/437 of
Section C and the mezzanines above labs 331, 333, 419, 435, and 437. The
mezzarine above lab 417 was surveyed and found to meet the criteria, however,
since the lower lab may still contain some contamination, the mezzanine wi ~ not
be celeted from the license. While performing a land survey on June 20-29,
1988, CLAU performed the confirmatory survey for Group 2. The survey identified
several small areas of residual contamination which were remec ated -v GA and
then resurveyed by ORAU. A1l final survey results were below the guidelines
established for release for unrestricted use. The ORAU fina)l survey was issued
in November 1988,

By letter dated December 21, 1988, GA requested the release of 15 laboratories
and 9 mezzanines within Building 2. These areas were designated as Group 3.
Group 3 included Rooms 234, 321, 323, 327, 343, 345, 347, 425, 427, 429, 431,
433, 647, 649, and 651 and their mezzanines and the mezzanines above labs 325,
335, 337, 339, 341, 349, ol%, 617, and 645. Labs 325, 335, 337, 339, 341, 349,
615, 617, and 645 do not contain radioactive material. By fac.imile dated
February 28, 1989, GA added to Group 3, Rooms 302, 315, and Rooms 1 and 2 in
Laboratory 309 and presented preliminary findings. By letter dated October 17,
1989, GA submitted the final report (dated September 22, 1989) for these added
areas. 0On March 12-14, 1989, ORAU conducted the confirmatory survey for Group
3. ORAU's final report was published July 1989. ORAU results indicate that
the areas now meet the guidelines for release for unrestricted use. By letter
dated August 18, 1989, Region V informed GA of the survey results. The ORAU
report was designated as NRC Inspection Report No. 70-734/89-02. By memorandum
dated August 22, 1989, Region V recommended that these areas be released for
unrestricted use.

By letter dated September 13, 1989, GA submitted a request for a confirmatory
survey for the Group 4 laboratories of Building 2. Group 4 consisted of labs
317, 335/357, 359/361, 554/556/558/560, and 562/564 and mezzanines above 317,
359, and 361. ORAU conducted a confirmatory survey October 9-12, 1989. The

final report was issued January 1990. ORAU concludes that the area meets the
established criteria and can be released ror unrestricted use. By memorandum
dated February 16, 1990, Region V recommended that these labs be released for
unrestricted use.

One concern on releasin. these labs was the possibility of cross contamination
from normal building ventilation flows. However, Lhe ventilation system
utilizes single pass air; recycle air is not used. Each room exhausts
separately to the environment. Cross contamination should not be a problem.
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ATTACHMENTS
Criteria

Guidelines for Decontamination of Facilities and Equipment Prior to Release
for Unrestricted Use or Termination of Licenses for Byproduct, Source, or
Special Nuclear Material.

GA Correspondence

July 28, 1987
November 18, 1987
January 19, 1988
May 10, 1988
December 21, 1988
January 30, 1989
February 28, 1989
August 31, 1989
September 13, 1989
October 17, 1989
November 17, 1989

ORAU Reports

November 1988
July 1989
January 1990

NRC Correspondence

October 1, 1987
February 26, 1988
August 18, 1989
August 22, 1989
February 16, 1990
February 16, 1990

Inspection Report No. 70-734/87-11
Inspection Report No. 70-734/87-15
Inspection Report No. 70-734/89-02
Memo GYuhas to LRouse

Inspection Report No. 70-734/90-01
Memo GYuhas to GSjoblom
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The instryctions in this guide, in conjunction with Table 1, specify the
radionuc)ides and radiation expesure rate 1imits which should be used in
Jecontamination and survey of surfaces or premises and equipment prior to
abandonment or release for unrestricted use. The limits in Table 1 do not
apply to premises, equipment, or scrap containing induced radioactivity for
which the radiological considerations pertinent to their use may be different,
The release of such facilities or items from requlatary control is considered
on a case-dy-case basis,

e The licensee chall make a reasonable effort to eliminate residyal
contamination,

~>

Radioactivity on equipment or surfaces shall not be covered by pain®,
plating, or other covering material unless contamination levels, as
determined by a survey and documented, are below the Timits specified

in Table 1 prior to the application of the covering., A reasonable effort
must be made to minimize the contamination prior to use of any covering.

3. The radioactivity on the interior surfaces of pipes, drain lines, or
ductwork shall be determired by meking measurements at all traps, and
other appropriate access points, provided that contamination at these
locations is 1ikely to be representative of contamination on the interior
of the pipes, drain l1ines, or ductwork, Surfaces of premises, equipment,
or scrap which are likely to be contaminated but are of such size.
construction, or locatfon as to make the surface inaccessible for purposes
of measurement shall be presumed to be contaminated in excess of the limits,

4. Upon request, the Commission may authorize a licensee to relinquish
possession or control of premises, equipment, or scrap having surfaces
contaminated witk materials in excess of tne limits specified., This may
include, but would not be limited to, special circumstances such as razing
of buildings, transfer of premises to another organization continuing work
with radicactive materials, or conversion of facilities to a long-term
storage or standby status. Such requests must:

a. Provide detailcd, specific information describing the premises,
equipment or scrap, radioactive contaminants, and the nature, sxtent,
and degree of residual surface contamination.

b, Provide a detailed health and safety analysis which reflects that the
residual amounts of materials on surface areas, together with other
considerations such as prospective use of the premises, equipment, or
scrap, are unlikely to result in an unrecsonable risk to the health and
safety of the public.



Prior to release of premiscs for unrestricted use, the lizensee shall

make a comprehensive radiation survey which establiches that contamination
is within the 1imits specified in Table 1. A copy of the survey report
shall be filed with the Division of Industrial and Medical Nuclear Safety,
U, S. Nuclear Regulatory Commission, Washington, DC 20555, and also the
Administrator of the NRC Regional Office having jurisdiction, The report
chould be filed at least 30 days prior to the planred date of abandorment.
The survey report shall:

a. Identify the premises,

b. Show that reascnable effort has been made to eliminate residua)
contamination,

¢. Describe the scope of the survey and general procedures followed,

d. State the findings of the survey in units specified in the
fnstruction.

Followirg review of the report, the NRC will consider visiting the
facilities to confirm the survey.



TABLE 1}
ACCEPTABLE SURFACE CONTAMINATION LEVELS

MAXIMuMb @ f KEMOVABLED © f

NUCL 1DE 52 AVERAGED € f
J-nat, U-235, U-238, and 2
3ssociated decay products 5,000 dpm o/100 cm 15,000 dpm «/100 oml 1,000 dpm /100 co?

fransuranics, Ra-226, Ra-228,
1h-230, Th-228, Pa-231, 100 dpm/ 100 cm? 300 dpm/100 cml 20 dpm/100 cm?

A-227, 1-125, 1-129

Th-nat, Th-232, Sr-90,
1a-223, Ra-224, U-232, 1-126, 1060 dpa/ 100 al 3000 dpm/100 cm? 200 ¢dpm/100 ol

i-131, 1-133

Jeta-garwa emitters (nuvclides

«ith decay wodes other than

ilpha emission or spontaneous 5000 dpm gy/100 o’ 15,000 dpm /100 cml 1000 dpm ay/100 cm?
fission) except Sr-90 and

ythers noted above.

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

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

“Measurements of average conta~ ant should not be averaged over more than 1 square meter. For objects of less surface area, the average
should be derived for each sucn object. i

Ihe maximum contamination level applies to an area of not more than 100 cm? .

Ihe amount of removable radioactive material per 100 cm? of surtace area should be determined by wiping that arsa with dry filter or soft
absorbent paper, applying moderate pressure, and assessing the amount of radicactive material on the wipe with an appropriate instrument of
known efficiency. When removable centamination on objects of less surface area is determined, the pertinent levels should be reduced

propertionally and the entire surface should be wiped.

Ihe average and maximum radiation levels associated with surface contamination resuliting from beta-gamma emitters should not exceed
0.2 mrad/hr at | cm and 1.0 mrad/hr at 1 cm, respectively, measured through not more than 7 milligrams per square centimeter of

total absorper.
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GA Technologies Inc,

PO BOX 858600

SAN DIEGO. TALIFORMIA 92138

619 455.20M0
July 28, 1987
CAL~1095

Mr. Ben Kapel

Health Physicist

Radiocactive Material Licensing

Radiclogic Health Branch

Department of Health Services

714/744 P Street Y
Sacramento, CA 958la

Subject: Radioactive Materials License No. 0145-80; Final Sucvey
Report on the Decontamination of GA Technologies'
Experimental Building

References:

1. Asmussen, Keith E., letter CAL~1049 to Mr. Ber Kapel, "Deconcaini-
nation of GA Technologies' Experimental Building,™ dated March 27, .
1987.

Rapel, Ben R., letter to Reith E. Asmusse. dated May 14, 1987,
~ocket #033087-014S5, containing Amendment #86 to GA's Radicactive
Material License Number 0145-80.

Dear Mr., Rapel:

GA Technologies Inc. (GA) has recently completed its efforts to
decontaminate its Experimental Building (Bldg. 9) and requests your
department to conduct an independent survey to confirm that the
building meets the criteria for release to unrestricted use. These
Criteria are the Department of Health Service's guidelines for
decontamination of facilities and equipment (i.e., DECON~1) and the
NRC-approved criteria for the release of soil as are described in
Reference 1. The criteria for release of soil were approved by the
Department of Health Services on May 14, 1987 (Reference 2).

To assist you in plaming for the confimmatory survey and the
subsequent release of the facility for unrestricted use, the following
is provided in the enclosed report: 1) a summary of the initial
contamination levels, by re.donuclide, found prior to our
decontamination efforts; and 2) results of surveys conducted after :the
affected portions of the facility were decontaminated.

getting this building released as expeditiously as possible. Due to

Iwmndlikemaqamtocallymra:t«.:imtounutqencym .
the extensive decontamination efforts we have made in order tg assure

10955 JOMN JA¥ ° OPXING DR SAN CIEGO. CAUFDRAMIA 32121
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that the building meets the target critesia for release, several
projects (sane GA, same nonr~GA) currently in progress in the building
have experienced significant interferance, wnterruptions, and delays.
They will continue to be inconvenienced and, in some cases, denied the
use of their leased spuce until we obtain your approval to refurbish,
and the building is released to unrestricted use. Furthermore, this
effort is supported in rart by ths Department of Energy, which is
concerned 2bout an expeaitious comg:letion,

Thank you for your cooperation and responsiveness airing our telepnone
conversations regarding the scheduling of the confirmatery survey. If
you should have any questions regarding our request or the enclosed
report, please contact me at (619) 455-2823 or Laura Quintana at (619)
455-27%58.

By copy of this letter and report, we are also informing NRC Regian V
of the status of our efforts.

Very truly vours,

Keith E. Asmussen, Manacer

Licensing, Safety and
Nuclear Campliance

REA/mK

nclosures: Decontamination of the Experimental Building for
Release to Unrestricted Use - Final Report (2 copies)

cc: Mr. James Montgamery, U.S. NRC, Region V



DECONTAMINATION OF THE EXPERIMENTAL BUILZING

FOR RELEASE TO UNRESTRICTED UZE

FINAL REPORT

JULY 28, 1987
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INTRODUCTION

In Octobof 1986, GA Technologies Inc, (GA) initiated decontamination
7f the Experimental Building. GA has no plens for conducting any
future activities involving radioactive materials in the
"Experimental Building," or "E Building."™ (The E Building is also
known as "Building 9" under the cirrent building identification
system.) Accordingly, GA has decontaminated the building for
release to unrestricted use. The major contaminant found was
thorium. The other observed contamina: was depleted uranium. This
is consistent with past use of the building. Only about 10% of the

building required decontamination.

GA has decontaminated equipment and facilities conscistent with the
guidelines incorporeted into our Radioactive Materials License No.
0145-80, item 137 ), These guidelines, "DHS Criteria for Release of

Facilities and Equipment to Unrestricted Use," are also known as
"DECON-1,"

In the process of decontaminating the F Building, concrete was
removed in localized areas to the point of expos. g the underlying
80il. In those cases where the exposed soil was contaminated, soil
wes removed until the residual met the criteria approved by the U,
S. Nuclear Regulatory Commission (NRC) and endorsed by the
Department of Health Services for application at G/ s site. These
criteria for releasing soil to unrestricted use are sumsarized in
Tables 2 and 2 of Referance 1. Soil samples were taken in every
exposed location after clean-up in order to dewonstrate compliance
with the soil criteria. The vesults r~% the analyses of these
samples and the results of the final surveys are included in this

report to demonstrate compliance,

SITE DESCRIPTION

The location of the building with respect to other facilities on the

GA Site is shown in Figure 1. A layout of the building is shown in




Figure 2. The entire building, including second floors and
mezzanines is almost 60,000 ft2, however, only a portion (about
20,000 £ft2) of the building wes ever used for work involving
radiosctive material. Of this ares only about a 5400 ft2 and about
712 linear feet of concrete trenches required decontamination; this

represents less than 1C% of the entire building,
The building is currently being used for projects which do not
involve the use of radiocactive materials. A portion of the building

is being leesed to Ogden Env..onmental Services Inc,

HISTORICAL OVERVIEW OF PROCESSING ACTIVITIES

Until about 11 years ago, TRICA fuel fabrication operaticnes
inv.lving enriched uranium vere conducted in a portion of this
ouilding., Since then, there have been no activities in the building
involving quantities of enriched uranium in excess of that allowved
under our state license (i.e. 350 gm U~235), 1In fact, during the
past approximately 1] years, the quantity of U-255 in the E Building
has been limirtes ¢o 15 gm, except for one approximately four-month
period in 1983 when about 191 gm U-235 were processed in the

building.

HTGR fuel trectment methodology studies and demonstrations were
performed in the Experimental Building from about 1971 until 1985
under the Consolidated Fuel Reprocessing Program (CFRP) and
predecessor programs. In thi¢ extensive program, &ll phases of HTGR
fuel treatment were studied and/or demonstrated including: a) fuel
handling, storage, shipping and transportation, b) fuel crushing, c¢)
fuel burning, d) burner ash disasolution, e) dissolver product feed
adjustment, f) solvent extraction, and f) off-gas trestment. All
studies were performed "cold", i.e., no enriched or irradiated
nuclear fuei was used, The orly significant quantities of nuclear
materials used in the studiers were depleted uranium (U=238) and
natura. tusrium. Very small quantities (generally < 10 mCi) of

short-lived radioactive tracers, e.g., [=131 and Zr~95, wvere used



infrequently to gain process parf_ rmance information as necessary.
These short~lived :ionclides have not been used over the past
five (5) years.

There vere no sreae which were exclusively conteminated with U=-235,

Thorium and depleted uranius were the dominant contaminants in every

ares with only swell amounts of U~235 detected.

TARCET CRITERIA FOR UNRESTRICTED RELEASE

"“llovwing target criteria have been taken from Reference 1.
FACILITY AND EQUIPMENT

GA has decontaminated the building below the limits specified in

Table 1. Equipment which was above these limits was packaged and
disposed of as radioactive material. Table ! is taken from the

guideliner incorporated into our Radiocactive Material License No. '
0145-80, iter 13 (a). These guidelines, "DHS Criteria for Release

of Facilities and Equipment to Unrestricted Use," are also known as
"DECON=-1",

SOIL CRITERIA

The criteria ‘or soil decontamination is given in Tables 2 and 3.
These criteria have been previously approved by the NRC for use at
the GA site and vere approved by he Department of Health Services
in Reference 2. Table 3 provides soil concentrations in pCi/g which
if residing on the surface and inhaled would not lead to an exposure

exceeding the target criteria in Table 2,

Soil exposed after the removal of concrete in localized areas was

Analyzed by gemma spectroecopy to determine the radioactive

concentrations of the various isotopes. If the levels were above
the s0il criteria summarized in Table 3, soil wes removed until .
these levels were met.




PERSONNEL PROTECTION
Protective Clothing

During the removal and stockpiling of contaminated equipment,
concrete, soil and other items, all personnel were kept out of the
dust generated to every extent possible. Coveralls, gloves and shoe

covers and dust maskz were worn during the decontemination efforts,
Personnel ameonitoring

All personnel were assigned appropriate personnel monitoring
devices, although the c!’b.utc in the area was alm t always less
than 0.5 mR/hr.

Air Saapling

Air samples vere collected during all phases of the operations.
Results of these air samples show concentrations were close to

background levels.
Personnel Monitoring

All personnel involved in the de:ontamination effort surveyed
themselves prior to breaks, lunch bresk and before leaving the area
at the end of esch work day. Personnel were given thcrium lung
counts at the end of the project. The results of these lung counts
8 ved very low (if any) thorium lung burden.

RADIATION DETECTION EQUIPMENT

The following radiation detection equipment was used for the various

surveys and analysis of soil samples.



1o Beta/gamms counters .

@, Model TB{ 28 geiger counters manufactured by Technical
Asaociates wvere used to survey surfaces for beta/gamma
contaminntion, The instruments contain a pancake
geiger aueller (GM) detector which has & window
.wickness of less than 7 mg/cm?, The instrument has
three ranges covering from 0-50,000 counts per minute
(epm) .

b, Model 3 ratemeter with & model HP~210 tungstun shielded
pancake CM detector manufactured by Ludlum
Measurements, Inc. The instrument has three scales
covoriﬂf from 0-400,000 cpm.

