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[, g P UCLEAR REGULATORY COMMISSION
t WASHINGTON, D. C. 20$55

s*ess /o

DOCKET NO: 70-734

LICENSEE: General Atomics (GA)
San Diego, California

SUBJECT: SAFETY EVALUATION REPORT, LICENSE AMEN 0 MENT APPLICATION DATE0
QvEMBER 17, 1989, RE RELEASE OF LABS

Background

By application dated November 17., 1989, GA requested that selected portions of
Buildings 2 and 9 be released for unrestricted use and be deleted from the
license as authorized places of use. By-letters tv the Region V Office dated
July'?8 and November 18, 1987; January 19, May 10, and Decembur 21, 1098; ar.d
Jan u cy 30, August 31', September 13, and October 17, 1989, GA requested that-
confirmatory surveys of the areas be conducted and the areas be released for
unrestrictes use. These requests were not accompanied by a license imendment
request. By letter dated October 19, 1989, the NRC informed GA that they
should request a license amendment to have these areas removed ts authorized
places of use, which GA complied with in the subject applicatior Oak Ridge
Associated Universities (0RAU) conducted confirme.ory surveys for rome areas,
and the NRC Region V 0?' ice conducted the confirmatory surveys for others.
ORAU's findings are documented in reports issued in_ November 1988, July 1989,
and January 1990. The Region's findings are documented in Inspection Reports
87-11 and 87-15. The criteria used for the buildings are contained in
" Guidelines for Decontamination of Facilities and Equipment Prior to Release
for Unrestricted Use or Termination of Licenses for Byproduct, Source, or
Special Nuclear Material" (copy attached). The criteria for uranium in soil
was 30 picocuries per gram.

Discussion

Building 9

GA submitted a report dated July 28, 1987, to the NRC and the State of
California requesting the release of the Experimental Building (Buildhg 9) to
unrestricted use. This report included the former Pilot Plant area, unere a
portion of TRIG? Fuel Fabrication activities were conducted, but did not
include the Hot Suite area. The Het-Suite area is discussed separately in
this evaluation. The Region V Inspectors conducted a confirmatory survey of
the Pilot Plant area on August 18, 1987. Their findings are documented in
Inspection Report No. 70-734/87-11 which was forwarded to GA oy letter dated
October 1, 1907. The Region concluded that this portion of the Experimental
Building had been-satisfactorily decontaminated by the licensee and was
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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, 1967.

Decontamination of the portion of Building 9 referred to as the Hot Suite area
has been pursued in three stages. On January 30, 19A9, GA submitted its report
on Stage 1. Stage 1 consisted of Rooms 34, 35, 38, W, 47A, 48, 49A, 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 tne 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 recommended that this area be released i

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, and 47. ORAU conducted
a confirmatory survey of the Stage 2 area during October 9-12, 1989. ORAU's
find report was issued January 1990. ORAU's findings shcw that the area meets
the guidelines established for relcase to unrestricted use. By letter dated4

February 16, 1990, Region V informed GA of the ORAU findings. The C AU final
survey report was designated 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:tricted 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, GA 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, 139, 141, 143, 145, 147, 149, 3 51, 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 floor
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 conducted the
confirmatory survey for these areas on December 14-16, 1987. The State of
California als1 performed a confirmatory survey. Region V Jocumented their
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findings N Inspection Report No. 70-734/87-15 which was forwarded to GA
by letter dated February 26, 1988. The Region concluded that the areas had been
satisfacterily decontaminated and were acceptable for release to unrestricted
use in accordance with NRC guirtelines.

GA submitted to Region V a report dated May 10, 1988, requesting a confire.atory
survey of the Group 2 areas in Building 2. Group E consisted of Dooms 228, 230,
232, and 236 of Section B and Rooms 311,-319, 331/333, 419/421 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, howeve ,
since the lower lab may still contain some -contamination, the mezzanine wi:' not
be @leted from the license. While performing a land survey on June 20-29,
1988, Oi,AU performed the confirmatory survey for Group 2, The survey identified
several small areas of residual contamination which were rememated by GA and
then resurveyed by ORAU. All final survey results were below the guidelines
established for release for unrestricted use. The ORAU final survey was issued
in November 1988.

By letter dated December 21, 1988, GA requested the release of 15 laboratories
and 9 mezzaninos 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, 615, 617, and 645. Labs 325, 335, 337, 339, 341, 349,
615, 617, and 645 do not contain radioactive material. By fact,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. On 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, 554/556/55B/560, and 562/564 and mezzanines above 317, I
359, and 361. ORAU conducted a confirmatory survey October 9-12, 1989. The l

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 releasing these labs was the possibility of cross contamination
from normal building ventilation flows. However, the 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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Many of the labs in Building 2 were never used for radioactive materials, some
contained only sealed sources. There are currently 18 rooms that may contain
radioactive mater!al, some of these contain only sealed sources or require
negligible cleanup. These labs are 351, 401, 403, 405, 407, 409, 411, 413,
415, 417, 439,-441, 443, 445, 506, 508, 523, 623, and 625. Additionally, eight
labs were decontaminated in 1990 (Group 5 labs). No confirmatory survey has
been scheduled for these labs.

Based on the review of the GA, ORAU, and Region V reports, the staff recommends
that the labs, except the mezzanine above lab 477, in Groups 1, 2, 3, and 4 of
Building 2 be released for unrestriced use and be removed from GA's license as
authorizea places of use.

On February 26, 1990, the State of California was contacted about the proposed
actiu. The State requested a copy of the NRC final action and has been placed
on the distribution list.

Copies of all GA and NRC correspondence and reports are attached.

Conclusion / Recommendation

'

The staff has evaluated GA's decontamination activities covering Buildings 2
and 9 and recommends that the areas discussed above be released for unrestricted
use and thereby, be removed from the license as authorized places of usc.

The Region V Principal Inspector has no objection to this proposed action.
t

unginal Signed Br

Merri Horn
Uranium Fuel Section
Fuel Cycle Safety Branch
Division of Industrial and

Medical Nuclear Safety, NMSS

Approved by: Original Signed Br
George H. Bidinger, Section Leader

Attachments: Listed on page 5
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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

Ju;y 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 Inspection Report No. 70-734/87-11-

February 26, 1988 Inspection Report No. 70-734/87-15-

August 18, 1989 - Inspection Report No. 70-734/89-02
August 22, 1989 Memo GYuhas to LRouse-

February 16, 1990 Inspection Report No. 70-734/90-01-

: February 16, 1990 Memo GYuhas to GSjoblom-
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GUIDELINES FOR DECONTAMINATION OF FACILITIES AND EQUIPMENT

PRIOR TO RELEASE FOR UNRESTRICTED USE

OR TERMINATION OF LICENSES FOR BYPRODUCT, SOURCE,

OR SPECIAL NUCLEAR MATERIAL

*
.

O
s

U.S. Nuclear Regulatory Comission
Division of Industrial and

Medical Nuclear Safety / -
Vashington, DC 2055 V

| 3

August 1987
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GUIDELINES FOR DECONTAMINATION OF FACILITIES AND EQUIPMENT

PRIOR TO RELEASE FOR UNRESTRICTED USE

OR TERMINATION OF LICENSES FOR BYPRODUCT, SOURCE,

OR SPECIAL NUCLEAR MATERIAL

.

,

O
s

U.S. Nuclear Regulatory Comission

Division of Industrial a /ndMedical Nuclear Safety
Washington, DC 20555

4

August 1987
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The instructions in this guide, in conjunction with Table 1, s)ecify the
radionuclides and radiation expciare rate limits which should >e 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 regulatory control is considered
on a case-by-case basis.

1. The licensee shall make a reasonable effort to eliminate residual
contamination.

2. Radioactivity on equipment or surfaces shall not be covered by paint,
plating, or other covering material unless contamination levels, as
detemined by a survey and documented, are below the limits 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 determined by making measurements at all traps, and
other appropriate access points, provided that contamination at these

G locations is likely to be representative of contamination on the interiorf

(v) of the pipes, drain lines, or ductwork. Surfaces of premises, equipment,'

! or scrap which are likely to be contaminated but are of such size,
construction, or location as to make the surface inaccessible for purposes

| of measurenent shall be presumed to be contaminated in excess of the limits,
i
l 4. Upon request, the Comission may authorize a licensee to relinquish

possession or control of premises, equipment, or scrap having surfaces
; contaminated with 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 radioactive materials, or conversion of facilities to a long-term
storage or standby status. Such requests must:

,

| a. Provide detailed, specific infortnation describing the premises,
! equipment or scrap, radioactive contaminants, and the nature, extent,

and degree of residual surface contamination.

b. Provide a detailed he61th 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.

O-
,
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5. Prior to release of premises for unrestricted use, the licensee shall
make a comprehensive radiation survey which establishes that contamination ;

is within the limits 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 Comission, Washington, DC 20555, and also the
Administrator of the NRC Regional Office having jurisdiction. The report
should be filed at least 30 days prior to the planned date of abandorment.
The survey report shall:

a. Identify the premises.

b. Show that reasonable effort has been made to eliminate residual
contamination,

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

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

Following review of the report, the NRC will consider visiting the
facilities to confim the survey.

O
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TABLE 1

ACCEPTABLE SUafACE CONTAMINATION LEVELS

NUCL10E AVERAGEbcf MAXIMUHbdf kEMOVA8tEbef3

J-nat U-235, U-238, and !
2 2sssociated decay products 5,000 dpa a/100 cm 15,000 dpa e/100 cm 1,000 dpa a/100 c 2

,

Iransuranics Ra-226 Ra-228,
2 3b0 dpe/100 cm2 20 dpe/100 cm2lh-230 Th-228 Pa-231, 100 dpe/100 cm

tc-227, 1-125,.1-129
-

;
t

! Th-nat, lh-232, Sr-90, .

j la-223, Ra-224. U-232, 1-126, 1000 dps/100 cci2 3000 dpe/100 cm2 200 dpe/100 cm2 [
'

I-131, 1-133'

I
i 3 eta-garara etaitters (nuclides

'

eith decay aodes other than .',

2 2j slpha emission or spontaneous 5000 dpa sy/100 cm 15,000 dpa sy/100 cm 1000 dpa sy/100 c 2 !

: fission) except Sr-90 and

| )thers noted above. . .

.

i

| SWhere surface contamination by both alpha- and beta-9amma-emitting nuclides exists, the limits established for alpha- and beta-ganna-emitting
] nuclides should apply independently.

:

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

! CMeasurements of average contam ant should not be averaged over more than i square meter. For objects of less surface area,' the average
j should be derived for each sucn object. .

,

1
2j dThe maximum contamination level applies to an area of not more than 100 cm , ;

>d

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

proportionally and the entirc surface should be wiped.