3 Alpha counters
@, Mcdel 12 rate meters with Model 43~44 air propostional
alpha probes manufactured by Ludlum Measurements Inc.
were used to survey equipment and surfaces for alpha .

contamination. The instrucent has four ranges covering
from 0-500,000 counts per minute.

3 Gamma Detectors
@, The model 16 analyzer with a Nal scintillation detector
manufactured by Ludlum Measurements Inc., was used
primarily in the localized are.s where soil was reached
after the removal of concrete,
b, Camma& spectral analyr 3 on selected samples of concrete
and soil samples were done using a high purity

germanium detector manufactured by Canberra Industries,
Inc.

4, Wipe and Air Sample Analysis
Wipe and air samples collected throughout the facility
d.ring and after clean-up cperations were counted using
two (2, HModel 2404 low-level alpha beta gauna counting

systems manufactured by Canberra Industri:«, Inc.

All portible instruments are calibrated semi~annually using a




nominal 30 curie Cs~137 source. The alpha/betea systems and the
germanyum ~ .tector systems have been calibrated for the various
type o, samples., This celibration is checked on a daily or
veekly besis depending on usage.

The final survey results have been converted from cpm (counts
pet minute) for & particular detector to dpm/100cm? by
correcting the counts per minute observed by un appropriate
detector readings for background, detector efficiency and

geometric factors asssociated with the instrumentation.

l. Baikground
A "standard™ natural backgound was determined for each type

of detector and subtracted from the survey readings.

2. Efficiency
Portable beta/gamma "M) and alpha counters were calibrated
to determine their e:riciencies for the radionuclides
present in the E Building, GCemma scans of representative
sumples of contaminated concrete and soil samples from
various parts of the building showed that natural thorium

and depleted uranium were the predominant radionuclides.

In order to simulate the conditions on the concrete
surfacee, concrete blocks having an area of approximately
25 ¢m x 25 cm were each spiked with NBS tracable standard
liquid solutions of naturel thorium and depleted uranium to
the average allovable release levels listed in Table 1.
These average allovable levels are 1000 dpm/100 cm? for
thorium and 5000 dpm/100 cm? for depleted uranium, averaged
over a IM2 area. The mazimum allowable levels are 3000
dpm/100 cm? and 15,000 dpm/100 em?2 for thorium and depleted
uranium, respectively. Surface measurements of the blocks
were then taker with the instruments and the readings were
recorded. Percent efficiencies were obtained., The
readings were corrected for efficiency by multiplying by a

correction fac':r which varied for each instrument. These



factors are provided below for both thorium and depleted

uranium.

3. Geomatry Correction

The values listed in Table 1 are in dpm, 100 cm?, therefore,

@ correction factor vas applied to the va.ues to correct

The TBM-28 has a §
cm diemeter detectlor which messures a 19.6 cm?2 area. The

for the smaller ares of the detector.

reading is corrected by multipliying by S5.1.

detectors used for the surveys "see",

area of about 78.7 am?,

factor of 1.27,

The alpha

&t any given time,

which then requires & correction

Instrument data for Natural Thorium

Manufacturer
Detector Model ¢
ID ¢

Gross CFM Reading on
Standard Source

Background CPM
Net CPM

Percent
Efficiency

Efficiency
Correction Factor

Geometry
Correction Factnr

Conversion
Factor

TA
TBM 28
#9660

110

60

50

26.6%

x3.76

£3:1

x19.18

TA

TBM 28
#2759
100

60

40
21.3%
x4.69
3.1
x23.92

Ludlum
HP=-210
#91514

70

40

30

15.9%

x6.29

5.1

%£32.1

Ludlum
43=-44
46452

40

£.32

x18.87

21.27

x23.96

an

Ludlum
43=-44
46465

30

xlsd/

x31.,75



Instrument data for depleted uranium

Manufacturer TA TA Ludlum 3 Ludlum 12 Ludlum 12
Model ¢ TBM 28 TBM 238 RP-~210 43=44 43-44
ID ¢ #9660 $2759 #91514 246452 p46465
vross CPM Reading on 320 300 280 110 80
Standard Source

Backgiound CPM 60 60 70 0 0

Net CPM 260 240 210 110 80
Percent Efficiency 26,5 24,5 21.4 2.8 2.0
Efficiency Factor 23:77 x4,08 x4.67 x35.71 x50
Geometry 5.1 x5.1 2551 1,27 x1.27
Correction Factor

Conversion Factor 19.22 20,81 23.82 45,52 63.50

MEASUREMENT LIMITS FOR RELEASE

A gamma spectral analysis on & compogite sample of contaminated concrete
from various arees including the trenches showed an average of 60% thorium

and

402 depleted uranium.

Since there was & combination of thorium &nd depleted uranium in
the contaminated areas, & combination limit of these radionuclides
was used. In order to be conservative, a limit assuming 70%
thorium and 302 deple-ed uranium was used. Appiying this to .he
Table 1| limits and converting the values to cpm for the
instruments used gives the following limits for release to

unrestricted use.,

Average = (0.7)x(1000) + (0.3)x(5000) = 2200 dpm/100 :m2
Maximum = (0.7)=x(3000) + (0.3)x(15000)= 6600 dpm/100 cm?

Manufacturer TA TA Ludlum Ludlum Ludlum
Detector Model ¢ TBEM 28 TBM 28 HP=-210 Ll=44 43-44
ID ¢ #9660 #2759 #91514 46452 46465
Average Allowable 114 100 85 651 48

Net CPM

Maximum Allowable 343 304 254 186 137
Net CPM



ut 59,648 frc (see Figure
consists of about 19,648

econd floor mezzanine.

“ area was completely

ly a small area {(about
of about 5400 ft2 was

oncrete trenches.
[AL AND EQUIPMENT

was removed from the building and

}‘vaete or shipped to a facility

by Health Physics before remo
iowed any measureable betsa/gamma
td of ae radiocactive waste.
8§ detected, a label marked "¢
'L0r to being removed from
ne items were pieces of wi
ing 7500 cubic feet of radic
enerated, OCccasionally, an

disposed of as waste.

ll equipment

rmine the extent
.aminat .he radionuclides present, Samples
ete fre - £ or arrnras and trenches were

gamma scanned, Th samples showed both thorium and




depleted uranium and snme U~235, No other radionuclides vere detected.
A composite of these semples wes analyzed snd showed about 59,42
thorium, 39.4% depleted uranium and 0.8% of U=235. A beta/gauma survey
of the ares vas conducted on the floors and trenches of the main floor
and the second floor mezzanine, These survey results are shown in
Figure 3. An initial survey of the second and third floor areas is
shown in Figure 4, All values are provided in cpm (beta/gamma
contamination) using & Technicel Associates Model TBM~28 GM detector.
All areas requiring decontamination were cleaned until they were below

the release criteria.

DECONTAMINATION METHODS

Every resonable effort was made to eliminate residual contamination.
No covering vas applied to the contaminated surfaces of equipment or
structures such as paint, plating or other means. All underground
drainlines, pipes or duct work previously used for radiocactive work
vere completely removed.

Third Floor Mezzanine

The third mezzanine floor (about 600 ft?) which had been directly over
the solvent extraction area vas removed completely. The equipment and
metal platform were disposed of as radiosctive waste if any
contamination was detected. The only third floor area remaining is a

112 £t2 arees which did not require decontamination.

Second Floor Mezzanine

About 2000 of the 4000 ft? area of the second floor mezzanine required
cleaning. Some small sections of the metal decking were cut out with a
torch and new metal decking installed when the metal could not be

cleaned.,

Main Floor Area

The mein floor srea on the southeast side of the "Pilot Plant™ area
required the most decontamination effort., ~Lhe "leach room" walls were
removed., Tile from the "leach room™ and other areas was contaminated

and disposed of as "hot" waste. The concrete underneath the "leach

10
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ocom" was also contaminsted as was portione of concrete from s:iher

parts of the building including selected portions of some walls. Whe

surface cleaning did not reduce the contamination to the accepta

o
»
s

levels, the concrete surface wes scabbled using jackhammers, or

-~
-y
;]

18]

concrete vas completely removed. All surfaces were the: checked with a

calibrated instrument for both beta/geamma contamination and alpha

contamination, The decontamination effort was continuved if the level
vere still above the limits specified in Table 1. Most of the solvent
éxtraction ares required scabbling of the concrete as did a large
number of the concrete trenchee and the "leach room", A significant

portion of our effort involved the decontamination of these co

"trenches" in the floor of the building. These trenches typic

ically
ontained electrical conduits, pipes, etc, They are usually covered
{ with steel plates or grating which thereby forms a part of the floor
surface, Some trenches extend across ailes and walkways; others exte
through laboratories, control roome, and other

work areas where

projects are currently in progress. Further, some of these areas hay
been leased to another company which has projects in progress.
Figure 5 shows the various decontamination efforts done at t!}

Building. All the trenches in the building were checked. Some ©

.

these trenches had been filled with sand and gravel and a layer of

4

cement about 10 years ago. All the trenches (filled and

unfilled

ne areas in blue in Figure 5 show some of the areas where surface

concrete and the underneath sand and gravel were removed from the

o

1lled" concrete trenches so they coul b

d be surveyed, These

surveys revealed that thegse trenches were clean. Most of these

\ches wvere once again filled back in because they were

“isrupting project activities i.e. the computer

room and the

The sreas in green in Figure 5 show the trenches and

3

vhere decontamination was completed by washing or steem cleaning

the area or trench.

.
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Concrete surfaces &and trenches shown in yellow in Figure 5 required
that the concrete be scabbled to remove the surface contamination,
In order to decontaminate these areas, GA had to disrupt other
prtojects while the decontamination work was performed. To minimize
the impact of this disruption on the other GA and non-GA projects,
ve pinimized the duration and scheduled the work in cooperation

vith the cther occupants of the building.

As we discussed in Reference |, some reconstruction essential to
the return of the area/interrupted project to service was required.
Similarly, reconstruction was permitted in those instances where
safety or structural integrity of the building was jeopardized by
not recongtructing as soon as practical. The areas which wvere
reconstructed were the old hot eink location and trench to the
drain line, & portion of the chemistry lab, locations immediately
around the posts and the trench in the control room. These
portions of the building are all shown in Figure 5 in pink. These
refurbished areas vere )imited to a total of 20% of the total ares
decontaminated to allow the Department of Health Services at least
802 of the area aveilable for & confirmatory survey. A documented
survey of each of these areas wvas conducted prior to refurbishment

and are discussed in the section on "Final Radietion Surveys",

Those loceli.ed areas where concrete was removed i: iLe point of

exposing the underlying soil are shown in brown in Figure 5.

12



d Area of Decontamination and Reconstruction

feet square
linear feet

feet square

SCABBLED
feet square
linear feet
feet square
of total

scabhled area

feet square - 1 .5%

inear feet ) 16.6%

Y n \ o 1

om DWGLIB, i+ trench dimensions =bo

of trench foot high.

jouth walls o

Ui

‘ea '@ also and disposed

ive wvaste. surface co } oOn

fa

gurfaces was removed. The walls vere leaned to levels below

)lie 1| limits,

FINAL RADIATION SURVEYS

eys of the areeas whi~h w>re cleaned ana, or scabbled were

The measurements of @v-orage “ontamination were average

The maximum contemination level applies to an area of

iTveys were conducte

aTess were obdbtained pric




ere shown in Figures 6 and 7., Figire 6 showe the results of the
control room trench and the small ares in the Ogden burner pit which
have been covered, at least partially, with concrete. The results
demonstrate compliance with Table 1| limits, Figure 7 shows the old
"hot sink" erea, the trench from the hot sink to the floor drain and
the floor drsin area as vell as the chemical preparation room and
solvent extraction area., Radiation levels on the concrete surfaces
are given in dpm/100 cm2, both for the average and the maximum in a |
M2 area. Radistion levels in the ar.as vhere soil was reached are
provided in cpm rather than dpm becsuse in these areas compliance is
demonstra*ed by using soil sample results rather than instrument
readings. The collection, preparation, analysis and results of these

80il samples are as followe:

Surface soil senples were collected at each area where soil

vas exposed. The soil semples were dried to remove moisture,
The samplee were cyushed and mixed to eliminate clumping and to
homogenize the sample. The soil samples were then analyzed by
ganma ray spectroscopy using & high purity germanium detector
system ‘n accordance with written precedures., All ghAuma
emitting redionuclides were identified and their concentrations
vere determined., The Th-232 value was obtained based on the
concentrations of the daugh'sr radionuclides. Th=232 was

assumed to be in equilibrium with its daughters.

In a total of fifteen (15) localized areas, concrete was removed
to the point of exposing the underlying soil, The locetions of
these areas are provided in Pigure 13. In several of these areas,
conteminated soil vas removed. In every arca, soil samples were
collected to determine the exten: of contamination. Teble 4
provides the results of the these initial soil samples taken prior
to clean-up, A few of these areas had soil contaminated to levels
which exceeded the release criteria described in Tabtles 2 and 3.
In these cases, soil was removed until the approved levels were
met. In all cases, the concentrations of contamination in the
soil vere reduced by the removal of the top soil. Table 5

provides the final results of soil samples

14




taken after clean-up, No additional soil semples wvere collected
in those aress vhere the initisl soil sample result did not exceed
the soil release criteria. All these results meet the criteria
for release to unrestricted use.

The finel survey for the main floor area is provided in Figure 8. The
only areas which were not surveyed were the concrete surfaces beneath
the blower assembly, the lockers and the permanent cabir ‘ts all shown
in Figure 8, In each of these cases the equipment wouid have had to
be removed, This was not necessary because is no resson to believe
that the concrete was contaminated, None of the areas immediately

around the equipment required decontamination,

The results of the surveys of the second and third floor mezzanines
are shown in Figure 9 (excluding some of the refurbished areas which
are covered in Figures 6 and 7).

A final meter survey of the east and south walls of the southeast side

of the building is given in Figure 10. These were the only walls of

the building which required decontamination.

FINAL CONTAMINATION SURVEYS

Table 1 provides limits for scceptable removable surface contamination
levels. Although the type of decontamination efforts (i.e. washing,
scabbling and vacuuming' conducted throughout the E Building
eliminates the probability of removable contamination, a detailed
large aree vipe survey was conducted. These large area wipes were
collected on floors, walls, ducts, pipes and ceiling structures. The
main floor wipe sample locations are shown in Figure 11. The second
level wvipe sample locations are shown in Figure 12. The results are
shown in Table 6. Wipes of the concrete from small areas around the
posts of the solvent extraction areeea were also collected and
analyzed, Thase posts hold up the srcond floor mezzanine so it was
necessary to pour concrete around a few of them as soon es possible,

The wipe locations and resulte are shown in Table 5., Both the

15



‘tamination and radiation levels were below the Table | limits.
b A oentamination survey of random pipes, beesms, ducts and roof was alsc
onducted The results are given in Table 8,
The ontamination levels in every area wvere 20 dpm/ 10C m< ares, &
vell below the Table | limits for removable contamination,
o RADIOACTIVE WASTE SUMMARY
© boxes [ contaminated equipment 20« ubic feet
i
3 165 55~gallon drums of radiocactive 1238 ubic feet
material and conteminated trash
il S5~gallon drums of oncrete 08< cubic feet
14 33~gallon drumse of soil 3 cubi feet
10 53=~gallon drums of asphalt 78
‘:f\. 158°¢ cUD1lC feeot
B
b
q
; CMPLIANCE WITH TARGET RITERIA
Faciliti:s and Equipment
Equipm:nt, concrete and other surfaces of the building were cleaned to
‘sevelr Delow the limits in Table 1, The final surveys provided it
this report demonstrate compliance,
Direct Radiation
The direct radiation leval at all areas of the building 18 less than
‘U microR/hr above background (at one meter above ground level),




foil Limits

The results of soil samples collected in every ares where soil was
resached during the clean~up of the concrete were well belov the levels

specified in Table 2 and 3.

CONCLUSION

The Experimental Building has been decontesminated to levels below the

epecified limits and therefore meets the criteria for release to

unrestricted use.

>
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Asmussen, Keith E.,
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letter #CAL~-1049 to Mr., Ben Kapel,

"Decontaminetion of GA Technologies' Experimental Building," dated

March 27, 1987,

Kapel, BRen R,, letter to Keith E. Asmussen dated May 14, 1987,

Docket #033087-0145,

material license number 0145-80.

containing amendment §86 to GCA's radioactive
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. FICURE 8: SURVLY OF DRAIN LINE ARE. CHEHM PREP ROOM - SOLVENT EXTRACTION AREA ‘

whints

PRIOR TO REFURBISHMENT

O S Lk

Floor Drain P

— - - — o et o e e e Lo P

SIS ‘i FE N e e ey 7
0 SOLVENT EX CTION

AREA

L X

w0 CHEMICAL o EM
:l PREPARAT1CN :
| ROOGH
W [y S Sy 5 LR s 1 — 90~ ‘
TN CHR e TR, 3 M ] lh__ : *""XHX!IHXXXXXHX XX Xxy )
Top Value - Reading obtaired using a Nal scintillatfon detector #16249. Background was 400 CPM z@

Bettom Value - Reading cobtained using a geiger counter TBM-28 §#2759. Background was B0 CPM

Surveyed 3-12-87 by S. Perelman

Refurbished Areas - Concrete was removed in these areas and soil samples were collected and analyzed.
Results demonstrate compliance (see Figure 13 & Table 5).