IThe avcrage and maximum radiation levels associated with surface contamination resulting from beta-ganuma emitters should not exceed
0.2 mrad /hr at -1 cm and 1.0 mrad /hr at I cm, respectively, measured through not more than 7 milligrams per square centimeter of -

3

j total absorber. ,

I
*
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G A Technologies

C A Technologies Inc.
PO BCX 6560J
$AN OffGO. CMORNIA 92134
(619' 455 3000

July 28, 1987
CAL-1095

Mr. Ben Kapel
Health Physicist
Radioactive Material Licensing
Radiologic Health Branch
Department of Health Services
714/744 P Street #
Sacramento, G 95814

Subject: Radioactive Materials License No. 0145-60; Final Survey
Repart on the Decontamination of G Technologies'
P@erimental 9H 1rling

References:
1. Asmdssen, Keith E. , letter CAL-1049 to Mr. Ben Kapel, "Decontami-

nation of G Technologies' Experimental Building,' dated March 27,
1987.

~. Kapl, Ben R. , letter to Keith E. Asmussea dated May 14,1987,
Cocket #033087-0145, containing Amendment #86 to G's Radioactive
Material License Number 0145-80.

Dear Mr. Kapel:

G Tbchnologies Inc. (G) has recently caupleted its efforts to
decantaminate 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. t ese
criteria are the Department of Health Service's guidelines for
decontaminatial of facilities and equipnent (i.e. , DECDN-1) and the
NRC-approved criteria for the release of soil as are described in
Reference 1. m e criteria for release of soil were approved by the;

| Department of Health Services on May 14,1987 (Reference 2) .

Tb annist you in planning for the confirmatory survey and the
subsequent release of the facility for unrestricted use, the following
is provided in the enclosed report: 1) a samary of the initial
contamination levels, by radionuclide, found prior to our
decantamination efforts; and 2) results of surveys conducted after theI

affected partions of the facility wre deconenminated.
'

~ 'I would like once again to call your atter. tion to the urgency in
getting this building released as expeditiously as possible. Due to

,

the extensive decontantnation efforts we have made in order to assure

10955 CHN J A* ' .JPuesS OR SAN CIEGO. cAuFCANtA 92121
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Q)
that the building meets the target criteria for release, several
projects --(scue GA, same no:HPJ currently in progress in the building
have experienced -significant-interference, interruptions, and delays.
ney will continue to be incomenienmd and, in sme cases, denied the

_

use of their leased space until we obtain your approval to refurbish,-
and the building-is released to unrestricted use.' Furthermore, this-

.

effort is supported in part by ths Department of Energy,- whien is
concerned about an expeditious comtdeclan.

,

tThank you for your cooperation and responsiveness during our telephone
conversations regarding the scheduling of the confirmatory survey. . If-

you should have any questions regarding our request |or the enclosed
report, please ~ contact me at (619) 455-2E23 or Laura Quintana at - (619) .

455-2758.

By copy of this-Ictter and report, we are also informing NRC Region V
of the status of our-' efforts.

Very truly yours,

h. (, &

p Keith E. Asnussen,. P2Juger

G Licensing, Safety and
Nuclear Cmpliance

KEA/mk
Enclosures: Decentamination of the Experimental Building'for

Release to Unrestricted Use - Final Report-(2 copies)
-

cc: Mr. Jmes Montgomery, U.S. NRC, Region V

|
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DECONTAMINATION OF THE EIPERIMENTAL BUILLING

FOR RELEASE TO UNRESTRICTED USE

FINAL REPORT
,
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INTRODUCTION

In October 1986 GA Technologies Inc. (GA) initiated decontamination

of the Experimental Building. GA has no plans 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 errrent building identification

system.) Accordingly. GA has decontaminated the building for

release to unrestricted use. The maj or contaminant found was

thorium. The other observed contaminai 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 consistent with the

guidelines incorporated into our Radioactive Materials License No.

0145-80, item 13 ' ' ) . These guidelines. "DHS Criteria for Release of

Facilities and Equipment to Unrestricted Use." are also known as

"DECON-1."

O
In the process of decontaminating the E Building, concrete was
removed in localized areas to the point of exposa .g the underlying
s o il . In those cases where the exposed soil was contaminated, soil

was removed until the residua'l met the criteria approved by the U.
S. Nuclear Regulatory Commission (NRC) and endorsed by the
Department of Health Services for application at GL s site. These

criteria for releasing soil to unreutricted use are s u r.'a a riz e d in

Tables 2 and 3 of Reference 1. Soil samples were taken in every

exposed location after clean-up in order to deuonstrate compliance
with the soil criteria. The results cf the analyses of these

samples and the re s ul ts 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 showngin Figure 1. A layout of the building is shown in
!
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Figure 2. The antire building, including second floors and

mezzanines is almost 60,000 ft2, however, only a portion (about
20,000 ft2) of the building was ever used'for work involving
radioactive material. Of this area only about a 5400 ft2 and about

.; 712 linear feet of concrete trenches required' decontamination this

represents less than 10% of the entire building..

The building is currently being used 'f or proj ects which do not

involve the use of radioactive materials. A portion of the building-,

is being leased to Ogden Envi;onmental Services Inc.

.

HISTORICAL OVERVIEW OF PROCESSING ACTIVITIES

U n t il about 11 years ago. TRIG A f uel fabrication operations

invelving enriched uranium were conducted in a portion of this

building. Since then. there have been no ac tivi tie s in-the building.

j involving quantities of enriched uranium in excess of that allowed

} under our state license (i.e. 350 ga U-235). In fact, during the

} past approximately 11 years. the quantity of - U-2d5 in the E Building

[ has been limirad to 15 gm -except for one approximately four-month
1

j period in 1983 when about 191 gm U-235 were processed in the
<
j building,

i

HTGR fuel trectment methodology studies and demonstrations were

| Performed in the Experimental Building from about 1971 until 1985
' under the Consolidated Fuel Reprocess-ing Program: (CFRP) and
:

predecessor-programs. In this extensive program, all 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 dissolution, e) dissolver. product feed

! adj us tment, f) solvent extraction. and f) off-gas treatment. All
,

;j studies were performed " cold". i.e., no enriched or irradiated

nuclear fuel was used. The or.ly significant quantities of nuclear
,

materials used in the studios were depleted uranium (U-23 8) and

natura; tii o ri um . Very small quantities (generally < 10 aci) of

short-lived radioactive tracers, e.g., I-131 and Zr-95, were used

; 2
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infrequently to gain process perfccmance information as necessary.
These short-lived .ionuclides have not been used over the past

five (5) years.

There were no areas which were exclusively contaminated with- U-23 5.
Thorium and depleted uranius, were the dominant contaminants in every
area with only small amounts of U-235 detected.

TARGET CRITERIA FOR UNRESTRICTED RELEASE

"'11owing 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 radioac tive mate rial. Table 1 is taken from the

guidelinee incorporated into our Radioactive Material License No.

0145-80, iter 13 (a). These guidelines, "DHS Criteria for Release

of Facilities and Equipment to Unres tric ted Use, " are also known as

"DECON-1".

SOIL CRITERIA

The criteria !.or soil decontamination is giv e n in Tables 2 and 3.
These criteria have been previously approved by the NRC for use at
the GA site and were approved by :he Department of Health Services.

in Reference 2. Table 3 p rov id e s 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 l'ocalized areas was

analyzed by gamma spectro = copy to determine the radioactive
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.

3
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HRSONNEL 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. Covera 11s. gloves and shoe

covers and dust masks were worn during the-decontamination efforts.

Personnel monitoring

All personnel were assigned appropriate personnel monitoring

devices, although the effosure in the area was almret always less
than 0.5 mR/hr.

Air Sampling

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

|

background levels.
,

t

Personnel Monitoring

All personnel involved in the decontamination effort surveyed
themselves prior to breaks. lunch break and before leaving-the area
at the end of each work day. Personnel were giv en 1thc'rium lung

counts at the end of the proj ect. The results of these lung counts
a ved very low (if any) thorium lung burden.

RADIATION DETECTION EQUIPMENT

The following radiation detection equipment was used for the various
s u rv ey s and analysis of soil samples.

1 4
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911. Beta /gsame counters
a. Model TBd 28 geiger counters manufactured by Technical

Associates were used to survey surf aces for beta / gamma
contaminntion. The instruments contain a pancake

geiger mueller (GM) detector which has a window

;Lickness of less than 7 mg/cm2 The instrument has

three ranges covering from 0-50,000 counts per minute

(epm).
b. Model 3 ratemeter with a model HP-210 tungstun shielded

pancake GM detector manufactured by Ludium

Measurements. Inc. The instrument has three scales

coveriWI from 0-400,000 cpm.

2. Alpha counters

a. Model 12 rate meters with Model 43-44 air propoetional

alpha probes manufactured by Ludium Measurements Inc.
were used to survey equipment and surfaces for alpha
contamination. The instrutent has four ranges covering

from 0-500,000 counts per minute.

3. Gamma Detectors
a. The model 16 analyzer with a NaI scintillation detector

manufactured by Ludium Measurements Inc. was used

primarily in the localized areas where soil was reached

after the removal of concrete.

b. Gamma spectral analyr'1 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 f acility
d. ring and after clean-up operations were counted using
two (2) Model 2404 low-level alpha beta gamma counting
systems manufactured by Canberra Industrits. Inc.

OAll p o e t .n bl e instruments are calibrated semi-annually using a
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('' nominsi 30 curie Cs-137 source. The alpha / beta systems and the

( germansum fatector systems have been calibrated for the various

type ov samples. This calibration is checked on a daily or

weekly basis depending on usage.

The final survey results have been converted from cpm (counts

per minute) for a particular detector to dpm/100cm2 by
correcting the counts per minute observed by an appropriate

detector readings for background, detector efficiency and

geometric factors associated with the instrumentation.

1. Baekground

A " standard" natural backgound was determined for each ty p e

of detector and subtracted from the s u rv ey readings.

2. Efficiency

Portable beta / gamma '?M) and alpha counters were calibrated

to determine their erticiencies for the radionuclidesrsp

( present in t h e. E Building. Ghmma scans of representativex
aamples 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

surfaces, concrete blocks having an area of approximately
25 cm x 25 cm were each spiked with NBS tracable standard

I liquid solutions of natural thorium and depleted uranium to

the average allowable release levels listed in Table 1.

These average allowable levels are 1000 dpm/100 cm2 for

| thorium and 5000 dpm/100 cm2 for depleted uranium, averaged
over a 1M2 area. The maximum allowable levels are 3000

dpm/100 cm2 and 15.000 dpm/100 cm2 for thorium and depleted,

|

| uranium, respectively. Surface measurements of the blocks

were then taket. with the instruments and the readings were

recorded. Percent efficiencies were obtained. Them

{ readings were corrected for efficiency by multiplying by a
'-- correction facrer which varied for each instrument. These

6
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factors are provided below for both thorium and depleted

uranium.