Refurbished Areas - Concrete was scabbled in these areas and a survey conducted on 2-19-87 by S. Perelman (TBM-28
#9660) results converted to dpm/100 cv’ and the highest values for the area are provided.
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480
1682

98
o6

98
482

480
1248
480

8
o6

98
884

EAST AND SOUTH WALLS .

w A L L}
96 812 98 o8 482 98
452 1248 489 489 490 4892
88 422 98 884 482 480
489 1248 1248 2018 1242 364
98 98 98 o8 98 98
1248 BR4 489 o8 98 98
96 L] 98 88 98 g8
8712 8842 482 o8 o8 98
L CONTINUED
88 o8 98 88 98 o8
488 482 80 4180 480 480
o8 @8 28 98 28 68
480 488 489 48@ 480 480
s8 o8 o8 98 o8 o8
o8 98 o8 o8 e2 s8
98 o8 98 98 98 98
489 489 884 CLE 2018 98
H w A L L
B84 86N 98 o8 o8 S8
2016 1268 480 489 480 482
o8 88 98 98 98 e8
480 480 489 4892 490 480
98 o8 g8 98 88 o8
o8 o8 98 g8 oe sa
98 38 S8 S8 g8 98
480 884 482 480 480 1632

98

(28 METER)

96

98 se g8 8 8 L]
489 480 180 489 489 489 ane a8@
82 o3 L S
854 482 88 480
98 9e
98 o8
98 ee 98 o8
854 482 812 LA
Note:
(1) Levels were taken on walls after decontamination.
(2) Each unit represents 1 meter horizontally by
1 foot vertically.
(3) Average beta/gamma contamination in dpm/100 c.z
in <1 square meter. (Top Number)
(4) Haximum beta[gamma contamination in dpm for an

area <100 cm . (Bottom Number)

1!6 Meter)

g8 ) 98 98 EL] 489

480 rmu 480 450 482 482
1 98 98 8¢

482 482 480 430 482 480
58 ©8 °8
o8 98 EL)
98 98 L] 98 L]

489 482 4898 480 482 a0
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TABLE |
ACCEPTABLE SURFACE CONTINATION LEVELS L/

"o

. UCLIDE® AVERAGE® MAY TP REVOVARLE® °©

b | /8 “
(épm/10Q0 em”) aeet vl SM®) (dpm/ 100 om*
3) U=nat, U=23 U=238, dnd 5,000 15,000 1,000
agsocliated decay products
o) Transuranics, Ra-226, na=-228, 100 3100 20
Th«2230, T™h+=i28, Pa-211
Ac=237, T=145. I=1720
) Thenac, ™=2232. Sr=9%0 1,900 3,000 200
Ra=22), Ra~224, U=212
1=126, I1«131, 1=133
i) Jera~gamnad smictters (nuclides 5,000 15,000 1,000
with decay modes osther than
alpha emission or spontaneous -
fission) except Sr-30 and
others noted above.
2) H=3, C-ild4 except as DNA 20,000 60,000 4,200

y

precursors £

-~/
-

leasuremants of average contamunant should not be averaged over more than ! square meter.

@re surrace concaminacion by both alpha= and beta~-gamma-emitting nuclides exists, the limuts
ablished for alpna- and beta-gamma-emitting nuclides should apply independently.

AS used in this ctable. dpm (disintegrations per minute) means the race of emission by radioactiv:
neterial as decermined by correcting the counts per minute observed by an appropriate detector
for background. efficiency, and geometric factors associated with the Instrumencation.

F ;

O
o

2brects of less surface area, the average should be derived for each such cbject.

-
The maximum contamination level appiies to an area of not more than 100 ¢m" .

' : : 2 y : {hail
cn@ dmount of removable radicactive material per 100 cm™ of surface are=a should be determincu

“y Yiping fAat area wich dry filter or soft absorbent paper, app.ying moderate pressure, and
dssessing the amount of radiocactive material on the wipe with an appropriace instrument oI Xnown
efficiency. Wwhen removable contamination on objects of less surface area is decermined, the

sertinent levels should be reduced proportionally and the entire surface should be wiped,

2NA precursors mean molecules- or compounds that are directly incorporated into the DNA molecule

during ONA blosythesis, e.g. purine and pyrimidine bases and their a~al.gs, nucleotides and
nucleosides. The acceptable surface contamination levels for H-3 and C-14 in DNA precursors
dre as tabulated in paragrapn (d) for beta-gamma-emitters.

/SNRC Regulatory Guide .86 Termination of Operating Licenses for Nuclear Reactorg, wWashingrcon
&, (June i974)

AlIST, Tontrol of Radicackive Surface Contamination on Materials, Equipment and Facllit.es

70 _Be Relsased for Uncontroiled Use, final draft, oroposed American National Standard N=120

Atomic Induserial Forum, Inc.., N.Y., (June 1974)




TABLS 2

Criterss for Soil Teccntamination at the GA Slte

Exposure Target * OQther Existing

Pathway Criteria Criteria or Guidance

ixtarnal 2adiation 10 yr/hp (a) 20 ur/hr '.:xdaor(b’-i?i\ csleanup

(whole body) (35 are/v) stardard for Imactive ranium
Processing Site: 500 arem/ v
10 CFR 20: 170 mrem/yr-FRC
Jdidance; 400-200 nrem/ Y SUr-
geon General's Guidance far ine
door exposure; I8 arem/vr.

p
nhalation of Partice | mrad/yr (”.ugg) 1500 arem/yr-i0 CFR Zo‘d)
uWlates (lung, hone) (20 mrem/yr) ™’ 2§ orem/yri0 GFR 190

3 arad/yr (bone) | marad/y= (lung), Jmrad (bone)
‘60 mrem/vyr) EPA Tramsuranic Guidarnce
fa)

™is value does not loclude baskground, the 3§ mren/yr (reallstic
dose) {ncludes snlelding factor of 0.9 frem duilding a residential
ome for gereral population and residente time ‘0 perczent.

(
)40 CFR Part 192 - Fedarsl Register, April 22. 1980.

Q)
) Sazed on quality factor of 20 as originally intended for alpha
emitted ({rom the traansuranic elements.,

(d)
Designated (n ar derived from 10 CFR 20.



"Ny ew

saughters

inajation 4o

"

ICRP




Sample
s _ Co60
1 0.00 + 6.00
2 0.00 + 0.00
3 0.00 + 0.00
4 0.00 + 0.00
5 0.60 + 0.00
6 0.00 + 6.00
7 0.00 + 0.00
8 €.00 ¢+ 0.00
S 0.00 + 0.00
10 0.00 + 0.00
11 0.60 + 0.00
12 0.90 + 0.00
13 0.00 + 0.00
14 0.00 + 0.00
15 0.00 + 0.00
i6 0.00 + 0.00
Camposite Soil
Sample 0.09 + 0.01

_Cs137
0.00 + 6.00
0.02 + 0.01
0.01 + 0.01
0.00 + 6.00
0.09 & 0.08
6.00 + 0.00
0.21 + 0.03
0.00 ¢+ 0.08
0.13 + 0.02
0.01 ¢ 0.01
0.06 + 0.02
0.01 + 0.01
©.01 + 0.01
0.01 + 0.01
0.00 + 0.09

0.00 + 6.00

0.17 + 0.01

228
8.22 + 0.44
6.70 + 0.35
0.61 + 0.05
0.80 ¢+ 0.06
6.83 + 0.06
0.89 + 0.06
5.90 » 0.32
0.61 + 0.05
8.95 + 6.07
2.94 + 0.17
2.32 £+ 0.15
3.40 + 0.20
1.30 + 0.09
1.20 + 0.01
13.73 £ 0.72

1.29 + 6.10

Fadionuciide Concentrazion (pCi/g)
R2228 2  Ra226 = U238
8.97 + .45 0.88 + 0.09 0.00 + 0.00
7.79 + 0.39 9.74 » 004 10.95 £+ 0.76
0.66 + v.03 0.39 + 0.02 1.10 # 0.20
0.81 + .04 9.49 + 0.06 1.22 + 0.22
0.75 + v.04 0.45 + 0.06 6.00 + 0.00
0.98 + 0.05 0.58 + 0.03 1.20 + 0.23
7.79 £+ 0.39 0.9 + 0.08 33.59 ¢+ 1.86
0.62 +0.03 0.42 + 0.06 0.78 ¢+ 0.2u
0.95 +0.05 0.60 + 0.07 6.94 ¢+ 0.21
3.28 + 0.16 0.51 + 0.04 15.58 ¢+ €.93
2.42 +0.12 1.04 + 0.05 3.60 + 0.37
3.82 +0.15 0.87 + 0.04 0.90 + 0.09
1.46 + 0.07 0.98 + 0.05 8.05 + 6.56
0.94 + 0.05 0.56 + 0.05 0.93 + 0.23
9.31 +0.47 1.02 +0.05 0.00 + 0.00
1.23 + 0.06 0.74 + 0.04 1.57 + 6.28
6.18 + 0.09 1.13 £ 0.05 7.92 + 0.89

5.44 + 005

B2
0.16 ¢+ 0.06

0.41 + 0.08
0.18 + 0.04
0.04 + 0.03
.04 + 0.03
2.65 + 0.03
1.19 + 0 14
0.04 + 0.02
6.06 : 0.03
€.52 + 0.07
0.19 + 0,067
0.09 + .05
6.19 + 0.07
0.03 + 0.02
0.01 + 0,05

8.11 # 0.65

0.25 + 0.06
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90°0 + Z1°0
Z0°0 ¥ €070
L0°0 ¥ 6170
S0°0 ¥ 6070
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November 18, 1987
€£96~1146

Mr. Robert D. Thamas

Chief of Nuclear Materials Safety Section
U. 8, Nuclear Pagulatory Cammission
Region V

1450 Maria Lane, Suite 210

wWalnut Creek, CA 94596-5368

Subject: Docket 70-734: SNM-696; Request for Release to
Unrestricted Use

Dear Mr, Thamas:

Pursuant to our recent telephare conversation regarding our request
for NRC's confirmatory survey of several laboratories located in GA
Technologies Inc.'s (G Building 2, enclosed i the final report

‘ describing the areas to be surveyed and sumnarizing the results of
GA's surveys,

d During October and November of 1987, GA cleared a number of
17 oratories on the lower floor of the Laboratory B section of

Ailding 2 (also known as the Sc.ence Laboratories Building). GA does
not plan to conduct any futire activities lnvolving radicactive
materials in the laboratories and would like to lease them to outside
campanies, The offices across the hall fram these laboratories, which
wave never been used for work involving radicactive materials, mary
also be leased to outside campanies, Accordingly, GA is requesting

\ the release of these laboratories and their associated of fices to
unrestricted use,

It should be noted that these outside companies may use radiocactive

materials in the laboratories, but would do so under their own
radicactiv. materials license.

A total of 20 laboratories will be leased to outside campanies. Five
of these laboratories have never been used for work involvirg
radicactive mater.als., Only five of the fifteen laboratories required
decontamination beyond the removal of sources and contaminated
equipment. These laboratories represent a total of 1,440 ft2, The
decontamination effort involved normal washing of floors, some tiles
being removed, and about 12 fte of concrete being scabbled,




Because the new tenants are scheduled to move into these labc:atories
December 1, we reguest that your survey be conducted as soon as
possible. If you have any questions regarding this matter, please
call Laura Quintana at (619) 455-2758.

Very truly yours,

&mu.a. K Cluu'wfanu éﬂ«

Keith E. Asmussen, Manager
Licensing, Safety and
Nuclear Campl iance

KEA/ mk
Enclosure



DECONTAMINATION OF SELECTED GA TECHNOLOGIES'

SCIENCE LABORATORIES FOR RELEASE

TO UNRESTRICTED U'SE

NOVEMBER 18, 1987
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LIST OF ATTACHMENIS

Attactment 1l: Plan View of Site
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ANEHODOCT IO

During October and November 1987, GA Technologies Inc. cleared a
number of laboratories in Building 2 (also known as the Science
Laboratories Building) .

GA has no plene for condusting any future activities involving
radicactive materials in the lavoratories and would like to lease them to
outside campanies., The offices acroes the hall from these laboratories
which have never been used for work involving radicactive materials may
also be leased to outside companies. Accordingly, GA is requesting the
release of these laboratories and their associated offices to unrestricted
use. The cutside cumpanies may use radicactive materials in the
laboratories but would & so under cheir own Radiocactive Materials
License,

A total of 20 laboratories will be leased to outside campanies, Five
(5) of these laboratories have never been used for work involving
radicactive materials. Only five (5) of the other fifteen (15)
laboratories required decontamination beyond the removal of sources and
contaminated equipment. These laboratories represent a total of 1440 £t2.
The decontamination effort involved normal washing of floors, some tiles
being removed and about 15 ft2 of concrete being scabbled.

GA has decontaminated eguipment and facilities consistent with both
the USNRC'S and the State of California's guidelines for Relecase of
Facilities and Bguipment to Unrestricted Use. The results of the final
Surveys are inc'uded in this report,

SITE DESCRIPTICN

The location of Building 2 with respect to other facilities on the GA
Site is shown in Attachment 1. A layout of the Building 2 is shown in
Attachment 2. The building is divided into three Laboratory sections;
Laboratory B, C, and A. Laboratory B includes offices and laboratories



fram 102 through 243, Laboratory C includes offices and laboratories fram
300 through 445 and Laboratory A includes offices and laboratories fram
502 through 651. The laboratories which will be released to unrestricted
use are located in the lower floor of the Laboratory B section (excluding
labs 130, 132 and 134) and are shown in Attachment 3. The laboratories
(20) are 102, 104, 107, 109, 111, 113, 115, 117, 119, 122, 128, 137, 139,
141, 143, 145, 147, 149, 151, and 154, Laboratories 109 and 111, 115 and
117, and 119 and 122 are cambinc? labe.

Two laboratories (115 and 119) have mezzanines., There was no known
use of radioactive materials in the 115 mezzanine., The mezzanine in lab
1% had a storage cabinet which contained only sealed sources, which have
been removed,

The total area of the twenty (20) labs is 7561 ft2 including the
mezzaninee. Of this, only 1440 £t2 required decontamination other than
the removal of sources or contaminated equipment. These were laboratories
115/117, and 141, 143 and 145, The decontamination required surface
cleaning of the floors (115/117), or removal of contaminated floor tiles
and sbout 15 £t total area of concrete was scabbled (labs 141, 143, and
144) .

ANSTRUMENTATIN AND MEASUREMENT LIMITS FOR RELEASE
Inatrumentation

1. Beta/game countere
Model TBM 28 geiger counters manufactured by Technical
Associates were used to survey surfaces for beta,/ gamma
contamination. The instruents oontain a pancake Geiger-Mueller
(GM) detector which has a window thickness of less than 7
mg/amé, The instrument has three ranges covering fram 0-50,000
counts per minute (cpm).

3, Gama Detectors
a&, Model 19 microR meters with Nal scintillation dececiors



manufactured by Ludlum Measurements Inc. were used in all .
locations., T instrument has three ranges fram 0 -~ &
R/ hr
b, Gamma spectral analysis on selected samples were performed
using a high purity germanium detector manufactured by
Canberra Industries, Inc.

All portable instruments are calibrated using a nominal 30 curie
Ce-137 source. The alpha/beta systems and the cermanium detector
system has been calibrated for various type of samples., This
calibration is checked on a daily or weekly basis depending on

usage .
Measurement limits for Release
1. Background
A "standard® natural background was determined for each instrument and
subtracted fram the Burvey readings. All of the surface beta,/ gamma .

readings were canpleted using the TBM Model 28 GM counters which have
& background concrete reading of 80 Plus or minus 20 counts per

minute. Any reading over 100 Gm was congidered positive and was
cleaned,

2. Efficiency and Geometry corrections
Because of the different radionuclides found in these laboratoriee, an
instrucent efficiency calibration was not completed. Instead, every
arer found to have contamination above the natural background levels
given above was decontaminated to background levels. The release
criteria would have been higher than this if the radionuclides and
efficiencies had been taken into account .

PREVIOUS LABORATORY ACTIVITIES AND
EFFORT OF DECONTAMINATION REQUIRED

A brief description of the previous use of these 20 laboratories is .

3




pProvided below as well as the total area of each.

(AEe 11

Mo Bistory of Use of Radicactive Materials (Qursory gurvey
Completed

Five of these laboratories 102, 104, 107, 109, 111 and 151 had
never been used for work involving radicactive material. The
total area (ft2) is as follows:

144

nEn
L SRy 8

324
697

(el
-

2193 ft2

\

A meter survey using a TEM-28 gelger and a microR meter was
concducted in all of these laboratories. There wvas no radicactive
material or contamination found.