3. Geometry Correction

The values listed in Table 1 are in dpme100 cm2, therefore,

a correction factor was applied to the va;ues to correct

for the smaller area of the detector. The TBM-28 has a 5

cm diameter detector which measures a 19.6 cm2 area. The

reading is corrected by multipliying by 5.1. The alpha

detectors used for the s u rv ey s "see", at any given time, an

area of about 78.7 am2, which then requires a correction
factor of 1.27.

Instrument data for Natural Thorium

Manufacturer TA TA Ludium Ludium Ludlum
Detector Model # TBM 28 TBM 28 HP-210 43-44 43-44
ID # #9660 #2759 #91514 #46452 #46465

,

Gross CPM Reading on 110 100 70 40 30
Standard Source

Background CPM 60 60 40 0 0
Net CPM 50 40 30 40 30

Percent 26.6% 21.3% 15.9%' 5.3% 4.0%
Efficiency

Efficiency x3.76 x4.69 x6.29 x18.87 x25
Correction Factor

Geometry x5.1 25.1 x5.1 x1.27 x1.27
Correction Factor

Conv e r sion x19.18 x23.92 x32.1 x23.96 x31.75
Factor

9
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Instrument data for depleted uranium
i

Manufacturer TA TA Ludium 3 Ludlum 12 Ludium 12
Model # TBM 28 TBM 28 HP-210 43-44 43-44
ID # #9660 #2759 #91514 946452 #46465

Oross CPM Reading on 320 300 280 110 80-
Stsndard Source

Backgtound 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 x3.77 x4.08 x4.67 x35.71 x50
l

,

Geometry x5.1 x5.1 x5.1 x1.27 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 a composite sample of contaminated concrete
/'% from various areas including the trenches showed an average of 60 thorium

and 40% depleted uranium.

Since there was a combination of thorium and depleted uranium in

the contaminated areas, a combination limit of these radionuclides

was used. In order to be conservative, a-limit assuming-702

thorium and 30% deple ed uranium was used. Applying _this to the

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 dpa/100 cm2
Maximum = (0.7)x(3000) + (0.3)x(15000)= 6600 dpa/100 cm2

Manufacturer TA TA Ludium Ludium Ludium
Detector Model i TBM 28 TBM 28 ~HP-210 43-44 43-44i

|

ID f 79660 #2759 .#91514 #46452 #46465

Average Allowable 114 100 85 61 48
I Net CPM

Maximum Allowable 343 304 254 186 137
Net CPM

N
8
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DECONTAMINATION OF THE BUILDING

AREA DECONTAMINATED

The entire E building is about 59.648 ft2 (see Figure 2). The pilot
'

plant area of the building consists of about 19.648 ft2 of main floor
area and about 4000 ft2 of second floor mezzanine. A third floor
mezzanine area of about 600 ft2 area was completely removed during the

decontamination activities; only a small area (about 112 ft2) of the
third floor remains. A total of about 5400 ft2 was decontaminated as
well as 712 linear feet of concrete trenches.

REMOV AL OF Rt.DI0ACTIV E MATERI AL AND EQUIPMENT

All radioactive material was removed from the building and either
disposed of as radioactive * waste or shipped to a facility *1icensed to
receive it.

All equipment was monitored by Health Physics before removal from the
area. If the equipment showed any measureable beta / gamma or alpha
contamination it was disposed of as radioactive waste. If no

measureable contamina tion was detected, a-label marked " clean" was
attached to the equipment prior to being removed from the area.-unless
the item was very small or the items were pieces of wires, etc. A

total of 56 boxes representing 7500 cubic feet of ra dioa c tiv ely
contaminated equipment was generated. Occasionally, an item was
decottaminated rather than disposed of as vaste.

INITIAL SURVEY

An initial survey was conducted after the removal of all equipment
associated with the use of radioactive material to determine the extent
of the remaining contamination and the radionuclides present. Samples

of contaminated concrete from the floor areas and trenches were
collected and gamma scanned. The samples showed both thorium and

9
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['S depleted uranium and some U-235. No other radionuclides were detected.
\ A composite of these samples was analyzed and showed about 59.4%

thorium. 39.4% depleted uranium and 0.8% of U-235. A beta / gamma survey _
of the area was conducted on the floors and trenches of the main floor

and the second floor mezzanine. These s u rv ey 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 a Technical 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 was 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 f or radioactive work

were completely removed.

Third Floor Mezzanine

The third mezzanine floor (about 600 ft2) which'had been directly over
the solvent extraction area was removed completely. The equipment-and

metal platform were disposed of as radioactive waste if any
contamination was detected. The only third floor area remaining is a

112 ft2 area which did-not_ require decontamination.

I Second Floor Mezzanine

About 2000 of the 4000 ft2 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 main floor area on the southeast side of the " Pilot Plant" area
required the most decontamination effort. '4 h e . "l e a c h' 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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room" was also contaminated as was portions of concrete from o: hor
parts of the building including selected portions of some walls. Whe

surface cleaning did not reduce the contamination to the acceptable
levels, the concrete surface was scabbled using j ackhammers, or the
concrete was completely removed. All surfaces were thea checked with a
calibrated instrument for both beta / gamma contamination and alpha
contamination. The decontamination effort was continued if the levels
were still above the limits specified in Table 1. Most of the solvent

extraction area required scabbling of the concrete as did a large
number of the concrete trenches and the " leach room". A significant

portion of our effort involved the decontamination of these concrete

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

contained 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 extend

through laboratories, contrni rooms, and other work areas where

proj e c ts are currently in progress. Further, some of these areas have

been leased to another company which has proj ec ts in progress.

Figure 5 shows the various decontamination efforts done at the t

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

these trenches had been filled with sand and gravel and a layer of
cement about 10 years ago. All the trenches (filled and unfilled)
were checked.

The areas in blue in Figure 5 show some of the areas where surface
concrete and the underneath sand and gravel were removed from the
" filled" concrete trenches so they could be surveyed. These
surveys revealed that these trenches were clean. Most of these

trenches were once again filled back in because they were
disrupting p roj ec t activities i. e. the computer room and the
women's change room.

The areas in green in Figure 5 show the trenches and concrete floor
where decontamination was completed by washing or steam cleaning
the area or trench.

1
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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

proj ects while the decontamination work was performed. To minimize

the impact of this' disruption on the other GA and non-G A p roj ec ts ,

we minimized the duration and scheduled the work-in cooperation

with the other occupants of the building.
.

As we discussed in Reference 1, some reconstruction essential to

the return of the area / interrupted proj ect to service was required.

Similarly, reconstruction was permitted in those instances where

safety or structural integrity of the building was jeopardized by

not reconstructing as soon as practical. The areas which were

reconstructed were the old hot sink location and trench to the

drain line, a 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 were limited to a total of 20% of the total area

decontaminated to allow the Department of Health Services at least

80% of the area available f or a confirmatory su rvey. A documented

survey of each of these areas was conducted prior to refurbishment

and are discussed in the section on " Final Radiation Surveys".

Those l o c a li.: e d areas where concrete was removed t t !. e point of

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

12
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Estimated Area of Decontamination and Reconstruction (See Figure 4)

CL E ANED (Green)

Floor 1,024 feet square

Trenches 208 linear feet

Second Deck 1,920 feet square '

SCABBLED (Yellow)
Floor 1,280 feet square

Trenches 432 linear feet
Walla 512 feet square

% of total % of total
RECONSTRUCTED (pink) area scabbled area "

Floor 64 feet square 3 % 12.5%
Trenches 72 linear feet 11.25% 16.6%

Data derived from DWGL13, 1"=16'; trench dimensions -bottom width is
1.5 feet. sides of trench are 1 foot high.

Portions of the concrete from the east and south walls of the pilot
plant area were also tsroved during clean-up and disposed of as
radioactive waste. In all. ' bout 512 ft2 of surface concrete on the
wall surfaces was removed. The walls were cleaned to levels below
Table 1 limits.

FINAL RADIATION SURVEYS

Final s u rv ey s of the areas which were cleaned ana/or scabbled were
conducted. The measurements of average contamination were averaged
over-1 M2 The maximum contamination level applies to an area of not
more than 100 cm2,

Several final s u rv ey s were conducted after clean-up. Surveys of the
refurbished areas were obtained prior to refurbishment. The results

13
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are shown in Figures 6 and 7. Fig are 6 shows the.results of the i

control room trench and the small area 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" area, the trench from the hot sink to the floor drain and

the floor drain area as well 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 1

M2 area. Radiation levels in the arsas where soil was reached are

provided in cpm rather than dpm because in these' areas compliance is--

demonstrar.ed by using soil sample results rather than instrument

readings. The collection, preparation, analysis and re s ul t s of these

soil samples are as follows:

Surface soil sospies 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 soil samples were then analyzed by,

h4

, gamma ray spectroscopy using a high purity germanium detector
,

system in accordance with written ~ procedures. All gamma

emitting radionuclides were-identified and their concentrations

were determined. The Th-23 2 value was obtained based on the
concentrations of the daughtsr radionuclides. Th-232 was

assumed to be in equilibrium with its daughters.
,1

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-Figure 13. In several of these areas,

contaminated'noll was removed. In every area, soi11 samples were
. collected to determine the extent of contamination. Teble 4

provides the results of the these initial soil ramples taken prior
,

*
to clean-up. A few of these areas had soil contaminated - to levels
which exceeded the release criteria described-in Tables 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 were reduced by-the removal of the top soil. Table 5
'

provides the final results of soil samples

14
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taken after clean-up. No additional soil samples.were collected |
in those areas where the initial soil sample result did not exceed

the soil release criteria. All these results meet the criteria j

for release to unrestricted use.

The final 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 cabirits all shown

in Figure 8. In each of these cases the equipment would have had to

be removed. This was not necessary because is no reason 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 su rvey 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 acceptable removable surface contamination

| 1evels. 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

L large area wipe 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 wipe sample locations'are shown in Figure 12. The results are

s h ow n in Table 6. Wipes of the concrete from small areas around the

posts of the solvent extraction areen were also collected and

analyzed. Thase posts hold up the 61cond floor mezzanine so it was

necessary to pour concrete around a few of them ac soon as possible.

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

15



. . . . . . . . .

.

.

contamination and radiation levels were below the Table 1 limits.

A contamination survey of random pipes, beams, ducts and roof was also
conducted. The results are given in Table 8.

The contamination levels in every area were < 20 dpm/100 cm2 area. .and
well below the Table 1 limits for removable contamination.

RADIOACTIVE W ASTE SUMMARY

56 boxes of contaminated equipment 7500 cubic feet

165 55 gallon drums of radioactive. 1238 cubic feet

material and contaminated trash

91 55-gallon drums of concrete 682 cubic feet

.

12 55-gallon drums of soil 90 cubic feet

)
10 55-gallon drums of asphalt 75 cubLc feet

TOTAL 9585 cubic feet

COMPLIANCE WITH THE TARGET CRITERIA

Facilities and Equipment

Eq ui p m<s n t , concrete and other surfaces of the building were cleaned to i

levelt below the limits in Table 1. The final surveys provided in
this report demonstrate compliance.

Direct Radiation

The direct radiation level at all' areas of the building is less than
10 microR/hr above background (at one meter above ground level).

16
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Soil Limits

The results of soil samples collected in every area where soil was
.

reached during the clean-up of the concrete were well below the levels

specified in Table 2 and 3.

CONCLUSION

The Experimental Building has been decontaminated to levels below the

specified limits and therefore meets the criteria for release to

unrestricted use.

.
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'E A.S. T W A. L L CONTINUED (2) Each unit represents 1 meter horizontally by |
1 foot vertically. t
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TAB E i

.
ACloTABLE SUFAE CQEMINATim L&ELSA/2/

.

O IUCUE" AE?AE' * MX!MP d EiO/ABE'\s # 2 2(cpm /100 cm ) 'd-~.'1vo em ) (dpm/100 cm )

a) U-nat, U-235, U-238, And 5,000 15,000 1,000
associated decay products

b) Transuranics, Ra- 2 26 na-2 28, 100 300 20
Th- 2 2 0. Th-220, Pa-231
Ac-227, I-igt. I-170

c) Th-nac Th- 2 3 2, Sr-90 1,000 3,000 200
Ra - 2 2 3 , Ra - 2 2 4 , U-232,
I-126, I-131, I-133

i) De ta-gar.ra emicters (nuclides 5,000 15,000 1,000

with decay modes other than
alpha emission or spontz.neous #
fission) except Sr-90 and
others noted above ,

e) H-3, C-14 except as DNA 20,000 60,000 4,000

precursors 1/
.

t

7'"here surface concaminacion by both alpha- and beta-gamma-emitting nuclides exiscs, che 11mics
{vjablished for alpna- and beca-gamma-omiccing nuclides should apply independencly.7

'

As used in this cable, dpm (disintegracions per minute) means the race of emission by radioactive,

| ma cerial as decernined by correccing the councs per minute observed by an appropriace deteccor
| fcr background, efficiency, and geonectic factors associaced with the instrumencacion.
| :
| Measurecencs of average concandnanc should noc be averaged over more than 1 square mecer. For

I objeccs of less surface area, che average should be derived for each such object.
2

| .The maximum concaminacion level applies to an area of noc more than 100 cm ,
'The amounc of removable radioactive material per 100 cm of surface area should be determincd
a, alping chac area wich dry filter or soft absorbene paper, appaying caderace: pressure, and
assQssin? che anQunC of radioactive m3Cerial on the wipe with an appropriace inscrumenc of known
e!!iciency. When removable concandnacion on objeccs of less surface area is decarmined, che
pertinenc levels should be reduced proporcionally and the encite surface should be wiped,

| DNA precursors mean molecules. or compounds that are direccly incorporaced into che DNA molecule
#

| during DNA biosychesis, e.g. purine and pyrimidine bases and their analsgs, nucleccides and
nucleosides. The acceptable surface concaminacion levels for H-3 and C-14 in DNA precursors

'

are as cabulaced in paragrapn (d) for beca-gamma-emiccers.

|

|
|

|

| ('' ySNRC Regulacorr) Gulde 1.86 Terminac1on of Operating Licenses for Nuclear Reaccors, Washington
.C. (June 1974),

|
- RSI, Concrol of Radioactive Surface Concaminacion on Materials. Eculpment and racilities

i to Be Released for Uncontrolled Use, final draic , croPosed American Nacional Scandard N-328,
Acom c [ndustrial forum, Inc., N.Y, (June 1974)

'
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TABI.T. 2

.

Criterts (or kil N::::=1:stisn at the GA Site
Uposure T rget - Other ExistingPa thwa y Crttarts Criteria or Guidance
Utcenni 2sdiation 10 ur/hr 20 ur/hr indoor E?A cleanup(waole body) (3 5 =r e::/ y-) (,) standard for hactive (Jeanium

Processing Site: 500 seem/yr-
10 CTR 20: 170 =re:s/yr FRC
Caidance; 200 s00 arem/yr Gur-
geen Generni's Guidance for in-
door exposure; 25 crem/yr-
40 C7R 190. p

Shalation of Partic- 1 nrad/yr (lu
ulates (lung, bone) (20 =re:/yr)'gg) 1500 = rem /yr-10 CTR 20(d)

' 25 crees /yr40 CTR 190
3 mrad /yr (bone) 1 mend /yr (lung), 3 mend (bone)
(60 =re=/yr) EPA Transurunic Guidance

.

.

(a)This value do s
'

not include baskground, the 35 = rem /yr (realistice
dose) includes shielding factor of 0 5 frem building a residential
home for gereral population and resider.te time F0 percent.

(b)40 CTR Part 192 - Federal Register, April 22. 1980.

(c) Eased on quality factor of 20 as originally intended f ro alpha
emitted frem the trsnsuranic elements.,

Designsted in or derived from 10 CTR 20. '

|

!

I

{

|
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TABLE 3 ,-

Individual Concentration in Soil Reseltine in an Annual Inhalation
Dose of 20 mee to the Lune)II and 60 meam to the Bone (2)

Colucility Derived Concentration (nC1/r)
Radionuelide Ch s.ti fie s tien Lune (20 meem/ve) Pon e (60 meem/ve )

4U-238 Y 35 1.2 x 10
2 30-238 W 3.2 x 10 3. 9 x 10,g

U-238 0 1. 9 x 10 1.2 x 10-,

aU-235 Y 35 1.2 x 102 3U-235 W 3.2 x lo 3. 9 x 10g
3U-235 D 1.9 x 10 1.2 x 10
aU-23u y 30 1. 0 x 10,2U-23u W 2. 8 x l o 3.6 x 10jg

U-234 D 1.7 x 10 1.1 x to

Th-232 Y 35 2. 6 x 102 2Th-232 W 3.3 x 10 1. 0 x 10

3 3Ra-228 W 3.3 x 10 2. 9 x 10
3

1.8x10f
Th-228 f 20

2Th-228 W 1.3 x 10 3.3 x t o

1.6 x 10f
Co-60 Y 1.2 x 10

5Co-60 W 1.2 x t o 5.B x 10

Cs-137" 5 6D 9.6 x 10 1.8 x 10

1.8x10f 2.6 x 10f
Sr-90' Y
Sr-90 D 1.6 x 10 2.8 x 10

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

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

(3) The dau6hters of 2-228 and Ac-228 do not contribute significantly to the
inhalation dose because of their comparatively short half-lives..

(4) Solubility classifications are 5ssed on ICRP-30.
\

i
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TABIE 4

INITIAL SOIL SAMPLE RERLTS

Radionuclide Concentration (pci/a)
Sanyle
ID f_ Co-60 Cs-137 'Ity-228 Pa-228 Ra-226 U-238 U-235

1 0.00 1 0.00 0.00 1 0.00 8.22 1 0.44 8.97 1 0.45 0.8810.09 0.00 1 0.00 0.1610.06
___

2 0.00 1 0.00 0.02 1 0.01 6.7010.35 7.79 1 0.39 0.74 r n.04 10.95 1 0.76 0.4110.08
3 0.00 1 0.00 0.01 1 0.01 0.61 1 0.05 0.60 i G.03 0.3910.02 1.1010.20 0.18 + 0.04

|

4 0.00 1 0.00 0.00 1 0.00 0.80 1 0.06 0.81 1 0.04 0.4910.06 1.22 1 0.22 0.04 1 0.03

5 0.00 1 0.00 0.00 1 0.00 0.83 1 0.06 0.75 i v.04 0.4510.06 0.00 1 0.00 0.0410.03
6 0.00 1 0.00 0.00 1 0.00 0.89 1 0.06 0.98 1 0.05 0.5810.03 1.2010.23 0.0510.03
7 0.00 1 0.00 0.21 1 0.03 5.90 1 0.32 7.79 1 0.39 0.91 1 0.08 33.59 1 1.86 1.1910.141

8 0.00 1 0.00 0.00 1 0.00 0.61 1 0.05 0.6210.03 0.42 1 0.06 0.78 10.2ts 0.0410.02
9 0.00 1 0.00 0.1310.02 0.95 1 0.07 0.95 1 0.05 0.6010.07 0.9410.21 0.06 1 0.03

10 0.00 1 0.00 0.01 1 0.01 2.94 1 0.17 3.2810.16 0.6110.04 15.58 1 0.93 0.52 1 0.07

11 0.00 1 0.00 0.06 1 0.02 2.3210.15 2.42 1 0.12 1.0410.05 3.6010.37 0.19 1 0.07

12 0.00 1 0.00 0.01 1 0.01 3.40 1 0.20 3.82 1 0.19 0.87 1 0.04 0.0010.00 0.0910.05
13 0.00 1 0.00 0.01 1 0.01 1.30 1 0.09 1.46 1 0.07 0.9810.05 8.0510.56 0.1910.07
14 0.00 1 0.00 0.01 1 0.01 1.20 1 0.01 0.94 1 0.05 0.56 1 0.03 0.93 1 0.23 0.0310.02
15 0.00 1 0.00 0.00 1 0.00 13.73 1 0.72 9.31 1 0.47 1.0210.05 0.0010.00 0.01 1 0.05

16 0.00 1 0.00 0.00 1 0.00 1.2910.10 1.23 1 0.06 0.7410.04 1.57 1 0.28 0.11 1 0.05

Cmposite Soil
Sample 0.09 1 0.01 0.17 1 0.01 5.44 1 0.05 6.1810.09 1.1310.05 7.92 1 0.89 0.25 1 0.06

O O O
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TABLE 6: CONTMl1NAT10N SL'RVEY RESULTS ** I d #

GROS 9 AL.F H A/ PET A CO'!NT T NG N r ctD. f" F *)R a' t P E E AM"! E!

ALPH6 MTA
CollNT

EAMFLE ID LEMOTH TI F M /10 0 B D . C. M . *1 FUOR twM/100 EU.rM. *: Fh

MIN ?CZ OL 9' : ..