-Possible Use of Radioactive Material Rrior to 1978

4&"9
288
288
864 ft2

There has not been any work involving radicactive materials in
these laboratories in the past 12 years. Records were not
reviewed past this time, A survey using the GM counter and a
MICIOR meter was conducted. No radicactive material ot

contamination was detected.

Radioactive Material Used in Laboratories Since 1975
Records show that the following laboratories have used




radicactive material in the past 12 years. The labe were
primarily used for Research and Development. The labs and the
area in ft2 are provided below.

113 288
115 576
115 Mez 408
119 672
119 Mez 448
128 288
137 288
139 288
141 288
143 288
145 288
147 288
149 286
151 288
154 164

5368 (with Mezzanines, called Mez avove)

Laboratory 113 had been used in the past five years for various
Reseach and Development work. All sources and contaminatsd
equipment were removed fram the lab., A survey was conducted
using the GM and mircoR meter; no contamination was detected.

Laboratories 119/122 was used by the Health Physics group to
analyze samples for radicactivity. All radicactive liquids were
collected in an approved container and transferred to the Waste
Processing Facility for proper disposal., A hood and oven were
used to process samples wid have been cleaned. There was no
contamination found on the counters or floor of the laboratory,
including the mezzanine area.

Laboratory 128, 137, and 139 have not been used recently (for

$



about the past five years), A survey showed no contamination
present.

of sources and contaminated equipment)

115/117 408
141 288
+43 288
144 <88

1440 £t2 (Included in 5368 ft2 above)

Laboratory 115/117 was used until recently. The laboratory
contained contaminsted equipment, hoods, ducts, ovens, etc. which
were contaminated with mixed fission products. All of the
egipment has been removed, There wa same slight contamination of
" the floor which was removed by washing the floor. A detailed
survey was conducted,

Laboratories 141, 143 and 145 required the most decontamination
effort. The floors in 141, 143 and 145 required washing and in
some cases the removal of floor tiles and a total of about 12 ft2
of concrete was scabbled in these labs. The scabbling was
required after contamination was detected under the hoods., All
of the labs contained contaminated equipment and materials., In
lab 141, six linear feet of Piping had to be decontaminated from
the walls and about 3.5 ft2 area of concrete was scabbled. Lab
141 has been left with the scahbled concrete exposed and the
original floor tile. Lab 143 had about six linear feet of pipes
decontaminated and also and about a 2 ft2 area of concrete was
scabbled, In addition, about ane ft2 of wall was removed. Lab
145 had five linear feet of pipes decontaminated and about 2 ft2
of concrete scabbled. The concrete in labs 143 and 145 have been
repoured and a few new tiles has been placed in these areas.

In all about 17 linear feet of pipes were decontaminated, ane ft2



of wall and 12 ft2 area of concrete was scabbled.

laboratories 147, 149, 151 and 154 may have been used many years
ago, but new concrete was poured in 1982 or 1983 after some
flooding in these labs (according to Facilities personnel) . New
tile has also been ingtalled several times since their use.
Surveys campleted in these laboratories showed no contamination.

Table 1 (Attachment 4) is taken from USNRC'e criteria for releasing
facilities and equipment to unrestricted use. It has been incorporated
into our SNM-696 license. The State of California's limits for release of
facilities and equipment to unrestricted use are identical to these limits
for the radionuclides of concern (predaninantly 0~238, Cs~137, U-235 and
Co-60) . These guidelines, *DHS (riteria for Release of Facilities and
Bquipment to Unrestricted Use,* are also known as "DECON-1". GA has
decantaminated the laboratories below the limits specified in both these
Tables.

EINaL CONTAMINATION SURVEYS

Contamination surveys were conducted in the laboratories although the
floors had been washed which eliminates the probability of removable
contamination. The locations of the wipe samples collected in the
laboratories are shown in Attaciment 5 and the results are shown in
Attachment 6. The wipe sanples were counted in a calibrated low level
alpha/beta/gamma counting system manufactured by Canberra Industries Inc.
The contamination levels in every location were < 20 &m/100 an? area, and
well below the Table 1 limits (Attactment 4) for removable contamination.




EINAL RADIATION SURVEXS

Final radiation eurveys of the laboratcries were conducted using the
Teii~28 GM counters. "he results of these surveys are shown in At achments
7 throwgh 12 as descr bed below, All areas were decontaminated to the
backgrond radiation 80 om +/- 20 cpm) which explains the dmm \alue of
zero in all the final radiation surveys. Radiation levels above
backgrcand levels are ¢iven in dm/100 an?, both for the average (to}
value) in a 1 m or less arec ard the maximum (bottom value) in a 100 w2
area. It can be seen that all values are below the Table I limite
(Attachment 4). The final surveys are presented in the Attachments as
follows:

Attachment 7: Final Surveys LABS 113, 115/117
Attachment 8: Final Surveys LABS 119/122, 128
Attachment 9: Initial and Final Survey LAB 14)

Attachment 10: Initial and Final Survey LAB 143
Attachment 11: Initial and Final Survey LAB 145
Attachment 12: Final Survey LABS 147, 149, 154

A microR meter manufactured by Ludlum Measurements vag also used to
survey the laboratories. Levels were recorded in various locations of
each laboratory and have been provided in the final surveys, The
measurements all within normal background levels.,

QOMPLIANCE WITH THE TARGET CRITERIA

The laboratories were cleared of all radicactive material sources.
Contaminated equipment was either decontaminated to natural background
levels or was disposed of as radiocactive waste. All floors and concrete
surfaces were also decontaminated to background levels and therefore meet
the limits in Table 1 (Attachment 4). The final surveys provided in this
report demonstrate compliance with the criteria for release to
unrestricted use.



QARCLUSION

Twenty (20) Laboratories have been cleared for release to
unrestricted use. Five (5) of the laborstories required decontamiration
beyond the removal of sources and contaminated equipment, Of these there
was only about 15 ft2 of concrete which required scabbling to remove the
contamination. The levels in all twenty laboratories are well below the
criteria for release to wnrestricted use,
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ATTACHMENT 4 TABLE l
ACCEPTABLE SURFACE. CONTVAINATION LEVELS3/2/

WCLITE® AVERAGE® ¢ MAX [ MUMP @ REMOVABLE® ‘

(dpm/100 em®) (épm/ 100 emé) (EpM/L00 om)

il U=not, U-335, U-238, and 5,000 1%,000 1,000
asscociacesd decoy products

Pl Transuranics, Ra-226, Ra-238, 100 300 )
Th=230, T™h-228, Pa=231
Ac~227, T=143, 1e100

) Thenat, ™-232, $r-90 1.000 3,000 400
Ra=223, Pa+224, y«232,
=126, 1=131. 1«133

i Jeta~garca emitters (nuclides §,000 15.000
with decay modes other than
alpha emission or spontaneous
fiseion) except $r-%0 and
others ' oted above.

000

P

t) H+3, C~14 except as ONA ¢0,000 60,000 4,000
precursors t/

‘here surface contamination by both alpha~ and beta~gamma-emitting nuclides exists. the .’;'
rscablished for alpha- and boto-gcmnu-omut:;nq nuclides should apply independently.

“$ used in this table, dpm (disintegrations per minuta) means the rate of emission by radicact..
niterial as determined dy correcting the counts Per minute observed by an appropriate detector
‘er background, efficiency, and geometric factors associated with the inscrumercat.on.

‘€asurements of average contavinant should not be averaged over more than | square meter. Fo:
‘B)eces of less surface ares, the dverage should be derived for each such object.

b4
“he maximum contamination level appiles to an ares of not more than 00 ¢m .

Tt amount of removable radicactive material per 100 cmz of surface ares should be do:o:nungd

Py Wiping that area with dry filter or soft sbsordent paper, applying moderate pressure, and
i$5e855ing the amount of radicective miterial on the wipe with an appropriace instrument of knowr
:fficiency. wWhen removable contamination on objects of less surface area is determined, the
‘ercinent levels should be reduced proportionally and the entire surface should be wiped.

A precursors mean molecules. or compounds that are directly incorporated into the ONA molecule
'Wring ONA Biosythesis, e.g. purine and Pyrimidine bases and their analogs, nucleotides and
Tucleosides. The acceptable surface contamination levels for W+) and C-14 in DNA precursors
Ire as tadulated in paragraph (d) for beta-gamma-emitters.

VSNRC Regulatory Guide ..86 Termination of Operating lLicenses for Nuclear Reactors, Huf;.
2.C. (June 197%4)

ARSI, Corexol of Radicective Surface Contamination on Materials, Equipment and Fac:lit;cf‘
70 _Be Released for Uncontrol.ed Yse, fina! draft. oroposed American vationdal Stanaara N-Ji8,
Atomic Induserial Forum, Inc., N.Y. (June 1974)
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Attachment & Contamination Survey Results




rage &« Vi @

GROSS ALFHA/EETA COUNTING RESULTS FNR WIFE SAMPLES

ALFMHA KETA
COUNT
SAMFLE 1D LENGTH LPM/100 S0.CH. % ERROR UPM/100 SQ.CM, % E

MIN PS% CL 95.
2¢ Lab 137 ', €1,212€-02 95,00 3,252 00 67.90
26 Lab 137 1. 1,212€-02 $8.00 1,431E 01 30.21
27 Lab 139 1, ‘1,2128-02 £.00 1.991E 00 92,41
2@ Lab 139 14 <1.212€-02 99,00 <1.,721E 00 95,00
29 Lab 141 k3 €1,212E-02 $5.00 1,626€ 00 103.73
30 Lab 14l g3 €1,212€~-02 9%.00 1.426E 00 102,73
31 Lab 14l 4 <1.212E-02 95,00 1.951E 00 92.41
32 Lab 141 14 1.2%1E 00 103.16 2,480E 00 81,42
33 Lab 143 1. 2,618E-01 246,44 4,%53E 00 £6.,00
34 Lab 143 1, 2.633€-01 24%.03 2.244E 00 85,19
35 Lab 143 1. <1.212€-02 95,00 1,301E 00 120,08
34 Lab 143 1, <1.,212€-02 98,00 1.951E 00 9'
37 Lab 145 1. <1,212€-02 95.00 1.301E 00 120,05
38 Lab 145 1, <1,212E-02 95,00 1.626E 00 103,73
37 Lab 145 1. €1.212€6-02 95.00 1.,626E 00 103.73
40 Lab 145 1, $.925E~01 154,00 9.150E-01 156,08
41 lLab 147 1. <1.,212€-02 .00 1.,301E 00 120,08
42 Lab 147 o <1.212€-02 95,00 2.602E 00 77.49
43 Lab 149 1 <1.,212E-02 9%5.00 <1.,721E 00 95,00
44 Lab 149 1, <1,212€-02 95,00 1.301E 00 120,09
4% Lab 151 1, <1,212E-02 95,00 9. 754E=01 146,13
446 Lab 151 1. <1.212€-02 95.00 1,626 00 103,73
47 Lab 154 1. <1.,212€-02 95.00 1,301E 00 120,08
48 Lab 154 1, <1,212E-02 95.00 1.626E 00 103,73

NOTE: THE ERRORS [0 NOT INCLUDE INHERENT EFFICIENCY CALIEKATION uncsmmmxs.



Page 3 of 3
CROSS ALFHA/BETA COUNTING KESULTS FOR WIFE SAMPLES

' ALPHA RETA
COUNT

SAMPLE 1D LENGTH IPM/100 SQ.CM, % ERROR DFM/100 SQ.CHM., % ERKOR

MIN 5% CL PS% L

4% Lab 154 IA 2.633E-01 24%,03 1.594E 00 108.77

%0 Lab 154 1, <1.2128-02 95,00 9. 7%54E-01 146,13
AVERAGE 9.367€E-02 1,890 00

NOTE! THE ERRORS ['O MOT INCLULE INMERENT EFFICIENCY CALIBRRATION UNCERTAINTIE!
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ATTACHMENT 9 B8R x 8C 18-MOV-87 9:44 Page 1
ATTACHMENT ©: INITIAL AND FINAL SURVEY LAB 141

INFTIAL - 12 - x - 24 - FINaL - 12 - x -~ 24 -
SURVEY SURVEY

80 80 100 T RN ORI e - o \ e | e | .
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INITIAL SURVEY COMPLETED OCT. 21, 1987 FINAL SURVEY COMPLETED NOV. &, 1987

USING GM COUNTER (TBM-28 #2769) CALIBRATED 8/3/87 USING GM COUNTER (TBM-28 §2763) CALIBRATED 8/3/87

ALL VALUES ARE IN COUNTS PER MINUTE
BACKGROUND READING 82 PLUS OR MINUS 20 CPM

FINAL SURVEY NOTES:

- LEVELS WERE MEASURED ON TILE OR CONCRETE FLOOR AFTER CLEAMING.

EACH UNIT REPRESENTS THREE FOOT BY THREE FOOT AREA DR { £5S.

TOP VALUE IS THE AVERAGE BETA/GAMMA DIRECT READING IN DPu/10@ (w2
IN A THREE FOOT BY THREE FOOT AREA OR LESS.

BOTTOM VALUE IS THE MAXIMUM BETA/GAMMA DIRECT READING IN DPM FOR AN
AREA (102 (M2.
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January 19, 1988
696-1163

Mr. Robert D, Thomas

Chief of Nuclear Materials Safety Section
U.8. Nuclear Regulatory Cammission
Region V

1450 Maria Lane, Suite 210

walnut Creek, CA 94596~5368

Subject: Docket 70-734: SNM-696; Request for Release to
Unrestricted Use - Revised Final Report

Reference: GA Technologies Inc. Letter 696-1146 dated November 18,
1987, Subject: Request for Release to Unrestricted Use

Dear Mr. Thamas:

During October and November of 1987, GA decontaminated a number of .
laboratories (20) on the lower floor of the Laboratory B section of

Building 2. GA does not plan to conduct any future activities

involving radicactive materials in the laboratories. Accordingly, GA

requested the release of these laboratories in our November 18, 1987

letter (referenced above), and a final report summarizing the resulits

of GA's survey was submitted to the NRC and the State of California.

Subsequently, GA decontaminated five additional laboratories. Three
of these laboratories are located in the Laboratory B section of
Building 2 (labe 130, 132 and 134), and the two laboratories are
located in the Laboratory A section of Building 2 (labe 641 and 643).

In addition to these labs, GA decontaminated two areas in the service
core area of Building 2, which had been contaminated during the
handling of liquid wastes. Contaminated concrete and soil was removed
from the area behind lab 331 and a contaminated floor drain and pipe
was removed fram the area behind lab 361. Since holes resulted in the
service core area as a result of this effort, GA requested the NRC to
survey these locations during their visit prior to GA backfilling the
holes, This would give the NRC the opportunity to collect soil
sanples and survey the area prior to refurbishment,

Since GA is planning to lease these labs to outside companies, we

requested the NRC to conduct a confirmatory survey of these labs in
addition to the labs requested in our lovember 18, 1987, letter. .

10958 JOWN JAY HOPKINS DR SAN [ IEGO CALIFORNIA 92121



On Decemier 14-16, 1987, B. Thomas and D, Skov conducted a confirma-
tory survey of all 25 laboratories andd the two areas in the service
core area. K. Wong fram the State of California also conducted a

conf irmatory su~vey on December 17.

closed is a revised final report describing all areas and
sumarizing the results of GA's surveys. This revised final report
supersedes the report dated November 18, 1987. This report was
revised to include five more laboratories, a brief history of
activities involving radiocactive materials for each of the 25
laboratories over the past 20 years, and surveys and soil sample
results for two areas in the Building 2 service core. For
campleteness, the findings of the NRC and State confirmatory survey
and GA's subsequent action are also included in this revised report.

We appreciate your attention to the above matter. If you have any
qg;_t;%g;s regarding this report, please call Laura Quintana at (619)
“ o

Very truly yours,

2
f\ ama. K. Uwintana
Keith E. Asmussen, Manager
Licensing, Safety and
Nuclear Compliance

KEA/mk

Enclosure
¢c: Mr. Kim Wong

State of California
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During October, November and December 1987, CA Technologies Ine.
decontaminated a number of laboratories in Building 2 (alsc known as the
Science Laboratories Building).

CA has no plans for conducting any future activities involving
radicactive materials in these laboratories and would like to lease them
to outside companies. The offices across the hall from these laboratories
which have never been used for work invelving radiocactive materials may

also be leased to outside companies. Accordingly, CA is recuesting the

release of these laboratories and their associated c¢ffires to unrestricted

use. The outside companies may use radioactive materials in the

laboratories but would do so under their cvn‘a.dioacLive Materials
Licenase.

A total of twenty-five (25) laboratories will be leased to outside

companies., Five (5) of these laboratories have never beern used for work

involving radioactive materials. A brief history of the use of the other
20 laboratories in the past twenty (20) years is provided. Only six (6)
of the laboratories required decontamination beyond the removal of sources
and contaminated equipment. These laboratories represent a total of 1776
ft2 (not including mezzanines)., The decontamination effort involved
washing of floors, removal of floor tiles and the scabbling of about

ft2 of concrete.