First Floor

E FLDG W-1 1. 1.0 pie-0? C5.On 1.10FF 00 M.00
Elect Panel By Stairs
6/10/e7 1. 6.05'F-01 '90.AG - ? .10 e E.1) :5.00
Floor & Pipes

3 Wall 1. . ') W M - 0 2 99.00 1.103E 00 Y1.00''

4 Tubes 1. 6.057E-01 150.Ar ?.375F-01 '3s.AT

C Posts 1. 7,11YF-01 ''7.04 .12 f. e OC 101.1 : >*
.

i Machine Shop Trench 1. '1.OE4E-02 05.00 1.sAEF SO 86.A2

" Trench 1. 11. 091F-02 YC.00 .'.tOYF-01 90.00

9 Floor 1. 1.0S$E-0? 95.00 '2.715F ^F c5.00

? Floor 1. A.05?F-01 1GO.6% '7.10Yv-01 Y5-00

10Vall 1. ?.69?E-01 239.AY 1.905E 61 70.A4

11 Floor 1. r1.ORiE-02 99.00 :1. t O RF 00 YG.CO

1 Shop Trench 1. 11.0PSE-00 "5.00 6.255F-^1 1AM,

12 Trench 1. 6.057E-O' 5U0.45 11.108E 00 95.00

14 Walls Including Tubes 1.264E 00 102.00 ?.353F 00 72,13

15 Pos ts 1. 9.249E-01 119.5o 7.109F-01 c5.00

16 Trench 1. '.t.76SE-01 '33.36 1.A4SE 00 37.?!

17 Trench 1. 1.084E-02 95.00 :2.72PF-01 c5.00

IS Trench 1. <1.094E-0? 95.00 6.255E-01 163.39

19 Floor 1. 11.091E-02 97.00 ;7.10VE-01 VG.00

20 Floor 1. 11.094E-02 95.00 :1.100F 00 V5.00

21 Floor 1. ':1. 0 S $ E-0? 95.00 A.?55E-01 163.39.

22 S tairs 1. 1.2AiE 00 100.09 ?.04iE 00 JY,08
second Floor

i 230utside rails 1. 2.581E 00 70.71 2 . 0 ",6 F 00 75.36
l Southi

| 24 Floor South 1. ?.349E-01 119.31 S.133E-01 lio.E5

NOTE: THE EEROKS fl0 HOT I N C t.t HIE I N H E R 6:HT CFFICTENCY 1:N.1F<NAT'OM '!HCER F A IN T IF e .

|
.

__.



IldsLE b CONTid11NAT10N SUf;VEY 115ULTS rage .: et ;

| GROSS ALFHA/ FETA CDUNTING C.F?tliTh FOR WiFF E A M F !. E !

ALPHA r. E T A

;
. x COUNT

V)SAMFLE
ID LENGTH DFM/100 U ' . i. l i . | F.RROR LW M / '. 0 0 FU.CM. : F r. F I' Ti

MIN 05| CL 0 " :' OLj

Second Floor|

I ;' South Floor 2 1. :1.0F.1E Or 90.00 : .7'!cE-01 s r . rs

:t Floor East 3 1, ;,74Cr 01 -r3,3A :,30pF 00 o* .S-

O' Pipes South 1. 1. 9 2 'N 00 92.21 . 1 9 <' v 00 " 9 . 3 .<'

09 3rd Floor 1. 5.057E-05 'Co./C 2 3?'E-n1 '' ./r

Oo Floor 4 1. '1.Oo1E-0? 9C.00 P . S A : r r. ' ''o,M

30 South Rails 1. C.7ACF-01 ?;:7.36 A.71?r-01 ''o.it

31 Floor 4 1. 6 . 0 5 7 F. - 0 3 1F.O.AC o.376E-0$ I?^ :!-
+

3a Floor 5 1. 2.76 E-Os ?33.36 1.10PF 00 of.00

33 Rails Middle 1, 1.C93F 00 70.~5 :! . <) U! E 00 TM.30

34 Rails North 1. 9.349E-01 '39.54 1.33CE 00 1 6 '. . i ?.

35 Floor Middle 1. 6.057E-01 150.AD 1 . 7 ". 9 E 00 99.60

) Floor North 6 1. :1. o s iE-0 2 95.00 A . 2 0 ;; r - 01 A3.3F
V'

37 Floor North 7 1. 2.725E-01 '236.77 .?2PF 00 ' '' . ? ''
.

20 Floor North 8 1. 2.581E 00 70.71 0.256E CO 'r.3t

39 Floor 1. :1.0o,iE-02 90.00 :1.103E 00 VC,00

40 Rails North 1. T.747E-01 ?34.91 0.450F 00 6 c .1/
Outside

41 lat Walk 1 South 1. 2.76DF-01 233.36 '1.10RF 00 #C.00

4 :' Cat Walk 2 South 1. 9.34YF-01 119.04 1.33SF 00 101.4H

43 Cat Walk 3 South 1. 9.349E-01 119.04 7 . ?. 0 9 F - 01 05.00

44 Cat Walk 4 Middle 1. "1.0F4E-00 95.00 S.SA F-01 I?S.o2

45 Cat Walk 5 North 1. A . 0 i.' E - 01 150.65 r?.10VE-01 v5.00

46 Duct (Striped) 1. 2.765E-01 ?33.3A :].108F 00 OG.00

47 Duct (White) 1. 9.349F-01 119.G4 :1.10RE 00 05.00

13 Pipes NE CorTiec 1. 2./ AGE-01 233.36 8.619E-01 132.68
/%
I \
(,l T E : THE ERRORS DO NOT T HCL!IDF IMHERENT EFFICIEHCY CALIBRATIDH tidCF R T AI HT I Fe .4
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j .iLPHA l' E T /
*
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| b'iMFLI I!i LEMGTH fl F M ' t o o ? n . ,* M . *: I t ;; C F. 't F M /10 9 E G . C:1. 5 :

. I ,1 m e. ,. ., ,, ,,., r . .
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+

:3R 0 2;. A LT 8../ EE T A COUN!;NG RI2 ULT 3 #0E W I P !:. 3AMFLEI

'

ALPHA l' ETA
COUNT

g~s R AriF LE ID LENGTH DPM/120 E0.CM. *; ERROR DFM/100 30.CM. *: E F:R O F
'

f MIN 95% CL $5% C '.

09 CON W 1. 6.0 4E-01 151.48 11 080E 00 *t.00

2 2/ !? '97 1. 6.024E-01 151.40 6.349E-01 85.00

3 1. 2.730E 01 236.17 0.46?E-01 M.M

4 1. '1 117E-02 95.00 'O.468E-01 e5.00.

0 1. 2.730E-01 236.17 5.700E-01 177.9?

6 1. 0.730E-01 036.17 8.35BE-01 136.?:

'' 1. 0.730E-01 236.17 5.750E-01 17~.39

1 1. J1.117E-02 95.00 5.995E-01 170.49

9 1. 1.261E 00 100.35 11.000E 00 ?5.00

10 1. 11.117E-00 05.00 5.?95E-01 170.49

AVERAGE 3.590E.01 6.s07E-01
,

/"T
OTE' THE ERRORS DO NOT INCLUDE INHERENT EFFICIENCY CALIBRATION UNCERTAINTIES.(V

- _ _ _ _ _ - -. --.
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TABLE 8 : CONTAMI'lATION SURVEY OF PIPES. BEAMS , DUCTS AND ROOF

..nn+.1gn. c c. e m.m . . r. - . . r e. n. . i .. t. i. :. r.,. e . a,. u. :, . - r. r . m-- ,
. .. . . .

.- -

AL''HA P E T '. .

*)

... . . . .. , *1.. .. :.~ . ?.
.

* n.*.a. .- . r. c t ,

1 n,, . ' t ,*.
.. . .:: : - *.,.u,. <: , : s,. . . . . < -, .+.e 4 .

. , 3,., .. : ,- ,
,-3hg . . . .. ..

W Crane Beam
.

. . ~.4 2 .- .. : e ..4
.

, ,
.

. s . . ., u .e u . s.s ... -e

W Ctane Beam
> - e t . .. 3 .s a.< e, . >.. wne a. n - - .| ..+ 4 ... <

|

|
'

; E water Pipe 1.'!"E 90 s;.!! 2.74E ;0
i .

|

~ "E! E Water Pipe I: 1E . ~' ' '' o <. .

'

- C Crane Beam '. ?.;2t2 v0 13. ?! ; . 3 7' 2 0
* *

.

i
i

- E Crane Beam 6.):4E-01 !!1. 9 ? . " ;!E 01 ; : .0'
.

I
s

i S Blower Duct ..a;sE-01 ; '.: '. . ; c L,' :E. .

!
,

S blower Duct 1. '; 1 ? E 00 30,l" : 17tE M - ..
.

* N Ceiling Beam 1 d.0: 4E-01 151.46 1. ;, !' ? E '' O " .'
1i

|
- S Ceiling Beam3 , . ,, , . -

. . . e...- 0 1 3 a. ..3..,m.-c.: v ., c.n
-

..
.. . . .

1

j - .- 'sPE 00 :. ;3E M'

,

1
4

'
v /s s / B *l
NORTH PEAM 1. 5 . '; 9 6 E - O t 163.07 1. D t C F. 0 0 101.26

'

!

j NORTH FIFE 1. 1.876E 00 R4.23 ~:1.491E 00 c5.00

C.R. ROOF 1. G.5Y4E-01 143.07 r).tI?E 00 '"; . 0 0.

SOUTH PEAM 1. 0.530E 00 7.'.00 1.109E 00 1.; ') . 91

AVERAGE 1.AH3E 00 t.3CSE 00

NOTE: THE ERRORS DO NOT INCLUDF INHERrJ!T FFric1FN(Y ( Al .t BR A T I ON tlN( FR T A I N'I l h h .
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November 18, 1987
,696-1146

Mr. Robert D. ncmas
Chief of thclear Materials Safety Section
U.S. !belear Pygulatory Camission
Region V
1450 Maria Lane, Suite 210
Walnut Creek, CA 94596-5368

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

Dear Mr. h onasi

Pursuant to our recent telephcree conversation regarding our request
for NRC's ccnfirmatory survey of several laboratories located in GA ,

'Itchnologies Inc.'s (GA) aillding 2, enclosed in the final report
describing the areas to be surveyed and sumarizing the results of
GA's surveys.

-

During October and November of 1987, GA cleared a ntnber of
IrWratories on the lower floor of the Laboratory B sectico of
.cilding 2 (also known as the Science Laboratories Building). GA does
not plan to conduct any future activities involving radioactive
materials in the laboratories and would like to lease them to outside
ccmpanies. We offices across the hall from these laboratories, which
inve never been used for work involving radioactive materials, may
also be leased to outside companies. Accordingly, GA is requesting
the release of these laboratories and their associated offices to
unrestricted use.

It should be noted that these outside ccupanies may use radioactive
materials in the laboratories, but would do so under their own
radioactive materials license.

A total of 20 laboratories will be leased to outside ccupanies. Five
of these laboratories have never been used for work involving
radioactive materials. Only five of the fifteen laboratories required
deccntamination beyond the removal of sources ard contaminated
equipnent. Wese laboratories represent a total of 1,440 ft , ne2

decontaminatico effort involved normal washing of floors, scne tiles
being removed, and about 12 ft2 of concrete being scabbled.

10966 JOHN JAv MOPFAS OR . SAN DIEGO, CAUFORNIA 92121
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Decause the new tenants are schechled to mwe into these laboratories
Decenber 1, we request that your survey be conducted as toen as
possible. If you have any questicns regarding this matter, please
call Laura Quintana at (619) 455-2758.