CA has decontaminated equipment and facilities consistent
State of California's and U. S. Nuclear Regulatory Commission's guidelines

for Release of Facilities and Equipment to Unrestricted Use.

In addition to the laboratories, we requested t : Californie
the Nuclear Regulatory Commission to conduct \ y survey of
locations in service core area of Building 2 3 en

contaminated during past handling of liquid waste. These two locations

are not located in the same section of Building 2 as the labs being
release to unrestric u However, the NRC and State of Californi

LR “~ad U L

were asked to con a confirmatory survey of these areas because some




concrete, and/or underground piping and soil had been removed and the
holes created by this needed to be backfilled.

In one of the two locations (service core behind ladb 331) the exposed
soil was found to be contaminated and soil was removed until the residual
met the criteria approved by the U. S. Nuclear Regulatory Commission (NRC)
and endorsed by the Department of Health Services for application at GA's
site. These criteria for releasing soil to unrestricted use are
summarized in Tables 2 and 3 of Reference 1 (see Attachments AC and 4D,
respectively). Soil samples were collected and analyzed after cleanup in
order to demonstrate compliance with the soil criteria.

-

The results of *-- analyses of these samples and the results of toe
final radiation and contamination surveys are included in this report to
demonstrate compliance.

SUIE DESCRIPTION

The locetion of Building 2 with respect to other facilities on the GA
Site is shown in Attachment 1. A layout of the Building 2 is shown in
Attachment 2. The building is divided into three Laboratory sections;
Laboratory B, C, and A. Laboratory B includes offices and laboratories
from 102 through 243. Laboratory C includes offices and laboratories from
300 through 445 and Laboratory A ivcludes offices and laboratories from
502 through 651. The laboratories (with the exception of labs 641/643)
which will be released to unrestricted use are located in the lower floor
of the Laboratory B section and are shown in Attachment 3. The
laboratories (25) are 102, 104, 107, 109, 111, 113, 115, 117, 119, 122,
128, 130, 132, 134, 137, 139, 141, 143, 145, 147, 149, 151, 154, 641 and
643. Laboratories 109/111, 115/117, 119/122, 130/132/134, and 641/643 are
combined labs. Laboratories 641/643 are located in the Laboratory A
section of Building 2 (see At.acament 2).

Six laboratories (115/117, 119/122 and 641/643) have mezzanines.




There war no known use of radioactive materials in the 118/117 mezzanine,
The mezzanine in lab 119/122 had a storage cabinet which contained only
sealed sources which were transferred to a new location. The mezzanine in

lab 641/643 also contained some radicactive materials.

The total area of the twenty-five (25) labas 4s 10,115 fte including
the mezzanines. Of this, only 1776 ft2 required decontamination other
than the removal of sources and/or the removal or decontamination of
equipment or cabinets. These were laboratories 115/117, and 141, 143, 145
and 643, The decontamination required surface cleaning of the . in
115/117, and cleaning or removal of contaminated floor tiles in
laboratories 141, 143, 145 and 643, 1In addition, about 15 ft2 total area
of concrete was scabbled in labs 147, 143, and 144,

RS

CRITERIA FOR RELEASE TO UNRESTRICTED USE

Equipment and Facilities

Table I (Attachment %) is taken from USNRC's coriteria for releasing

facilities and equipment tc unrestricted use. It has been incorporatea

into our SNM-696 license. The State of California's limits for release of

facilities and equipment to unrestricted use are identical to these limit
for the radionuclides of concern (predominantly U-238, Cs-137,

Co=60). These guidelines, "DHS Criteria for Release of Faci)

-

Equipment to Unrestricted Use," are also known as "DECON-1"®

decontaminated the laboratories below the limits specified
Tables.

Soil Criteria

The criteria for soil decontamination is given in Tables 2 and 3

(Attachments AC and 4D, respectively). These criteria have been

previously approved by the NRC for use at the CA site and were approved by

the Department of Health Services in Reference 2. Table 3 provides soil




concentrations in pCi/g which if residing on the surface and inhaled would
got lead to an exposure exceeding the target criteria specified in Table 2
(Attachment 4C),

S04l exposed after the removal of concrete in the two localized areas

in the service core area of Building 2 was acalyzed by gamma spectroscopy
to determine the radicactive concentrations of the various isotopes. If
the levels were above the soil criteria summarized in Table 3, soil was
removed until these levels were met.

The collection, preparation, analysis and results of these soil

samples are as follows:

Surface soil samples were collected at each area where soil was
exposed. The soil samples were dried to remove moisture. The
samples were crushed and mixed to eliminate clumping and to
homogenize the sample. the scil samples were then milyzod by gamma
rey spectroscopy using a high purity germanium detector system in
accordance with written procedures. All gamma emitting radionuclides
were identified and their concentrations were determined.

JNSTRUMENTATION AND MEASUREMENT LIMITS FOR RELEASE

lnstrumentation

1.

Beta/gamma counters

Model TBM 28 geiger counters manufactured by Techanical
Associates were used to survey surfaces for beta/gamna
contamination. The instruments contain a pancake Ceiger-Mueller
(GM) detector which has a window thickness of less than 7

2g/cm@, The instrument has three ranges covering from 0-~50,000
counts per minute (cpm).

Camma Detectors
8. Model 19 microR meters with Nal scintillation detectors



manufactured by Ludlum Measurements Inc. were used in all
locations, The instrument has three ranges from (0 - 5 mR/hr.

b. Camma spectral analysis on selected samples were performed using
a high purity germanium dotector manufactured by Canberra

Industries, Inc.

All portable instruments a~e calibrated using # nominal 30 curie

Ca~137 source. The alpha/beta systems and the germanium detector system
has been calibrated for various type of samples. This calibration is

checked on a daily or weekly basis depending on usage.

Meaaurement Limita for Release

1.

2.

Background

A "standard"™ natural background was determined for each instrument and
subtracted from the survey readings. The surface beta/gamma readings
wvere completed using the TBM Model 28 GM counters which have a
background concrete reading of 80 plus or minus 20 counts per minute.

Efficiency and Ceometry correations

Because of the different radionuclides found in these laboratories,
(primarily Cs-137, Co=-60, U-238 and U-235), an instrument efficiency
calibration was not completed for every area. All locations found to
bave contamination above backgrcund levels were decontaminated to
hackground levels. There were two exceptions. The hood in lad 130
was contaminated with Co-60. An instrument (geiger counter) was
calibrated to determine the efficiency to Co=60 using a Co-60 spiked
concrete standard traceable to NBS, The hood was then cleaned until
the levels were below the limits for Co-60 (beta/gamma levels)
specified in Table 1 (Attachments 4A and 4B). The concrete in the
service core area behind lab 331 was contaminated with U-238. The
geiger counter was calibrated using a U-238 concrete standard
traceable to NBS. The concrete was then decontaminated by scabbling
the surface until the levels were below the limits for U-238 specified
in Table 1 (Attachments 4A and 4B).



FREVIOUS LABORATOQRY ACTIVITIES AND
EFFORT QOF DECONTAMINATION REQUIRED

A brief description of the previous use of these 25 laboratories is
provided below as well as the total area of each.

Case 1: No Hiatary of Use of Radicactive Materiala (Cursory aurvey
Completed)

Five of these laboratories 102, 104, 107, 109, and 111 had never
been used for work involving radioactive material. The
approximate total area (ft2) is as follows:

Laboratory Area (£12)
102 344 )
104 252
107 324
102/104/107 Mezzanine 697
109/111 516
2193 re2

A meter survey using a TBM-28 geiger counter and a microR meter
was conducted in all of these laboratories. There was no
radiocactive material or contamination found. Wipe samples were
also collected. No contamination was detected.

Case 2: Poaaible Use of Radicactive Material Prior to February 1968

There has not been any work involving radioactive materials in
three these laboratories in the past 20 years. Records were not

reviewed past this time. The three labs and the approximate
total area (ft2) are as follows:



137
139
151

Area (L32)

288
288
288
864 ft2

A survey using the GM counter and a microR meter was conducted.

No radicactive material or contamination was detected.

Lase 3: Radioactive Material Used in Laboratories Singce February 1968
Records show that the following laboratories have been used for
working with radiocactive material in the past 20 years., The labs
were primarily used for Research and Development. The labs and
the area in ft2 are provided below.

Laboratory

113

15/117

1157117 Mezzanine
1197122

1197122 Mezranine
128

13071327134
130/132/134 Mezzanine
141

143

145

147

149

154

Area (Ft2)

288
576
408
672
hhLg
288
864
570
288
268
288
288
288
384



641/643 672
641/643 Mezzanine 48
Total 7058 (with Mezzanines)

Laboratory 113 had been used in the past five years for Research
and Developwent work. The Work Authorization allowed irradiated
material transfer, handling, grinding, screening and
dernsitometric determinations. Irradiated material as well as
U=23%, U-238 and Th-232 was allowed to be handled. All sources
and contaminated equipment were removed from the lab. A survey
was conducted using the GM geiger counter and mircoR meter; nc
contamination was detected. However, during the confirmatory
survey completed by the NRC on December 15, 1987, a cabinet
drawer and a lead brick were found to be contaminated (about 1000
counts per minute). These were removed by GA personnel.

Laboratories 116/122 were used by the Health Physics group to
analyze samples for radicactivity. The samples normally
contained low levels of radicactivity in the form of mixed
fission products, mixed activation products, uranium and thorium.
All radiocactive liquids were collected in an approved container
and transferred to the Waste Processing Facility for proper
disposal. A hood and oven used to process samples have been
cleaned. There was no contamination found on the counters
including the mezzanine area. However, during the State of
California confirmatory inspection on December 17, 1987, K. Wong
found contamination in the cabinet below the hood, and subsequent
contamination of about six square feet of floor tiles measuring
about TO00 counts per minute. GA personnel removed the cabinet
below the hood and the contaminated floor tiles. A subsequent
survey by K. Wong showed no contamination.

Laboratory 128 was used for the same work as that conducted in
lab 134 (described above) until about three (3) years ago.
During the confirmatory survey conducted by the NRC on December



15, 1987, & wvall section measuring about 1000 counts per minute

was discovered by NRC and removed by GA personnel. A subsequent

survey by the NRC iaspectors showed no contamination.

Laboratory 130 of the combined lad 130/132/134 was used until
12/86. The Work Authorization pricr % 12/86 allowed irradiated
material transfer, bandling, grinding, screening and
densitometric determinations., Irradiated material as well as

y U=228 and Th-232 was allowed to be handled. Two caves
containing irradisted samples were ramoved and the samples were

disposed of as radicactive waste. Another cave inside the hoocd

5

also containing irradiated samples and bricks were transferred t

the Hot Cell Facility. There waa equipment which was

contaminated with radiocactive ma‘*erial which was repoved. The

)

nood was cleared out and decontaminated. Gamma scans showved the

predominant contaminant to be Co~60. An instrument calibrated

for Co~60 was used to determine the amount of effort needed to

clean the hood to meet the release limits for Co«60 provided

in
«leq in

Table 1 (Attachments LA and 4B). The final survey of th

of the hood is

provided in Attachment 13.

Laboratories 147, 149, 151 and 154 were used prior to 1982 and
new concrete was poured in 1982 after flooding cause damage to

the tile, concrete below and the walls of the laboratories due

to
a water main break. New tile has also been installed several
times since their use. Surveys completed in these laboratories

5
4ab

ahowed no contamination. Until January 1977,
for measuring the thermal and physical properties of irradiat

carbon and graphite samples and unirradiated

1 alsc contained some X-ray d ‘action equipment.

uary 1981, lab 19 was used primarily for the stud

Cesium=134 and Cesium~137 diffusion in graphite, Until about
January 1975, fuel kernel fabrication was conducted
The Work Authorization allowed the use o

360
350

grams), Th-232 (1000 grams),




10
labs including lab 151, From 1975 until March 1982, irradiated

fuel particles were received in ladb 154 for probe analysis.

Labs which needed decontaminatira in Case 3: (bevond the removal
Sf sources and contaminated ecuipment)

118/117 576
141 288
143 268
144 288
643 338

1776 ft2 (Included in area above)

Laboratory 115/117 was used until recently for studies utilizing
irradiated material, U-235, Th«232 and U-238. The . ..oratory
contained contaminated equipment, hoods, ducts, ovens, etc. which
were contaminated with mixed fission products. All of the
equipment has been . noved, There was some slight contamination
of the floor which was removed by washing the floor. A detailed
survey was conducted.

Laboratories 141, 143 and 145 had various uses involving
radicactive materials. Various work authorizations allowed the
measurement of Kr-85 diffusion through empty and filled tubes
under GCFR conditions and adsortion isotherm studies. These
laboratories required the most decontamination effort. The
floors 4in 141, 143 and 145 required washing and in some cases the
removal of floor tiles and a total of about 12 ft2 of concrete
was scabbled in these labs., The scabbling was required after
contamination was detected under the hoods. All of the labs
contained contaminated equipment and materials. In lab 141, six
linear feet of piping from the walls had to be decontaminated and
about 3.5 ft< ares of concrete was scabbled. Lab 141 has been
left with the scabbled concrete exposed and the original floor



1"

‘ tile. Lab 143 had about eix linear feet of pipes decontaminated
and al=o and about a 2 ft2 area of concrete was scabbled. In
addition, about onme ft2 of wall was removed. Lab 145 had five
linear feet of pipes decontaminated and about 2 ft2 of concrete
scabbled. The concrete in labs 143 and 145 have been
reconstructed and a few new tiles has been placed in these areas.
In all about 17 linear feet of pipes were decontaminated, one ft?
of wall and 12 ft2 area of concrete was scabbled. A fireproof
cabinet panel beneath the hood measuring about 2000 counts per
minute was discovered by the NRC during their confirmatory survey

and was removed by CA personnel,

The laboratories 641/643 were used until recently for research
and development of & procedure for pelletizing and sintering
thorium oxide (ThOp). Normal uranium and thorium were the
principal radionuclides used for this research. Small amounts of
. U=235 were also authorized (<350 grams). In addition, a small
. amount of Pu-239 (<0.04 grams) and U-233 (<0.21 grams) were
occasionally used. Lab 641 required only the removal of
contaminated equipment. The lower floor of lab 643 required the
removal of equipment and disposal of a hood as radicactive waste.
About six feet square of tiles were disposed of as radiocactive
waste. The concrete was washed and then surveyed. No
contaminatior "', detected. The mezzanine above lab 643 had one
depleted fuel rod and many irradiated mettalographic samples.
The NRC alsc found a counter top ou December 14, 1987
contaminated to 30,000 counts per minute. The top covering was
removed &s well as the lower plywood section of the cabinet. The
NRC resurveyed the area which was found to be clean.

SERVICE CORE AREAS

There were two locations in service core area shown in Attachment 2
. which GA requested the NRC and State of California to survey. Soil
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samples were also collected by both agencies. One of the locations is
behind lab 331 and the other location is bebind lab 361,

Sseryice Core Area behind lab 331

Radicactive liquids in several laboratories in Building 2 were
collected in 55 gallon drums for later treatment by the Waste Processing
Facilities. One of these drums was located in the service core area
behind lab 331 (see Page 1 of Attachiment 15). During a routine survey of
the service core area, some contamination was detected on the concrete
pear and underneath the drum. Apparently, the piping had leaked or the
tubing leading to the drum disconnected resulting in the concrete becoming
contaminated. The drum was removed and the area surveyed, The initial
survey is provided in page 1 of Attachment 15. The highest contamination
was located on the concrete beside the drum. The contasination seeped
between two concrete alabs and into the soil below. The concrete was
reroved and disposed of as radicactive waste and the contaminated soil
below it was collected and gamma scanned to determine the contaminant(s).
U=238 was the predominant radionuclide found to be present. Soil was
removed until the residual met the release limits for soil provided in
Attachments /C and 4D, The concrete was scabbled (see page 1 of
Attachment 15, until the release limits provided in Table 1 (Attachment 4A
and 4B) were met. The initial and final soil sample results are provided
in Attachment 16. The location of the final soil samples for the service
core area behind Lad 331 presented in Attachmeut 16 are shown in page 2 of
Attachment 15. These samples are labeled "N" for the north side of the
hole and "S" ‘or the south end of the hole. The final survey of the
asoncrete ir also provided in page 2 of Attachment 15.

Service Core area bebind 381

Contamination was also detected in a floor drain located behind
laboratory 361. The floor drain, concrete surrounding the floor drain and
the pipe (several feet in length) connecting the drain to the sewage line
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vere found to be contaminated and were removed by GA perscnnel. The
sewage line itself was found not to be contaminated, The contaminants
vere U-~238 and thorium. There were about five 55 gallon drums being
stored in the area. Although it is not known how the contamination
occurred, it is feasible that liquid waste was being transferred to a drum
and scme was spilled in the area during this process. It is also possible
that the liguid waste was diverted into the floor drain inadvertently by
someone working in or near this laboratory. GA does not allow the dumping
of radicactive liquid wastes in any facility except the Waste Processing
Facility (unless previously reviewed and appioved by Health Physics),
however since the facility has been in operation for many years (about 25
to 30 years), it is not possible to say with certainty that this did not
occur. Another possibility is that a storage drum overflowed at some time
in the past causing the contamination. The surrounding soil was collected
and analyzed by gamma scan and found to be at natural background levels.
The results of the analysis is provided in Attachment 16,

EINAL CONTAMINATION SURVEXS

Contamination surveys were conducted in the laborat.ries although the
floors had been washed; which effectively eliminates the piobability of
removable contamination. The locations of the wipe samples collected in
the laboratories are shown in Attachment 5 and the results are shown in
Attachment 6. The wipe samples were counted in & calibrated low level
alpha/beta/gamma counting system manufactured by Canberra Industries Inc.
The contamination levels in every lo .on were < 20 dpm/100 cm? area, and
vell below the Table 1 limits (Attachment 4) for removable contamination.

LABQRATQRIES

Final radiation surveys of the laboratories were conducted using the
TBM-28 OM counters. The results of these surveys are shown in Attachments
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7 through 14 as described below. All laboratories were decontaminated to
the background radiation (80 cpm «/= 20 cpm) which explaine the dpm value
of zero in the final rediation surveys with the exceptic) of a hood in Lab
130 which was decontaminated to meet the Table I levels for beta-gamma
emitters (contamination was Co-60). Radiation levels above background
levels are given in dpm/100 em?, both for the average (top value) in a 1
©2 or less area and the maximum (bottom value) in & 100 cm? area. It can
be seen that all valuez are below the Table I limits (Attachmerts 4A and
4B). The final surveys are presented in the Attachments as follows:

Attachment 7: Final Surveys LABS 113, 115/117
Attachment 8: Fi :1 Surveys LABS 119/122, 128
Attachment 9: Initial and Final Survey LAB 141
Attachment 10: Initial and Final Survey LAB 143
Attachment 11: Initial and Finsl Survey LAB 145
Attachment 12: Final Survey LABS 147, 149, 154
Attachment 13: Final Surveys LABS 130/132/134
Attachment 14: Final Survey LABS 641/643

A microR meter manufactured by Ludlum Messurements was also used to
curvey the laboratories. The measurements were all within normal
background levels.

SERVICE CORE AREAS

The concrete floor area of the service core area behind Lab 331/:33
vas decontaminated to levels below the Table I limits for U-238. Paje one
of Attachment 15 provides the initial survey results and ,«ge two provides
the final results after cleanup. All values in the final survey results
were converted into dpw using efficiency factors for U~238. The soil
contaminated with U=238 was removed until the residual met the scil
criteria specified in Tables 2 and 3 (Attachments 4C and 4D). The
contaminated concrete around the floor drain in the service core area
behind Lab 361 was removed as well as the pipe. The soil samples
collected in this location showed no contamination above natural
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background levels (Attachment 16).

A microR peter manufectured by Ludlun Measurements was also used to
survey the boles in the servioce core. The measurements vere all within

normal background levels,

COMELIANCE WITH THEE TARCFT CRITERIA

The laboratories were cleared of all redicactive material scurces.
Contaminated equipment was either decontaminated to natural background
levels or disposed of as radioactive waste., All floors and concrete
surfaces vere also decontaminated Lo background levels and therefore meet
the limits in Table ' (Attachment 44 and 4B). The final surveys provided
in this report demonstrate compliance with the criteria for release to
ubrestricted use.

The results of soil samples collected Lin both of the service core
areas were well below the level specified in Tebles I and 3 (Attachments
4C and 4D, respectively).

CONCLUSION

Tventy~five (25) Laboratories have been deucontaminated for release
to unrestricted use. Five (5) of the laboratories required
decontamination beyond the removal of sources sio contaminated equipment.
Of these only about 15 ft2 of concrete required scabbling. Iteas or
locations identified by the NRC or the State of california as needing
additional cleaning during their confirmatory surveys were cleaned
impediately. The levels in all twenty-five laboratories are now well
below the criteria for release to unrestricted use. .

The two areas in the service core area also were cleaned below the
limits for unrestricted use,
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ACCEPTABLE SURFACE CONTAMINATION LEVELS3/2/

e I0e* VEMGE®, ¢ NAX M ¢ REOVEBLE® @

(épm/100 em™) (dpm/100 em®) (dpm/100 g=-
] Usnat, U~238, U=228, and $,000 15,000 1,000
associated decoy products
) Transuranics, Ra-226, Ra-228, 100 300 is
™he230, T™e=1218, Pa-231
Ac+227, Tei4d. Ie120
) Thenat, ™+222, 8r+9%0 1,000 3,000 200
Ra=223, Pa~224, U=222,
I1=126., 1-131, 1-133
] Deta~ganca emitters (nuclides $.000 18,000 1,000

with decay modes other than
alpha emission or spentanecus
fissionr) except Sr-90 and
others noted above.

) H=3, C-1l4 except as DNA 40,000 60,000 4,
precursors !/

L8]
L8]
©

Rere surface contamination by both alpha- and beta~gamma-~emitting nuclides exists, lre .‘.'
stablished for alpha= and beta-gamma-emutting nuclides should apply independently.

4 used in this table, dpm (disintegrations per minute) means the rate of emission by radicaciiv
dterial 48 determuned by correcting the counts per minute observed by an appropriate detector
‘Tr bacxground, efficiency, and geometric factors associated with the lnstrumentation.

‘easuremants of average contaminant should not be averaged over more than . square meter For
brects of less surface arvd, the average should be derived for each such cbject.

»
“he maximum contamunation level applies to an ares of not more than 100 em” .

“he amount of removable radicactive material per 100 cm2 of surface area should de determined

‘y wiping that area with dry filter or soft ebsorbert paper, applying moderate pressure, and
$5@88ing the amount of radicactive macerial on the wipe with an appropriate instrument of kacwr
1wl ficiency. When removable contamination on cbjects of less surface ares is determined, the
ertinent levels should be reduced proportionally and the entire surface should be wiped.

YA precursors mean molecules  or compounds that are directly incorporated into the DNA molecule
iurang ONA biosythesis, e.¢. purine and pyrimidine bases and their analogs, nucleotides ang
tucleosides. The acceptable surface contamination levels for H-3 and C-l4 in DNA precurscrs
1re 48 tadulaced in paragraph (d) for deta-gamma~emitters.

JENRC Regulatory Guide 1.86 Termination of Operating lLicenses for Nuclear Reactors, “""':~.7
2.€. (June 1974)

" ANSY, Cantrol of Radicactive Surface Contamination on Materials, Eouipment ang Fgc;:;:;ef-
To Be Released for Uncontrollied Use. final draft. croposed American National Standara mde

ntomic Industrial Forum, Inc.. N.¥Y. (June 1074)
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Attachment 4C

Exvosure ' Targes
Pathway Criteris
r—————————
External Rsdiatisn 10 ur/hr (a)
(whole body) (3§ sre/yr)

Inhalation of Partic. 1 aad/yr (lug:)

wates (lung, bone) (20 rem/yr)' "’
3 mrad/yr (bone)
(60 mrem/yr)

* Other Existing

Crxurp er Q;g!nc;

ur/r tuoor“”-tn cleanup
ftandare for Insetive Ursnium
Frocessing Slte: 500 srem/vr-
10 OR 205 170 mrem/vr<RC
Guidance; L00.300 mrem/yr-dur
geon Gereral's Guidance for (o
door exposure; % mrem/yr.

40 SR 190,

1900 mrem/yra10 crp 20' Y
& mrem/yr«id O 190
! arad/yr (lung), Jmrad (bone)
EPA Transuranic Guidance

(a)
™hisz value does not lnclude Sackground, the 1% mrem/yr (reslistic
dose) inaoludes shielding factar of 0.5 frem dullding & residestial
home for general population and residenc» time 20 percent.

(b)

80 CTR Part 192 « Federal Register, April 22, 1980.

(

(

c)haod an quallity factor of 20 as erigiznally intended for alpha
exitted from the transuranic elements.

“)Duunnd o or derived frem 10 CFR 20.



Attachment 4D

TABLE 3

naiv Concentr n in R itin n _Ann Inh Lon

Dose of 20 mrem to thLm(H ang 60 mrem to the !!"l( )

Solubility
fagionvelice Slegsalication

U238 v 16 . 1.2 & 10,
u=2lf W 3.2 110 3.9 x 103
Uei28 b 1.9 2 10 1,2 ¢ 10°
V=28 Y 315 ; 1.8 "0:
Vug?$ W 3.2 £ 10y 3.9 z 103
Vgl ) .9 1 10 1,2 £ 10°
‘.3“ Y 30 2 1.3 4 10:
Vg3t W 2.8 110 3.6 3 103
Vg3 D .7 110 1.1 % 10°
™he232 b 38 & 2.6 x 10,
™he232 W 3.3 x 10° .0 x 10
Ra=e2 8 W 3.3 2 103 2.9 x ‘03
™hez2s” v 20 ; 1.8 ¢ 108
Thee28 v 1.3 ¢ 10 3.3 ¢ 10°

u
Comb0 Y 1.2 1 10, 1.6 x 10§
Comb0 W 1.2 1 10° 5.8 x 10
Camt3T" . 0.6 1 10° 1.8 ¢ 10°

- 3 g
Sr=90 b .8 x 10§ 2.6 x 10§
Sr«80 D .6 2 10 a8 x 10

(1) Pulmonary lung (570 gm); consistent with EPA's Transuranic Guidance.

(2) Bone means osseous tissue (5,000 gm); consistent with EPA's Transuranic
Guidance.

(3) The daughters of Th~228 and Ac-228 do not contribute significanmtly %o the
inhalation dose because of their comparatively short hall=lives..

(4) Solubility classifications are based on ICRP-30.
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. ATTACHMENT 5 ’

Page 2 of 2

N .
ey e

/ 33784 raboratory A Section *

*52 and 53 located in lab 641 mezzanine




Attachment €: Contamination Survey Results

Page 1 of 3

GROEE ALFHMA/EETA COUNTING RESULTS FOR WIFE SAMFLCS

COUNT

SaMFLE 1D LENGTH
MIN

BLDEG 2 w=1 LablO2 1.
e 11/3/8? Lab 102 1,
3 Lab 104 1.
4 Lladb 107 1,
S Lab 109 1
& Lab 109/111 1.
7 Lab 113 g
8 Lab 113 1.
? Ladb 113 1.
10 Lab 113 g
11 Lab 115/117 1.
12 Lab 115/117 1.
13 1ab 118/117 L
14 1Lab 115/117 L
19 Lab 119 1
16 Lab 119 1.
17 Lab 122 i
18 Lab 122 1,
1? Lab 128 1.
20 Lab 128 L
21 rab 134 1.
<2 1ab 130 1.
23 rab 132 Mez 1.
24 1ab 134 Me2 1,

NOTE

ALFHA

DFM/73100 SQ.CH,

<1.212€-02
<1.212€-02
“1.212€-02
€1.212E-02
21633E-01
<1.212€=02
<1.212€-02
2+633E-01
2.633E-01
<1.212E-02
2.633E~-01
<+623E-01
14212€-02
{1.012€-02
”l.il:E-OZ
2+ 633IE-01
1.212E-02

1,212€=-02

4 ERROR
Foi CL

$9.00
9.00
§$.00
245,03
?%.00
°.00
24%.03
245,03
?5.00
245,03
246,01
?T.00

?S.00

RETA

- -
s L
o o
LR LS ]
m ™
D L ]
o o

.-
L8]
(L]
*

£ 00

~4

(1.721E 00
{1,282€ 00
9. 796E-01
1.626E 00
€1.721E 00
9.7%6E-01
1,301 00
1.271€ 00
1.626E 00
1.9851E 00
9. 4%3E-01
1,271€ 00
9. 7%6E-01
9. 453E-01
2.927€ 00
2.602E 00
1,721E 00
9.756E-01
9,453E-01

2+ 602E 00

% ERROR

°% CL

9S.00

146.13
103473
§8.00

146,12

THE ERRORE DO NOT INCLUDE INMERENT EFFICIENCY CALIKRATION UNCERTAINTIES,



. EAMPLE ID

og Lab 137
24 Lab 137
<7 Lab 139
g Lab 139
=g Lab 141
10 Lab 141
31 Lab 141
a2 Lab 141
23 Lab 143
14 Lab 143

3% Lab 143

. Lab 143
145

38 Lab 145
19 Lab 145
a0 Lab 145
41 Lab 147
42 Lab 147
43 lab 149
44 Lab 149
4% Lab 151
44 Lad 151
47 Lab 154

48 Lab 154

rage «» vi o

GROSS ALFHA/BETA COUNTING RESULTS FOR WIFE SAMPLES

COUNT
LENGTH
MIN

i

ALFHA

DPNKIOO SO.CHn

<1.212€-02
“1.212E-02
“1.,212€-02
%1:,2128+-02
1.281€ 00
2+61BE-0!

2.633E-01

<1.212€-02
<1.212E-02
$1.212€-02

S.92%5E-01
“1.212E-02
<1.212€-02

(1.2125‘0:

”IO:I:E‘O:

€1,212E-02

<1+2128-02

ERROR
3% CL
9%.00
95.00
$5.00
.00
?2.00
$5.00
95.00
103.16
Saé. 44
245,03
95.00
9,00
9%.00
$5.00
?E.01
154,00
99,00
98.00
$9.00
95.00
$S.00

§5.00

RETA
DEM/7100 SQ.CH, p 4

3.2%2E 00
1.431E O
1.9%1€ 00
€1.721E 00
1.626€ 00
1.626E 00

1.9%91E 00
2.480E 00

4.353E 00
2.246E 00
1.301E 00
1.951E 00
1.301E 00
1.626E 00
1,626E 00
?.1%50E~01
1.301E 00
2+602E 00
<1.721E 00
1.301E 00
9.736E-01
1.626E 00
1,301€ 00
1.626E 00

ERROR
?CX CL

67.90

39421

THE ERKORS DO NOT INCLUDE INMERENT EFFICIENCY CALIBRATION UNCERTAINTIES.,



COUNT
SAMPLE ID LENGTH
MIN
4% Lab 154
50 Lab 154 8
AVERAGE
51 Lab 643 :

52 lab 64]1 Mez

53 lab 643 :
4 lab 641 Mez

Page 3 of 3
CROSS ALPMA/BETA COUNTING RESULTS FOR WIPE SAMFLES
ALFHA FETA .
DFM/100 8G.CHM, % ERROR DFM/100 8Q.CH, % ERROK
?5% CL 8% CL
2.633E~01 24%.03 1.996E 00 108.27
1.212E-02 92.00 9.7%6E-01 146.13
9.367E-02 1.890€ 00
1 AERE .00 ee AN 1 %31E An oF
2724804 24% .07 7 S03E-01 0L . 0
{1 SFRF N2 LA AL T Y1 EL.ND oe ¢
1290622 *8.: 00 ? EN2E- $T .0
2 7198E-N2 4 CABE~N
INCLUDE INWERENT EFFICIENCY CALIKRATION UNCERTAINTIES

EEEORE DO NOTY

JAN 14082
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ATTACHMENT 18 B8R » 23C 18- JAN-88 18:05 Page 1

ATTACHMENT 18: INITIAL AND FINAL SURVEY LAB 143

12 - 24 12 - 24
"""""""""" V'-'CJ‘l'l ll‘ll'l'le cEbapine e T D T i S N Sl S S S Gt o S s
50 Be 8o s ' L] 'l e ﬁ
) L) né I @ e e e
N
sails 3
- 62 8 e @ e @ @
Pies; 8¢ 80 s L] 2 L] 2
L] 00 |80 ae C * L L ] @&
U 1506 (89 Be = 2 o 2
15} &
i
199 B0 se N TOOK | - i a L
-8 aa ne £ HOOO | » e [ a3
w ouT -
"o Be L3 @& i 4 2 @
88 LT e l 3 @ 2 .l
=@ ae se ne e e a3 e
L] L2 L) s& e J 8 @
e 8 s 80 L ] e 2 e
L) Bt £l L] e L] @ J \
L1 &3 s B @ e @ L N
L a3 L) e e e e e
INITIAL SURVEY FIMAL SURVEY
INITIAL SUMVEY COMPLETED OCT. 8, 1987 FINAL SURVEY COMPLETED OCTY. 28, 1987
USING G (DLNTER (1Bw-28 769) CALIBRATED 8/3/87 USING GM (OUNTER (TBM-28 #2769 (ALIBRATED ®8/3/87

ALL VALUES #RE IN COUNTS PER MINUTE . BACKGROUND READING 8@ PLUS GOR MINUS 20 (PM

INITIAL SURVEY NOTES:
HOUD YONTED 10 CAUSTIC CABINET LEAKED ONTO FLOOR VENT AND PIPES ON THE
WALL AND FLOOR. ALL OF THESE AREAS ARE CONTAMINATED TD 1500 (PM.

nE

CAUSTIC SLUTION WAS DRAINED INTO A LIQUID WASTE CONTAINER.

PIPES ON THE WALL AND ABOUT ONE SQUARE FOOT OF WALL SURFACE WERE
DECONTAMINATED TO MEET RELEASE LIMITS.
FINAL SURVEY NOTES:

2
3.
“

LEVELS WERE MEASURED ON TILE OR CONCRETE FLOOR AFTER CLEANENG.