Very truly yours,

k. MuNCLAA., 4
Keith E. Asmussen, Manager
Licensing, safety and
Itaclear Cmpliance

KEA/mk
Inclosure
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IlmotrriCN

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

GA has no plans for condotting any future activities involving
radioactive materials in the laboratories and would like to lease them to
outside espanies. 'the offices across the hall from these laboratories
which have never been used for work involvirn radioactive materials may
also be leased to outside conpanies. Accordingly, GA is requesting the

release of these laboratories and their associated offices to mrestricted
use. 'Ihe outside catpanies may use radioactive materials in the

laboratories tot would cb so under their own Radioactive Materials
License.

A total of 20 laboratories will be leased to outside ex panies. Five
(5) of these laboratories have never been used for work involving
radioactive materials. Only five (5) of the other fifteen (15)
laboratories required decontamination beyond the removal of sources and
contaminated equipnent. 'Ibese laboratories represent a total of 1440 ft ,2

'Ibe decontamination effort involved normal washing of floors, see tiles
being retroved and about 15 ft2 of concrete being scabbled.

GA has decontaminated equipnent and facilities cmsistent with both
the USNRC'S and the State of California's guidelines for Release of
Pacilities and Equipnent to Unrestricted Use. 'Ibe results of the final

! surveys are included in this report.

si're nrscarprICN

.

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

1
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:
1

!
$

from 102 through 243. Laboratory C includes offices and laboratories from
'

300 through_445 and Laboratory A includes offices and laboratories fr a
502 through 651. We laboratories which will be released to mrestricted
use are located in the lower floor of the Laboratory B section (excluding
labs 130,132 and 134) and are shown in Attac}snent 3. ne laboratories
( 20) ar e 102, 104, 107, 109, 111, 113, 115, 117, 119, 122, 128, 137, 139, l

141,143,145,147,149,151, and 154. Iaboratories 109 and 111, 115 and
117, and 119 and 122 are cmbinci labs.

1 ;

i

Two laboratories (115 and 319) have nezzanines. %ere was no known
"

use of radioactive materials in the 115 mezzanine. W e mezzanine in lab
; 119 had a storage cabinet which contained only sealed sources, which have
; been renmed.
1

i

%e total area of the twenty (20) labs is 7561 ft2 including the
5

nezcanines. Of this, enly 1440 ft2 required decontamination other than
the removal cf sources or contaminated equipnent. nese were laboratories

-

115/117, and 141, 143 and 145. We decontamination required surface,

I-
. cleaning of the floors (115/117), or removal of contaminated floor tiles

and about 15 ft2 total area of concrete was acabbled (labs 141, 143, and,

i

144).
,

INS'IEUMMfATION MB MFAc:MRDUNP f TMPPE mR DPr.rAu
Instrinnantat b

i

: 1. Beta /gama counters
$ Model ' IBM 28 geiger counters manufactured by Technical
| Associates were used to survey surfaces for beta /gama
*

contaminatim. Se instrtuents ocotain a pancake Golger-Mueller
f

(Q4) detector which has a window thickness of less than 7
j mg/an2 W e instrument has three ranges ccvering from 0-50,000

counts per minute (cpn) .
<

-

3. Gamma Detectors,

a.- Model 19 microR meters with NaI scintillation detectors
.

2

L
- - . . - - . . . . - - - -. - . - .. . . . . . . - - -
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1

ranufactured by Indium Measuremnts Inc. were used in all
locations. N instrument tas three ranges frm 0 - 5
RWhr

b. Gama spectral analysis en selected sanples were performed
using a high purity germanium detector Fanufactured by
Canberra Industries, Inc.

All portable instruments are calibrated using a raninal 30 curie
Cs-137 source. We alpha / beta systerns and the germanium detector

cystem has been calibrated for various type of sanples. mis
calibratim is checked on a daily or weekly basis depending on

g usage.

Meanuromnnt fhitn for Relenge

1. Background

A " standard' natural background was determined for each instrument and

subtracted fr a the survey readings. All of the surface beta / game
readings were cmpleted using the IBM Ndel 28 CM counters which have

a background concrete reading of 80 plus or minus 20 counts per
minute. Any reading cver 100 cpn was considered positive and was
cleaned.

2. Efficiency and Geometry corrections

Because of the different radionuclides found in these laboratories, an -

instrunent efficiency calibration was not empleted. Instead, every
area found to have contamination above the natural background levels
given above was decontaminated to background levels. S e release
criteria would have been higher than this if the radionuclides and
efficiencies had been taken into account.

.

|
.

!

I
PREVIOUS IADORA20RY N:TIVITIES NO

|
EFKRT OF DECCt7FAMINATICN RDQUIRED

A brief description of the previous use of these 20 laboratories is 9!'

3

.
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provided below as well as the total area of each,

rue it Ib Hirtorv of tine of Radimetive Materialm (curscrv curvey
Cor:pleted)

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

102 344

104 252

107 324

107 Met 697

109 521

21:)3 ft2

A meter survey using a TDM-28 geiger and a microR meter was
p

conducted in all of these laboratories. There was no radioactiveC) material or contamination found.

cane 2 Donmible line of Radin.v tive Materini Prior to 1975

137 288

139 288

151 2BB

864 ft2

There has not been any work involving radioactive materials in
these laboratories in the past 12 years. Records were not
reviewed past this time. A survey using the GM counter and a

microR meter m a conducted. No radioactive material or
contamination was detected.

Came 31 Rvlicactive Material 11 sed in f.nhoratories Since 1975

O Pecords shCW that the following laboratories have used

4

____ . ..
.. .
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radioactive material in the past 12 years. Se labs were
prinarily used for Research and Develcpnent. We labs and the
area in ft2 are provided belcw. '

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
.

149 288 *
.

151 288

154 311

5368 (with Mezzanines, called Mez above)

Laboratory 113 had teen used in the past five years for various
Reseach and Development work. All sources and contaminated

equiptent were renoved frczn the lab. A survey was conducted
using the GM and mircoR meter; no contamination was detected.

Laboratories 119/122 was used by the Bealth Physics group to
analyze sanples for radioactivity. All radioactive 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 ad have been cleaned. Were was no

contamination found cn the counters or floor of the laboratory,
including the mezzanine area.

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

1
.

|

5
|

|

|
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i

j

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

present.

O

f.nba which namAmA thmntamination in.,,c!aa 31 (beyorwi the remnval
of annreme and contaminataA mouir =,t)

. . .

115/117 408
;

141 288

143 288

144 288

1440 ft2 (Included in 5368 f t2 above);

i

i

] Laboratory 115/117 a s used until recently. The laboratory
contained contaminated equipnent, hoods, ducts, ovens, etc. which.
were contaminated with mixed fissim procbets. All of the,

1

' gipnent has been renoved. There a scmu slight contamination ofe

the floor which was removed by ashing 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
i

of ccncrete as scabbled in these labs. The acabbling was
i required after contamination was detected under the hoods. All

of the labs contained contaminated equipnent and materials. In
lab 141p six linear feet of piping had to be decontaminated frcun

the alls and about 3.5' ft2 area of concrete ws acabbled. Lab'
141 has been left with the scabbled concrete exposed and the
original floor tile. Iab 143 had about six linear feet of pipes -
decontaminated and also and about a 2 ft2 area of concrete as
scabbled. In addition, about cne ft2 of wall as 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.O
U

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

6

. - . .. _ _ ._ ._ _ ,. .. _ _. _ _ . _ . -



l

i

of wall and 12 ft2 area of concrete was acabbled.

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 Pacilities personnel). 14w
tile has also been installed several times since their use.
Surveys ocmpleted in these laboratories showed no cm tamination.

CRITERIA mR DPr. RASE m tnmEsmicrm nRP

Table I (Attachnent 4) is taken from USNRC's criteria for releasing
facilities and equipnent to unrestricted use. It has been incorg rated
into our SNH-696 license. %e State of California's limits for release of
facilities and equipnent to mrestricted use are identical to these limits
for the radionuclides of concern (predaninantly U-238, Cs-137, U-235 and
Co-60). Wese guidelines, 'mS Criteria for Release of Facilities and,

Iquipnent to Unrestricted Use," are also known as 'DEXIN-1". GA has

deccritaminated the laboratories below the limits specified in both these
Tables.

FINAL UW17RINATTCN SURVEYS

l

contamination surveys were conducted in the laboratories although the
i floors had been washed which eliminates the probability of renovable

contamination. The locations of the wipe samples collected in the

laboratories are shown in Attachnent 5 and the results are shown in
Attachnent 6. We wipe samples were cx>unted in a calibrated low level
alpha / beta / gamma counting system manufactured by Canberra Industries Inc.

he contamination levels in every location were < 20 dpW100 am2 area, and

well below the Table 1 limits (Attachnent ~ 4) for removable contamination.

7

O

4
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PM BADIATIN SUfNEYS

Final radiation rarveys of the laborateries were ocnducted using the
N'-28 m counters. the results of these surveys are shown in At:achnents
7 thro,gh 12 as descr. bed below. All areas were decontaminated to the

) background radiatirn '80 cpo +/- 20 cpn) which explains the dpo talue of
! zero in all the final radiation surveys. Radiation levels above

backgrcund levels are tiivaa in dp:/100 an2, both for the average (tor

value) in a 1 m2 or less aree and the maximum (bottern value) in a 100 v2
area. It can be seen that all values are below the Table I limits
(Attachment 4) . We final surveys are presented in the Attachre.nts as
follows:

Attachnent 7: Final Surveys LABS 113, 115/117
Attachnent 8: Final Surveys LABS 119/122, 128
Attachnent 9: Initial and Final Survey IAB 141
Attachnent 10: Initial and Final Survey IAB 143

,

\ Attachnent 11: Initial and Final Survey IAB 145
Attachnent 12: Final Survey LABS 147, 149, 154

A microR meter manufactured by Dadium Measurements was also used to

survey the laboratories. Levels were recorded in various locations of
each laboratory and have been provided in t.he final surveys. We
measurements all within normal background levels.

CDMPLTAPCE WT'fM 'IHP TAIEET CRITERIA

%e laboratories were cleared of all radioactivt, material sources.
Contaminated equipnent was either decontaminated to natural background
levels or was disposed of as radioactive waste. All floors and concrete
surfaces were also decontaminated to background levels and therefore meet

the limits in Table 1 (Attachment 4) . %e final surveys provided in this
report denonstrate compliance with the criteria for release to(
unrestricted use.

8

4
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Twenty (20) laboratories have teen cleared for release to
unrestricted use. Five (5) of the laboratories required decontmir.ation
teyond the remwal of cources and contaminated equipment. Of these there
was only about 15 ft2 of concrete which required scatbling to remove the
ccotamination. The levels in all twenty laboratories are well below the
criteria for release to unrestricted use.