EACH INIT REPRESENTS THREE FOOT 8Y THREE FOOT AREA OR LESS.

TOP wALUE IS THE AVERAGE BETA/CAMMA DIRECT READING IN DPW/129 Cu2
IN A THREE FOOT BY THREE FOOT AREA OR LESS.

BOTTOM VALUE IS THE MAXIMUM BETA/GAMMA DIRCCT READING INn DPM FUR AN
AREA (10@ (w2
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ATTACHMENT 15: INITIAL SURVEY OF SERVICE CORE AREA BEHIND LAB 3317

Previous 55 gallon drnm location

R —
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e ,\T
en

CABINETS

|
]

26 FEET

Survey ccmpleted on 11-9-87 by S. Perelman uzing TEM-28 #92238 calibrated 11-13-87.
Radionucl ide contaminant was U-23F

£11 measurements were made on concrete before cleanup.

Al]l measurements are in beta/gamma counts per minute.
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ATTANOIMENT 15: FINAL SURVEY OF SERVICE (YRE ARFA BENIND IAR 331

NOIES: 1. Survey completed on 11-18-87 by 5. Perelman using TEM-28 #92238 calibrated 11-13-87. .

Radionucl ide contaminant was 1-238.

All measurements were made on concrete after cieanup.

Each unit represents a three foot by three foot area or less.

The top value is the average beta/gamma direct reading in DPW/100am? in a three foot by
three foot area or less.

'mel;stavalne is the maximm beta/gamwma direct reading in DPM for an area less than

106 o

Rl 2 Soll Exposed.

N—>

2.
3.
4.
5.

6.
7.

8.
9.

7

Seil Sample Locations
Concrete Scabbled




ATTANCHMENT 16
SOT1. SAMPLE RESILTS

Radionuclide Concentration (pCi/g)

Sample
ID % __Co60__ O3y Th-228 Ra-228 _ Ra—-226 U228

INITIAL SOIL SAMPLE RESULOS (BEFORE CLEANT)

+ 0.00 0.29 + 6.07 1.11 + 0,05 0.56 % 0.04

331 2.0 + 0.00 0.00
Service

Core

361 0.00 +# 0.00 0.00 + 0.00 0.60

Service
Core

FINAL SOIL. SAMPILE RESULIS (AFTER CLERNUP)

0.00+ 0.00 0.00 + 0.00 0.9 1.08+ 0.20 4.17+ 0.44 0.11 + 0.05

0.00 + 0.00 .00 + 0.00 0.72 0.47 1 0.15

END

361 .06 + 0.00 0.00 + 0.60 0.45 + 0.02

Service
Core
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030 CENERAL aTOMICS

Mr. Robert D. Thamas, Chief
Nuclear Materials Safety Section

Us8, Nuclear Regulatory Canmiesion
Region V

1450 Maria Lane, Suite 210

Walnut Creek, Ca Y4596

Subject: Docket 70-734: SNM-696; Request for 1

elease of Selected
to Unrestricted Use

Laboratories

Dear Mr. Thamas:

AS you are aware, General Atamics (GA) is i
taninating and obtaining release to unrest:
laboratories and assoclated offices in GA's
the "L or Science

laboratories were

n the process of decon-
iCted use of selected

Bullding 2 (also Known as
aboratory Building), Twent
o

] nty-five such
released earlier this year,
A has recently decontaminasted another il
§ group consists of 13 lat
eSignated as "Group 2. GA }

.
e activities

Jroup of laboratories iy
i ories and associated
ices and is 4 plans for conduct-
Awolving radicactive material in these

188 and desires to lease them to outside campanie~

¢ GA also
desires to lease the of fices

across the hall fram these ° atories,
These of fices have never been ised for work ir
-‘z0,‘vp\g.‘

tidl., According)
urvey of these laboratories teo
or release to unrestricted
these laboratories and
18e,

LNvolving ACtive
Yo GA heredby requests the reguisite «ndependent
£ O confirmm that they meet the criteria
f use and, based upon such a finding, that
associated offices be released to unrestricted

L

f8Si8t you in planning ¢

3 for the confirmatory survey and the
t release of the subject facilities O unrestric ed use, the
of GA's tinal radiation and contaminat 10N surveys are provided
nClosed report,
"Group 2" consists of 13 laboratories OCCupying a total area of 9,652
fquare feet, A brief history of the use of th ]

ete laboratories uring

s&d report. The Primary
laboratories were Ce~137,

al uranium, and thx rium,

the past 20 yea

radionuw

led in the enclc
in these

33, depleted op Only three of




the laboratories (i.e,, labs 236, 313 and 333) required decontamina-
tion beyond the removal/decontamination of sources and contaminated

equipment (including hoode and associated ducting and filter plenums .
Of these, only a 50 square foot area required cleaning or scabbling.

The primary contaminants were identified as Ce-137 and 0~238,

GA has decontaminated equipment and facilities consistent with the
State of California's and U.8. Nuclear Regulatory Commission's
guidel ines for release of facilities and egquipment to unrestricted
use. Tie results of GA's final surveys (provided in the enclosed
report) demonstrate campliance with these guidel ines,

GA has tenants who are desirous of occupying the subject laboratories
and associated offices as soon as they are released. It is,
therefore, important to GA to obtain the requested release as soon as
possible, Concurrent with submitting taie request to you, we are
making a similar request to the State of California Department of
Health Services.

If you should have any questions regarding our request or the enclosed
report, please contact me at (519) 455-2823,

Very truly yours,

e ol RS

Feith E. Asmussen, Manager
Licensing, Safety and
Nuclear Campliance

KEA/mk
Enclosure
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INTRODOCTION

During October, November and December 1987, General Atomics (formerly
known as GA Technologies, Inc.) decontaminated a selected group of
laboratories in Building 2 (also known as the Science Laboratories
Building). A report dated January 17, 1988 documenting these surveys was
sutmitted to the NRC (Reference 1) and to the State of California.

During January, Pebruary and March 1988, General Atomics
decontaminated another group of laboratories in Building 2; designated as
Group 2. GA has no plans for conducting any future activities involving
radicactive materials in these laboratories and would like to lease some,
or all, of these laboratories to outside companies. The offices across
the hall from these laboratories which have never been used for work
involving radicactive materials may also be leased to outside companies.
Accordingly, GA is requesting the release of these laboratories and their
associated offices to unrestricted use.

Group 2 consists of a total of thirteen (13) laboratories having a
total area of 5652 ft2 which will be released to unrestricted use. A
brief history of the use of these laboratories in the past twenty (20)
years is provided. The primary radionuclides previously used in these
laboratories were Cs~137, Co-60, U-235, depleted or natural uranium, and
thorium. Only three (3) of the laboratories (236, 313 and 333) required
decontamination beyond the removal/decontamination of sources and
contaminated equipment (including hoods and associated ducting and filter
plenums). Of these, only a 50 f£t2 area required cleaning or scabbling.
The primary contaminants were identified as Cs-137 and U-238.

GA has decontaminated ecuipment and facil!‘ies consistent with the
State of Calirornia's and U. §. Nuclear Regulatory Commission's guidelines
for Release of Facilities and Equipment to Unrestricted Use.

The results of the final radiation and contamination surveys are
included in this report to demonstrate compliance with the guidelines.



SITE DESCRIPTION

= The location of Building 2 with respect to-other facilities an the GA
Site is shown in Attachment 1. A layout of ‘Building 2 is shown in
Attachment 2. The building is divided into three Laboratory sections;
Laboratory B, C, and A. laboratory B includes offices and laboratories
fram 102 through 243. Laboratory C includes offices and laboratories from
300 through 445 and Laboratory A includes offices and laboratories from
502 through 651, The laboratories to be released to unrestricted use in
Group 2 are located in the upper levels of the Laboratory B section and in
the upper and lower levels of the Laboratory C section (Attachment 3).

The thirteen (13) laboratories are 228, 230, 232, 236, 311, 313, 319,
331, 333, 419, 421, 435, 437. labcratories 228/230/232, 331/333, 435/437
and 419/42] are combined labs. Five (5) laboratories have mezzanines.
These are 331/333, 419, and 435/437. The mezzanine above lab 419 extends
over lab 417. lab 417 will not be released to unrestricted use at this
time. A summary by combined laboratories and mezzanines (where
applicable) is provided helow:

Laboratory £t
228/230/232 1008
236 336
31l 600
313 288
319 288
331/333 and mezzanines 960
19/421 604
4.7/419 mezzanine 448
435,437 and mezzanine 20
Total 5652
2



(RITERIA FOR RELEASE T0 UNRESTRICTED USE

Table I (Attachment «4) is taken from USNRC's Criteria for releasing
facilities and equipment to unrestricted use., It has been incorporated
into our SNM-696 license. The State of California's limits for telease of
facilities and equipment to unrestricted use are identical to these limits
for the radionuclides of concern (predominantly U-238, Cs~137, U-23%5 and
Co-60). These guidelines, "IHS Criteria for Release of Facilities and
Equipment to Unrestricted Use,"™ are also known as "DECON~1" are summar ized
in Table I (Attachment 4B). GA has decontaminated the laboratories to
levels below these guidelines.

INSTRUMENTATION AND ME: SUREMENT LIMITS FOR RELEASE

Instrumentation

Beta/gamma counters - Model TR

M 28 geiger counters manufactured by
Technical Associstes were used to survey surfaces for beta/gamma

contamination. The instruments contain a pancake Geiger~Mueller (GM)

detector which has a window thickness of less than 7 my/ane, The

instrument has three ranges covering from 0-50,000 counts per minute
(cpm) . The instruments are calibratad semiannually using a Cg-137

standard or a pulser.

Alpha counters - Model 12 rate meters with Model 43-44 air
proportional alpha probes manufactured b

4

y Ludlum Measurements Inc.
were used to survey for alpha contamination. The instrunent has four
ranges covering from 0~500,000 counts per minute. Alpha counters are
calibrated using an alpha source traceable to NBS.

Gamma Detectors - Model 19 microR meters with Nal scintillation
detectors manufactured by Ludlum Measurements

locations., The

Inc. were used in all
instrument has three ranges fram 0 - 5 mR/hr. The
MICIOR meters are normally returned to the manufacturer for

calibration annually,




Gamma spectral analysis on selected samples were performed using a

high purity germanium detector manufactured by Canberra Industries,
Inc.

Alpha/Beta counting systems are used to analyze wipe sanples .

The alpha/beta systems and the germanium detector system has been

calibrated for various type of samples. 'his calibra*’ .., is checked on a
daily or weekly basis depending on usage.

" Limits for Rel
The final survey results have been converted from cpn (counts per minute)
for a particular detector to dpm/100 am? by correcting the counts per
minute cbserved by an appropriate detector for background, detector
efficiency and geometric factors associated with the instrumentation.

1.

2.

Background ,

A "standard" natural background was decermined for each instrument and
subtracted from the survey readings. The surface beta/gamma readings
were completed using the TBM Model 28 GM counters which have a
background concrete reading of 80 plus or minus 20 counts per minute.

Efficiency

Ten (10) of the laboratories did not require decontamination after the
sources and equipment were removed. A total of 50 f££2 in three (3) of
the laboratories (236, 313 and 331/333) required cleaning of surfaces
¢~ scabbling of the concrete in order to meet the guidelines in Table
1 (Attachments 4A and 4B). The contaminants were identified as Cs-137
in labs 236 and 313 and U~238 in lab 333.

NBS traceable standards were used to calibrate instruments for Cs-137
and U~238 efficiencies. The standards consisted of concrete hlocks
having an area of approximately 25 cm x 25 am each spiked with an NBS
traceable standard liquid solutions of Cs-137 or U-238.




Attachment 4A and 4B). The maximum allowable level is 15,000 dm for
an area less than 100 am?, Surface measurements of the blocks wer s
obtained with the instruments and percent efficiencies were obtained.
The readings were corrected for efficiency by multiplying by a
correction factor.

.“mx Iy C’[IQ&:UQD

The values listed in Table 1 are in dm/100 an?, therefore, a
correction factor was applied to the values to correct for the smaller
area of the detector. The TBM-28 has a 5 cm diameter detector which
measures a 19.6 cm? area. The reading is corrected by rmultiplying by
S.1. The alpha detectors used for the surveys "see", at any given
time, an area of about 78.7 an?, which then requires a correction
factor of 1.27.

PREVIQUS LABORATORY ACTIVITIES AND
EFFORT OF DECONTAMINATION RECUIRED

INTTIAL SURVEY

An initial beta/gamma survey was conducted during and after the
removal of all equipment (including the hood, filters, plenums and
associated -ting) to determine the extent of the r aining contamination

il ldal

~

and the radionuclides present. There initial surveys are shown in
Attachments 8-11. All values are priwided in crn (beta/gamma
contamination) using a Techrnical Assoiates Model TBM-28 GM counter.
Three laboratories had some contaminat.on presant either on the floor
(labs 313 and 333) ir on the floor and woll (lab 236).
and gamma scanned showed the conwminants were Cs-137 in labs 236 andg 313,
and U-238 in lab 333. All areas requi.ing decontamination were then
cleaned until they were "l_w the release criteria.

Samples collected

Every reasonable
effort was made to ..iminate residual contamination. No covering was
applied to the contaminated surfaces of equipment or structures such as

paint, plating etc.




The total area of these laboratories is 912 ft2 (exc’ .ding the
mezzanines) but only about 50 ft2 required decontamination. The cleanup
effort involved washing of floors, removal of floor tiles. removal or
cleanup of hoods, associated plenums and ducting and the scabliling of
about 12 ft2 of concrete on the floor and about 9 ft2 of concrete brick
from the northeast wall of lab 236,

A brief description of the previous use of the 13 laboratories is
provided below as well as the total arra of each.

labs 220/230/232

Lab 230 was the nuclear calibration laboratory at GA for many years.
Primarily only sealed calibration sources were used in this laboratory.
In addition, small quantities of U-235 (<15 grams) were authorized to be
used in the lab as well as small quantities of tritium ard KTypton gas.
The sources were used to calibrate radiation detection instrumentation.
Surveys using Nal detectors as well as geiger counters were conducted in
this laboratory. No contamination was detected on the floors, walls or
cabinets. PRadicactive material were not used in labs 228 or 232.

Lah 236

This laboratory was previously an analytical chemistry laboratory. Srali
Quantities of various radionuclides with atomic numbers 1-105 ware used in
this lab. The contaminated concrete removed fram the laboratory wa:s gamma
scanned to determine the contaminant. Ce-137 was the Eedaninant
radionuclide detected.

Laboratory 236 was cdecontaminated to meet the Cs~137 levels in Table 1
(Attachments 4A and 4B).

Lah 311

This laboratory was used to analyze reactor material using radioactive

tracers and for analysis of samples containing mixed fission products,

thorium, uranium, Cs~137, and Sr-89, The hood required decontaminration



and scme contaminated equipment was disposed of radiocactive waste. The .
floor tiles were not contaminated but were removed to facilitate a neter

survey of the concrete below. The hood was decontaminated to meet the

levels for release to unrestricted use. The rest of the lab was not

contaminated. No contamination was detected on the concrete surface.

Lab 313

This laboratory was used by the fuel chemistry department for various
research and development projects. The pr unary radionuclides used were
U=235, U~238 and thorium. Some portions of the laboratory required
decontamination. Contamination was found on a gmall portion of the
exterior of a pipe. The pipc was removed. The floor drain had some minor
contamination (about 300 cpm) which was removed with cammercial cleaners.
Same loose contamination found under a laboratory counter was cleaned up
and the local floor tiles were removed to verify that no contamination had
"slipped through the cracks". No contamination was detected on the
concrete below.

Lab 319 .

The only recorded use of this laboratory was for a vapor plateout
éxperiment using 5 millicuries of Cs-137. The cesium Vapor was contained
in pressurized flow lines within a hood which was evidently disposed of in

1976. No contamination was found in the lab.

Lab 3317333 and mezzanine

This laboratory was used primarily for work involving the production of
fuel pellets and for gas diffusion experients on fuel materials. The
primary radionuclides used were uranium and thorium.
and fuel production equipment were disposed of as radicactive

Contaminated floor tiles were removed as well as portions of the mezzanine

8

+umn base in lab 333. 1Two sinks previously used to dispose of

radicactive liquids were removed fram the laboratory. The liquid waste

-

d
1ad been collected in 55 gallon drums previously loczted in the service

core area.



Laboratory 419/42]1 had been used recently for Cs-134 diffusion tests on
graphite samples. Some loose contamination from the oven disassembly
process was cleaned up during the cleanup when the project was moved to
another lab several months ago., No contamination was detected in during a
re-survey conducted recently. The mezzanine has no recorded use of
radicactive material and no contamination was detected.

Lab 435/437 and mezzanine

Thermal tests and X-ray radiography of fuel particles and fuel rods were
conducted in the laboratory. Th=232, U-235 and U-238 were used. The hood
and ducting were clean and were removed from the lab but the filter box
for the hood had interior contamination and was disposed of as radicactive
waste. No contamination was found on the floors or walls.