:
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| ATTACHMENT 4 g
ACCE TABLE SUFFACE CCMAMimilCN LSELS1/2/,

i

_

IUCLIE' AVE?ACP,* FAXItt' FS O/ABLEf _

(d;m/100 cm') (dpm/100 cm') (dpm/100 cm )2

2) U-not, U-235, U-238, and 5,000 15,000 1,000associated decay products

:) Transuranics , Ra-226, Ra - 2 2 8 , 100 300 20Th-250, Th-228, Pa-231
Ac-227, T- u t , I-170

:) Th -n a t , Th-232, Sr-90 1.000 3,000 200Pa-223, P.a 224, U-232,
I-126. 1-131. I-133

d) Dets-gar.a emitters (nuclides 5,000 15,000 1,000with decay modes other than
alpha emission or spontaneous
fiseton) except $r-90 and
others :oted above.

) H-3, C-14 except as ONA 20,000 60,000 4,000precursors f,/

es:ablished for alpha- and beta-ganna~ emitting nuclides should apply independently.:h ere surface contamination by both alpha- and beta-gamma-ema cting nuclides exiscs, the li:G_
Ls used in this table, dpm (disintegrations per minute) means the race of emission by radioac:is
ns terial as determined by correcting the councs per minute observed by an appropriace detector
!r t background, efficiency, and geomectic factors associated with the inscrumer.cacion.

4easurerents of average concat,inant should not be averaged over more than 1 square mecer. For
:bjects of less surface area, the average should be derived for each such object.
.he maximum contaminacion level applies to an area of not core than 100 cm .
*

*h t amount of removable radioactive material per 100 cm of surface area should be determined
:y wiping chat area with dry filter or soft absorbent paper, applying moderate pressure, and
sssassing the amount of radioactive -aterial on the wipe with an appropriace instrument at knownt!!1ciency. When removable contandnation on objects of less surface area is determined, the
:ertinent levels should be reduced proportionally and the entire surface should be wiped-
|HA precursors mean molecules. or compounds chac are directly incorpora ted into the DNA molecule
iur:ng DNA biosythesis, e.g. purine and pyrinddine bases and their analogs, nucleotides anducleosides. The acceptable surface contamination levels for H-) and C-14 in DNA precursors
sre as tabula ted in paragraph (d) fo r be ta -ga nna ~ emi t t ers .

.

USNRC Regulaccry Guide 1.86 rerminacion of Cperacing Licenses for Nuclear Reactors, Washi -

O.C. (June 1974)
.

' ANSI, Con trol of nadioactive Surface Contamina cion on Ma terials , tauipment and racilities
To Be Released for Uncontrolled use, final draf t , oroposed American Nacional Stancarc N-):9,
A cowa c Indus: rial forum, Inc., N.y. (;une 1974)
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1Attachment 6: Contaminetion Suryoy. Rscult: --

>>

<

A

GROSS: ALPHA / BETA COUNTING RESULTS FOR-WIFE'SAMPLEF

ALPHA
COUNT BETA- i

SAMPLE ID LENGTH DPM/100:SG.CM. % ERROR DPM/100 SG.CM. %: ERRORMIN -95%-CL 95% CL- 4

!

BLDG-2 W-1 Lab 102 1. <1.212E*02 95.'00 <1.252E 00 L 9 5'. 0 0

l

2 11/3/87 Lab 1021. <1 212E-02- 95.00 <1.252E 00 95.00- j

3 Lab 104 1. <1.212E-02 95 00 : < 1'. 2 5 2 E - 0 0 ' 95.00
4 Lab 107 1. <1 212E-02 95.00- <1 721E 00- 95.00

5 Lab 109 1. <1 212E-02 95.00 <1.252E 00 95.00

6 Lab 109/111 l'. <1 212E-02 95.00- 9 756E-01- 146.13 '

7 Lab 113 1. < 1 '. 212E-02 ' 95.00: .1 626E 00 103.73
- '-

,

Lab 113 1. <1.212E-02 95 00: <1.721E 00 '95400
9 Lab 113 1. <1 212E-02 95 00 9.756E-01' 146.'13'
10 Lab 113 1. - <1 212E-02 -195 00 1.301E 00 12 0 . C '5 i

il Lab 115/117 1. 2.633E-01 -245.03 1.271E 00 123.01'

12 Lab 115/117 1. <1'.212E-02 95.00' 1 626E 00- --103473:
-

,

13 Lab 115/117 1. <1.~212E-02 95.00 1.951E'00 92.41-

14 Lab 115/117 1. 2 633E-01 245.03 9.453E-01 150'.95'
15 Lab 119 ' 1. 2 633E-01 245.03 1 271E 00 123 01-
16 Lab 119 1. <1 212E-02 95.00 .9 . 7 5 6 E - 01 - 146'.13
17 Lab 122 1. '2 633E-01 245.03' .9 453E-01' L150.95
'18 Lab'122 1 . -. 2 623E-01 246.01 2.927E 00 72.24
19 Lab 128 1. - <1.212E-02- 95.00 2.602E 00 77.49

20 Lab 128 1. <1 212E-02 95.00 <1.721E 00 95.00Om
)

- _ - - - _ _ - - -- -- 1
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GROSS ALPHA / BETA COUNTING RESULTS FOR WIPE SAMPLES

ALPHA BETA
! COUNT

SAMPLE ID LENGTH DPM/100 S0.CM. % ERROR DPM/100 SQ.CM. %E
MIN 95% CL 95

25 Lab 137 '. <1.212E-02 95.00 3.252E 00 67.90.

l

26 Lab 137 1. <1.212E-02 95.00 1.431E 01 30 21

27 tab 139 1. <1.212E-02 95.00 1.951E 00 92.41

28 Lab 139 1. <1.212E-02 95.00 <1.721E 00 95.00

29 Lab 141 *1. <1.212E-02 95.00 1.626E 00 103.73

30 Lab 141 1. <1.212E-02 95.00 1.626E 00 103.73

31 Lab 141 1. <1.212E-02 95.00 1.951E 00 92.41

32 Lab 141 1. 1.251E 00 103.16 2.480E 00 81.42

33 Lab 143 1. 2.616E-01 246.46 4.553E 00 56.00

3 4 Lab 143 1. 2.633E-01 245.03 2.246E 00 85 19

35 Lab 143 1. <1.212E-02 95.00 1.301E 00 120.05

36 ab 143 1. <1.212E-02 95.00 1.951E 00 9q
L

37 Lab 145 1. <1.212E-02 95.00 1.301E 00 120.05

34 Lab 145 1. <1.212E-02 95.00 1.626E 00 103.73

3 r Lab 145 1. <1.212E-02 95.00 1.626E 00 103.73

40 Lab 145 1, 5,925E-01 154.00 9.150E-01 156.08

41 Lab 147 1. <1.212E-02 95.00 1.301E 00 120.05

42 Lab 147 1. <1.212E-02 95.00 2.602E 00 77.49

! 43 Lab 149 1. <1.212E-02 95.00 <1.721E 00 95.00

44 Lab 149 1. <1.212E-02 95 00 1.301E 00 120.05

45 Lab 151 1. <1.212E-02 95.00 9.756E-01 146 13
! 46 Lab 151 1. <1.212E-02 95.00 1.626E 00 103.73,

! 47 Lab 154
'

1. <1.212E-02 95.00 1.301E 00 120.05

48 Lab 154 1. <1.212E-02 95.00 1.626E 00 103.73

NOTE: THE ERRORS DO NOT INCLUDE INHERENT EFFICIENCY CALIBRATION UNCERTAINTIE
.
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Page 3 of 3
GROSS ALPHA /DETA COUNTING RESULTS FOR WIPE SAMPLES

ALPHA BETA
COUNT'

SAMPLE ID LENGTH DPM/100 S0.CM. % ERROR DPM/100 SG.CM. % ERROR
MIN 95% CL 95% CL '

49 Lab 154 1. 2.633E-01 245.03 1.596E 00 105.77

50 Lab 154 1. <1.212E-02 95.00 9.756E-01 146.13

AVERAGE 9.367E-02 1.090E 00

NOTE: THE ERRORS DO NOT INCLUDE INHERENT EFFICIENCY CALIBRATION UNCERTAINTIES.
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ATTACHMENT _9 BR x 8C
18-NOV-87 9:44 Pege 1

ATTACHuENT 9: INITIAL Ato FINAL SURVEY LAB 141
INITIAL - 12 - X - 24 -
SURVEY FINAL - 12 - X - 24 -

SURVEY___
_ _

._-__ _
___

_ _ _ _ _ .Se 8e les 80 O e e ~

Ose 8e 8e ee --S s.NJ( .e e e e--SsWK
Les se les se e e e e8e 8e se se e e e e

80 Se 8e 80 e e e e8e 8e Se 80 e e e 8
8e 8e 8e les e e e e6e 6e 6e 80 e e e 6
8e 8e Se lee' e e e e60 Se 6e 'b Aa SOC e e e e
8e se 8e 8e - N'e e e ees se 6e 8e pe govedy geg oo e e e a
les see lee se e e e eee 8e se 68 - e e e e

'

es se 8e se e e e e8e 3000 80 80 6e e e e e

INITIAL SURVEY COMPLETED OCT. 21, 1987 FINAL SURVEY CouPLETED NOV. 8, 1987
USING GM COUNTER (TBM-28 82769) CALIBRATED 8/3/87

USING CM COUNTER (TBM-28 32759) CALIBRATED 8/3/87ALL VALUES ARE IN COUNTS PER WINtJTE
BACMGR0ure READING Be PLUS OR MINUS 2e CPM

FINAL SURVEY NOTES:
1. LEVELS WERE uEASURED ON TILE OR CONCRETE FLOOR AFTER CLEANING.
2. EACH UNIT REPRESENTS THREE FOOT BY THREE FOOT AREA OR LESS.
3. TOP VALUE IS THE AVERAGE BETA /CAuMA DIRECT READING IN DPM/les (M2

IN A THREE FOOT BY THREE FOOT AREA OR LESS.
4 BOTTOM VALUE IS THE MAXIMUM BETA / GAMMA DIRECT READING IN DPM FOR ANAREA (100 CM2.

+
N

O 6 O
,

_ _ . _ _



&

',;

,
&

"

g g.. .. .. ..-.. .. .. ..
.
M

S

e-
x- .. . .. .. .. .. .. .. <

.

E !/ 5_;
-

2 .
. .. . . .. .. . .. .. g'y

db
Ja
E

en n
.. .. .. ..... .. .. .. si; EO

km.'
-

ce

b .

:

f-
gm -

g g.

3:ia!g95
$aR5

es xg.

! !s,
.