FINAL CONTAMINATION SURVEYS

Table 1 (Attachments 4A and 4B) provides limits for acceptable removable
surface contamination levels. Although the type of decontamination
efforts (i.e. washing, scabbling and vacuuming) conducted in these
laboratories eliminates the probability of removable contamination, a
detailed large area wipe survey was conducted. These large arca wipes
were collected primarily on the floors of the laboratories. The wipe
sample locations are shown in Attachonent 5 and the results are shown in
Attaciment 6. The contamination levels in every location were < 20
dom/100 cm€ area, and well below the Table 1 limits (Attachment 4) for
removable contamination.

FINAL RARIATION SURVEXS

Final surveys of all laboratories were conducted using the TBM-28 M
counters. The measurements of average contamination were averaged over 1
M2 and are given in dm/100 asd. The maximum contamination level applies



-to an area of not more than 100 cm?, .The.results of these surveys are
... shown. in Attactments 7 through 14 as described below.

Attactment- 7:- - Final Radiation Surveys of Labs 228/230/232
Attachment 8: Initial and Final Radiation Survey of Lab 236
Atcachment 9: Initial and Final Surveys of Lab 311

Attachment 10: Initial and Final Surveys of Lab 313
Attachment 11: Initial and Final Surveys of Lab 319

Attachment 12: Final Surveys of Labs 331/333 and mezzanines
Attachment 13: Final Surveys of Labs 419/421 and 417/419 mezzanine
Attachment 14: Final Surveys of Labs 435/437 and mezzanine

A microR meter was also used to survey the laboratories and determine
if there was any residual contamination remaining., The final surveys
showed the measurements were all within normal background concrete levels.

Alpha counters were also used to survey the laboratories. However,
since the contaminants were Cs-137 and U-238, the beta/gamma levels were
used to determine allowable release levels.

QQMPLIANCE WITH THE TARGET CRITERIA

The laboratories were cleared of all radicactive material.
Contaminated equipment including hoods, filter plenums and associated
cucting was either decontaminated to natural background levels or disposed
of as radicactive waste. All floors, walls and concrete surfaces were
also decontaminated below the release levels specified in Table 1
(Attachment 4A and 4B). The final surveys provided in this report
demonstrate compliance with the criteria for release to unrestricted use.

CONCLUSION

The above described thirteen (13) laboratories have been cleared for
release to unrestricted use. Final surveys show the levels meet the
Quidelines for release to unrestricted use.



1. Asmussen, Feith A., "ocket 70-734: SNM-696; Request for Release to
Onrestricted Use- Revised Final Report® letter 696-1163 to R. D. Thamas,
datea January 19, 1988.
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ACCEPTABLE SURFACE CONTAIIHATION LEVILS : ;?@: : i :
- R - o o o = ot T A :
b i R :
TR e AVERAGED € T X @ REOVARLED © T
ik SEYRRE . sl o | e
Wit §-235. U-230, and __ o LS (g
sociated decay products 5,000 dpm eIlOO'(uz 15,000 dpm o/100 cm? 1,000 4?5%5/{06 ¢k g i
THELE L
ansuranics, Ra-226, Ra-220, '512:;‘ ; %kjf
230, 1n-228, Pa-2)1, 100 dpm/100 cml 100 dpm/ 100 cmd 20 dpa/ 100 ¢m? 1 T 1
221, 1-125, 1-129 R T
--l'g\it _hl 14 ..-_’.i'n_.
cnat, Th-232, Sr-96, : ‘.A*I‘ij A £ 8
223, Ma-224, U-232, 1-126, 1000 dpn/100 (m? 3000 dpm/100 cml 200 dpu/}00jem? | VL
130, 1-113 , ' )0 et %
. . e | Ll i i o B o e
ta-garsea caitters {nuclides k‘!" : ‘

C1th decay wodes other than . i A Tf N fan s
Ipha cmissian or spentancous : SO00 dpm gy/100 ml 15,000 dpm py/100 ol 1600 dpm 2y /100 end
135i0n) except Sr-90 and . ' it 1
thers noigsd above. - il s '

Tt . i i‘ Pu e 1. le 1i
-l‘ % 0‘ PR || n"u

chere surface contamination hy both alpha- and"bcl'a—gam-c-uung puclides exists, the Timits established for "'m;"’"“,‘bﬂ'l-g; #"‘d"-

s Vides should apply independently. '
: ' &
is used in this table, dpm {disintegrations per winute) means the rate of emission by radloactive materfal as detenml A’ by carvectiing the
Lounis per minute observed by aa approprlate deteclor for background, cfficiency, and geametric factors assoctated hl:§ 1‘«:' inshhﬁcalal’oa.
14 s T L
Heasurements of average contaminant should not be averaged sver more Lhan } square weler. for objects af less susiace arén. the average:

<nauld be derlved for each such object.
’

G

f not more than 100 em?.

ihe waximem contamination level spplies to am avea o )
L

Ihe amount of removahie radloactive material per 100 anl of sur‘ace area should be delevmined by wiping that area with dry filler or soft

ibserbienl paper, applyln’q moderate pressure, and assessing the anount of radinactive material on Lhe wipe with an approprlate Instrument of

tnan cfflciency. Hhen removable conlaminattion on objects of less surface arca Is determined, the pertinent levels shoulT be reduced
L, I !

proportionally and the entire surface should be wiped. )

jon resulling from beta-gamma emltiers should 'a'\ol exceed

surf.ce contaminatl
grams per square centimeler of

m radfation levels associated with
y. weasured Lhrough not wore han 7 midli

Ine average and maxime
1 1.0 mead/hr at 1 om, respectivel

0.2 wrad/he at } cm ame
total absorber.



LY - P ATTACHMENT 4B TABLE. |
O T s L= e ACCH’TABLE SUFEACE CONTAMINATTON LEv‘ELSU

N ke

o — - - s

WGIE" NENE,S L MR ROV

-,ﬂzw- % (a;rn/lco cmz) s o '(dpmﬁoo_caz) (6pm/100 cm?)
330 i A i 5 i b - —— 'W
0 UROE: IS8 and s 000 AT T IR a0g T T T T 000
associlated decay products
3) Transuranics, Ra-226, Ra-228, 100 300 20
™+~230, T™h=-228, Pa-2l1
Ac~227, TI-125, I-129
) ™=-nat, Th=2)2, Sr-920 1,000 3,000 200
Ra=221), Pa-224, U=222,
I-126, 1-131, I-133
i) Jeta~gantd emitters (nuclides 5,000 15,000 1.000
with decay aodes other than
alpha emission or spontaneous
fission) except $r-%0 and
others noted above.
3) H=3, C~l1l4 except as DNA 20,000 60,000 4,000

precursors £/

| e surrace contamination by both alpha- and beta-gamma-emitting nucllides exists, the limuts
| ablished for alpha- and beta-gamma-a2mitting auclicdes should apply independently.
‘s used 1n this table, dpm (disintegrations per minute) means the rate of emission by radicaci've
aterial as cectermuned by correcting the counts per minute observed by an appropriate detecsor
‘er background, efficiency, and geometric factors associated with the inscrumentation.

L4
% |

leasuremants of average contaminant should not be averaged over more than .l square mecer.
cb)ects of less surface area, the average should be derived for each such object.

“te maximum ccntaminacion level applies to an area of not more than 100 em'
-

Th2 amount of removable radicactive material per 100 ¢m" of surface area should be cdetarmined

iy wiplng thac aree-with dry filter or soft sbsorbent paper, applying moderate pressure, and

issessing the amount of radizactive material on :he wipe with an appropriate instrument of known
| :flleiency. When removable contamination on cbjects of less surface area is determined, the
| crertinent levels should be reducad “””pO:“onaJ;y and the entire surface should be wiped.
|
]

2A precurscrs mean molecules: or compounds thac. are directly incorporated into the DNA melecule
furing ONA Diosychesis, e.¢. purine and pyrimidine bases and thelir analogs, nuclecoc.des and
tucleosides. The acceptable susface contamination levels for H=1 and C-l4 in DNA precursors
ire as tadulaced In paragraph (d) for beta-gamma-emitters.

¥RC Regulacory Guide l.86 Terminat:on of Operacting Licenses for Nuclear Reactors, Washington

€. (June 1974)
RiIST, Control of Radiocactive Surfaze Contaminacion on Materials, Equipment and Facilit:es
70 _Be Released for Uncontrolled Use, final draft, proposed American Maclonal Standard =328,

Atomic Induscr:al Forum, Inc., N.Y. (June 1974)
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ATTACHMENT @ PAGE 2 OF 2: FINAL SURVEY OF LAB 238 a!
< ™ Fr > MORTH  WALL e ¥
FLOOR EAST 3t !
..... e ek e o e i e e e e
- @ 2 B e e 1784 ] Bl it
3688 1784 1784 1784 1784 <2141 2878 '}
: .1
M .
ie e e Ea e Ll 1784 e é
6352 1784 1784 1784 1784 2854 8eze
&
FY E) El E e @ 1784 Ed 5
B2 1784 1784 1784 1784 «2141 iT8s 5

'“3" -w .' A "‘..

R TS T R

FINAL SURVEY OF LAB 2368 COMPLETED APRIL 4, 1988 /
USING GM COUNTER (TBM-28 §52238) CALIBRATED NOVEMBER 13, 1987

NOTES: - AL FLOOR TILES WERE REMOVED .

CONTAMINATION FOUMND ON 12 FT2 OF CONCRETE ON FLOOR AND ® FT2 OF

THE NORTHEAST WALL . BOTH WERE SCABBLED TO MEET RELFASE CRITERIA.
LEVELS WERE MEASURED ON CONCRETE FLOOR AFTER SCABSL ING.

EACH UNIT REPRESENTS A THREE FOOT BY THREE FOOT AREA OR 1 ESS

TOP VALUE TS THE AVERAGE BETA/GAMMA DIRECT READING IN DPW/10@ CMZ
IN A THREE FOOT BY TMREE FOOT AREA OR LESS.

BOTTOM VALUE IS THE MAXIMM BETA/GAMMA DIRECT READING IN DPM FOR AN
AREA <100 CM2.

- REST OF WALL AREA HAD MO DETECTABLE CONTAMINATION.

N e AW N
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ATTACHMENT 18 8R » 13C

ATTACHMENT 1@: INITIAL AMND FINAL SURVEY OF LAB 313

12 X 8¢ FT - 12 X 24
0 82 80 80 e e ® e
80 80 80 80 1784 1784 1784 1784
[ST VR Floor Twain
ea 100 Jee  we e o2 £ @ 2
8¢ w00 e 178¢ 5352 ®1784 1784
€2 8@ 80 w0 e @ e 2
@ ®2 82 80 1784 1784 1784 1784
¢ 8¢ 80 |100 e P 2 a
80 82 82 | 200 4 rthebhiens 1784 1784 178e e
#00y] oo
e ®e 88 |100 P B P o !
82 80 80 |2090 , 1784 1784 1784 e
120 80 ) 882 e B} e
08 B0 80 |00 3688 1784 178« 1784
8¢ ) 8e 892 - ° e
g8 e0 80 |00 §362 1784 1784 (1784
Casinder

(|#o| o/ se oo _ A @ ) ° ”
bea | ®0/ 80 |80 uuukr 2| 1784/ 1784 3588
INIT COMPLETED FEB. 12 & 18, 1988 USING G COUNTER (TBM-28 §92238) CALIBRATED 131/13/87.
AL vﬁés!;a" IN COUNTS PER MINUTE. BACKGROUND READING 8@ PLUS OR MINUS 20 CPM.
INITIAL SURVEY NOTES: '|

1. BOTH HOODS AND PLENUMS WERE NOT CONTAMINATED
2. FLODR DRAIN AMD TILES UMDER CABINET REQUIRED DECONTAMINATION. \

3. GAMMA SCANS SHOWED CONTAMINANT WAS PREDOMINANTLY CS-137.
FINAL SURVEY COMPLETED FEB 23, 1988 USING GM COUNTER (TBM-28 92238) CALTBRATED 11/13/87

FINAL SURVEY NOTES:

. LEVELS WERE MEASURED ON TILE FLOOR AFTER CLEANING .

EACH UNIT REPRESENTS THMREE FOOT BY THREE FOOT AREA OR LESS.

TOP VALUE 1S THE AVERAGE BETA/GAMMA DIRECT READING IN OPN/10@ (M2
IN THE THMREE FOOT 8Y THREE FDOT AREA OR LESS.

BOTTON VALUE IS THE MAXIMUM BETA/GAMMA DIRECT READING IN DPW FOR AN
AREA <100 (M2
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ofe censraL aromcs

Decerber 21, 4988,
696-1318 o34

Mr. Robert D. Thamas, Chief
Nuclear Materials Safety Section
U.S. Nuclear Regulatory Camission
Region V

1450 Maria Lane, Suite /10

Walnut Creek, CA 94596

Subject: Docket 70-734: SNM-696; Request for Release of Selected
Laboratories to Unrestricted Use (Group 3)

Dear Mr. Thamas:

General Atamics (GA) has been involved in the process of
decontaminating and obtaining the release to unrestricted use of
selected laboratories and associated offices in GA's Building 2 (also
known as the Science Laboratories Building). Thirty-eight (38) such
laboratories were released carlier this year in two groups designated
as "Group 1" and "Group 2." Group 1 involved the release of 2%
laboratories and Group 2 involved the release of 13 laboratories.

GA has recently decontaminated another of laboratories in .
Building 2. group consists of 15 laboratories (12 of these
laboratories have mezzanines) and 9 other mezzanines located above
iaboratories which are not being released at this time. These latter
laboratories are currently occupied; however, none of the activities
involve the use of radioactive material. This group of laboratories
and associated offices are designated as “Group 3. GA has no plais
for co ing any future activities involving radicactive materia.s
in the laboratories and/or mezzanines included in "Group 3" and wo ld
like to lease some, or all, of these laboratories to outside
companies. The offices across the hall from these laboratories, which
have never been used for work involving radicactive materials, may
also be leased to outside campanies. Accordingly, GA i{s reguesting
the release of these laboratories and/or mezzanines and their
associated offices to unrestricted use.

To assist you in planning for the conf irmatory survey and the
subsequent release of the subject facilities to unrestricted use, the
results of GA's final radiation and contamination surveys are provided
in the anclosed report.

The 15 laboratories (12 have mezzanines) and 9 other mezzanines in
‘Group 3" consist of a total area of about 8,704 £t3, A brief history
of the use of these laboratories is provided. The primary radio-
nuclides previously used in these laboratories were Cs-137, Co-60,
ulds, depleted or natural uranium, and thorium. Only one laboratory
(Lab 323) required decontamination beyond the removal, decontamination \\\ .
- - s L RN ] -

_— -l
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DECONTAMINATION OF SELECTED GENERAL ATOMICS'

SCIENCE LABORATORIES FOR RELEASE

TO UNRESTRICTED USE

(Group 3)

December 21, 1988



of sources anc contaminated equipnent (including drain pipes, hoods,
filter plenums and associated duct.ng). This involved the scabbling
of about 20 ft' of concrete on the .'loor and the wall of Lab 323. The
primary contaminants found dur t'e decontamination effurts were
Ce-137 and uranium (including Ueas),

GA has decontaminated equipment and facilities consistent with the
State of Califernia‘s and U.S. Nuclear Regulatory Comuission’s
Quidelines for release of facilities and eguipment to uniestricted
use. The results of GA's final surveys (provided in the enclosed
report) demonstrate campliance with these guidelines.

GA has tena.*s who are desirous of occupying the subject laboratories

and associate. offices (3 soon as they are released. It is,

therefore, imporant to GA to obtain the requested release as soon as

possible. Concurvent with submitting this to you, we are
to

making a similar iequest the State of California Department of
Health Services.

Approximately five roams in GA's Experimental Building (i.e., Building
¢) are also being decontaminated in preparation for release to
unrestricted use. These roams o7 an area where TRIGA fuel
fabrication operations were verf i prior to about 1976. A report
documenting GA's final survey of this area is in preparation and will
be sent to you in January 1989,

If you should have any questions regarding our request or the enclosed
report, please contact me at (619) 455-2823,

Very truly yours,
) -

?f\w4 R. G wi Wk, t"b
Keith E. Asmussen, Manager
L.censing, safety and
Nuclear Conpliance

Enclosure
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General Atamics has been process of decontaminating

anc aptalning the release to unrestricted use of selected

laboratories and
assoclated offices GA's Bq;‘.dmg < (alsc

nown as the Science

Laboratories Building) Thirty-eight (38) such laboratories were released

ear.ler this y LN FFoupe ces.ignatec as "Group 1" and "Group 2
Group 1 invol: release of twenty-five ») laboratories and Group

Anvoived the release of

GA has recently decontaminated another group
g 1144 r 5

ui.ding 2. This group consists of fifteen (15%)

laboratories have nmezz anines) and nine (9) other mezzanines located ahove

.aboratories which are not belng released at this time. These later
iaboratories are currently occupled; however, none of

Jvolve the use of radicactive material.

the activities

This group of laboratori
assoclated offices is designated as "Group 3". GA has no plans f

v
-

conducting any future activities involving radicactive materials in
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