E!s e E '
-

'g--|-E!< .sa sg
W ~

B,e=s dg -|w
' _

a <aC ' l-
E: ' F gill $gW b( 3 :: : -eseg etWW~

i d"y mmyd5l se a e
E<a! L.!E"i

o 2
r r

gQa; - g < o,g .
.

v

[REh5 Eg!*;
mW a mms. g: 9: e

3

h zi a g:!st te*g-1: : : :: : :x
eamI- -gge"s .3ss==~el.s5 t- s ear l
. '. WoIs* B E * a ,-

e a.E v -m
C

05 sE$W
,

.9"UW,-w=- s !< m. 8-s av .5 man se
i e==W 'tsEe ..Rg6!v-u *

[E0*Geeg!e geg$43-
~ .-

:: : : -: as :: :: == !g3s!ic5 g
vs-- BBgsaa sesm<ts
glw8.ga>s

. ^ -
- see -essas

g, a,
T

- o

Rugg Rfs, es g:g. 4.;ss. ra ae- d 3m
6 4 -3 e( V Cw

\ h 5$ : .nz ankan :|:
CEN - C W

: : 55N5 5 b-
t i v=

.. . .
. . .

.

.. .
. _ _ _ _ _



O
ut

I bg
. , a1 WL ** q

@ od.
7- %h

'
|-

? 5 '

. .V> -
Q t .. .. .. .. .. .. .. #
T N
s :

8
-a .. .. .. .. .. .. .. .. <

E'
ta

u . *6
7 g's.. .. .. .. . . .. ..

.~n* b*
aEE :
CB .. .. .. .. .. .. .. .. 84

; EE
$w

~

i SW g" r >. ) ~
t, J W 5a

$. u g:
a

$~
*" 523 se 8

=

E ".- $2 302d c- c
O$ t$ d"a ~

'
.33 9e oa w -

4 0E $$$ $d .G a** *

|' Q 8e9 0C '

I i : :: : 38 != ! ! :: $$EdEess'<..

~

!"E53a565.e E
9 - -sis! 5 82 8<-E
g Qv $'08
< | :a p5*'$-x : : :: :: : :: :: :: eu,E ggs$c

-5 eis
! * 55 80W"w-'

. = = $5*a5
C;5* *C%wo-'s $g*8~4
8:Gd ==2'g5i

W

g3 ;!g'gjEg <e
dGsn

j$;g.; 7 :: 2: :: : : :: :: 22
*

.

ms-- E$5:584
m3,<ce

bl 3W
-

, a -t
s g5 m;WWeg .-
v

sasa
da sos 5 av

g
5% : : :: :: :: :: 2: == as:ta t
t> OEa5 5

<

<
l %

l
|

|

|

|



:I i! j1j:i

_.

_
.

_

_
. _

1 ee e. eo s. e. ee ee ee

m)
ee -s -

P
4

8 2
4
: - e6 58 pe ee ee ee ee ee9
7
8

-
V
O
N

.- X eA 68 ee ee e8 e8 0e ee _e
8
1

-

6
1

- e6 68 6e ee 0e e8 0e me
4

_
6
1

8-
A2
L8 e6 8e 8e 9e 0e e6 0e 0e

4
6
1

O -
>
A 4

2
9
4 - e6 86 8e 8e 0e 88 0e 8e1

, N
/ A
4 2
1 M R

C O
S . F

G sB X e8 88 8e 8e 09 88 88 e3 N e MA
L I .l P

NS/ DY - ASM
E EEP N
V 2 LLD I
R 1 C
U RN G

# S - e8 88 8e 8e 08 88 06 06 E I
ROI N

L TAG DA FEN AN 9 ARI E
I 4 AD R
F 1 R A

B- OTE T
A2 7 OOR C
L9 e8 66. 8a 8e 68 88 66 e9 9 FFTSR

8 LO .E:
2
1 1 CSI

EEEEDT , TERLN 9 ERI A
E RHDRM
M . CT OMH V N A A
C O OYMACA N CBME/
T 7 ARAT 8D RTCATA 9E OO/ E

1T OATB
A EFTC

,R L EOM
9B IEBFU-
.I TE M-
L REEIVA NHCEX

- OC OTARA
N RHM

4 ) DSET
2 D8 ETV E

.E3 RNAYH
- e8 86 6e 8e 06 88 B8 e8 .E2 SSE

T2 UE BT
. L9 AEHTS
P9 ERTOI .
M MP O 2C O8 ESFEM4 C2 ERI UC1 - R EL
4M ETEEAem X e8 08 8e 8e 05 88 B8 06 11 NLH 1
69 WIURV8

R ( SUATM(8
- eR L V O

t EH ATA
AE VCP TE2 2 T EAONOR1 1 9N LETIBA

T_ 4U
- e8 00 0e 0e 08 66 B6 06 1ON

E ,C . ..
123 4

M 7M
H 7 4C
C 4 1 :
A 1 G S
T B} SN E
T A2 BI T
A 0 e8 0O 0e 0e 0O OO BO 8e LU N $N

AS Oi'

j I!||j ||



__ . _ ___ _ . ._ _

|

"

,

RECEIVED

on.ew
b J!Jl 20 A D 2b

O A Technologies Inc.

$f$lo'$'$$u,onesme
1619) 455 3000

January 19, 1988
696-1163

Mr. Robert D. %cmas
Chief of Nuclear Materials Safety Section
U.S. teclear Regulatory Connission
Region V
1450 Maria Lane, suite 210
Walnut Creek, CA 94596-5368-

Subject: Docket 70-734: S!M-696; Request for Release to
unrestricted Use - Revised Final Report

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

-Dear Mr. %cnas:

During October and Novenber of 1987, GA decontaminated a number of
laboratories (20) on the lower floor of the Laboratory B secticn of
Building 2. GA does not plan to conduct any future activities
involving radioactive 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 results
of GA's survey was subaitted to the NRC and the State of California.

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

In addition to these labs, GA decentaminated two areas in the service
core area of Building 2, which had been centaminated during the
handling of liquid wastes. Contaminated concrete and soil was removed
frcn the area behind lab 331 and a contaminated floor drain and pipe
was removed frca 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 locaticns during their visit prior to GA backfilling the
holes. This would give the NRC the opportunit'y to collect soil
samples and survey the area prior to refurbishnent.

Since GA is planning to lease these labs to outside ccupanies, we
requested the NRC to conduct a confirmatory survey of these labs in
addition to the labs requested in our lovember 18, 1987, letter.

,
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(h Decenber 14-16, 1987, B. 'Ihemas and D. Skov conducted a confirma-
tory survey of all 25 laboratories and the two areas in the service
core area. K. Wong fra the State of California also condacted a
cmfirmatory su vey on Decenber 17.

Enclosed is a revised final report describing all areas ard
sununarizing the results of CA's surveys. 'Ihis revised final report

supersedes the ' report dated Novenber 18, 1987. 'Ihis report was-

revised to include five more laboratories, a brief history of
activities . involving radioactive 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
coupleteness, the findings of the NIC and State confirmatory survey
and CA's subsequent actim are also included in this revised report.

He appreciate your attention to the above matter. If you have any
questions regarding this report, please call Laura Quintana at (619)-
455-2758.

' very truly yours,

htd.eiaAA hO put

Keith E. Asmussen, Manager U
Licensing, Safety and
Nuclear Capliance

KEA/mk
Ehclosure
cc: Mr. Kim Wong

state of california

'
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JNTRODUCTION
,

During October, November and December 1987, GA Technologies Inc.
\ decontaminated a number of laboratories in Building 2- (also known as the

Science Laboratories Building).

GA has no plans for conducting any future activities involving -
radioactive materials in these laboratories and would like to lease them
to outside companies. The offices across the hall from these laboratories f

a
which have never been used for work involving radioactive materials may >

also be leased to outside companies. Accordingly, CA is rec!uesting the - *

release of these labo atories and their associated effices to unrestricted -
use. The outside companies may use radioactive materials in the

laboratories but would do so under their own 4sdioactive Materials
License.

A total of twenty-five (25) laboratories will be leased to outside
companies. Five (5) of these laboratories have never been used for work

iinvolving radioactive materials. A brief history of the use of the other
20 laboratories in the past twenty (20) years is provided. Only six (6)

x 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 acabbling of about 12
ft2 of concrete.

GA has decontaminated equipment and facilities consistent with the

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 the State of California- '

and the Nuclear Regulatory Commission to conduct a confirmatory survey of
two locations in service core area, of Building 2 which had been
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 unrestricted use. However, the NRC and State.of California

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

1
.. .. y7........_..
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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 lab 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 i

1
site. These criteria for releasing soil to unrestricted use are

summarized in Tables 2 and 3 of Reference 1 (see Attachments 4C and 4D,
respectively). Soil samples were collected and analyzed after cleanup in

order to demonstrate compliance with the soil criteria.

<P

The results of ttc analyses of these samples and the results of the

final radiation and contamination surveys are included in this report to

demonstrate compliance.

SITE DESCRTPTION

The locatien 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 includes 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 Atucnment 2).

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

|

|

t.
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A
() There was no known use of radioactive materials in the 115/117 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 radioactive materials.

>

The total area of the twenty-five (25) laba is 10,115 f t2 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 flac.'s in
115/117, and cleaning or ramoval of contaminated floor tiles in
laboratories 141,143,145 and 643 In addition,.about 15 ft2 total area

of concrete was acabbled in laba 141, 143, and.144.

CRTTERTA FOR RFLPASE TO'UNRESTRTCTED USE

Equipment and Facilities

\

Table I ( Attachment 4) is taken from USNRC's criteria .for releasing
facilities and equipment to unrestricted use. It has been incorporated
into cur SNH-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 (predominantly U-238, Cs-137, U-235 and
Co-60 ) . These guidelines, ' DES' Criteria for Release of Facilities and
Equipment to Unrestricted Use," are also known as "DECON-1". GA has-

decontaminated the laboratories -below the limits specified in both these
Tables.

Soil Criteria

The criteria for soil decontamination is given in Tables 2 and 3
(Attachments 4C and 4D, respectively). .These criteria have been

previously approved by the NRC for use at the GA site and were approved by
f the Department of Health Services in Reference 2. Table 3 provides soil

- k !
i

_ _ _ _ _ _ _ _



'
.

.

4

concentrations in pCi/8 which if residing on the surface and inhaled would
not lead to an exposure exceeding the target criteria specified in Table 2
(Attachment 40).

Soil exposed after the removal of concrete in the two localized areas
in the service core area of Building 2 was analyzed by gamma spectroscopy
to determine the radioactive 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 soil samples were then analyzed by gamma
ray spectroscopy using a high purity germanium detector system in
accordance with written procedures. All gamma emitting radionuclides
were identified and their concentrations were determined.

INSTRUMENTATTON AND MEASUREMENT t.TMITS FOR RFLEASE

Instrumentation

1. Beta / gamma counters

Model TBH 28 gelger counters manufactured by Technical

Associates were used to survey surfaces for beta / gamma

contamination. The instruments contain a pancake Geiger-Hueller

(GH) detector which has a window thickness of less than 7 '
mg/cm2 The instrument has three ranges covering from 0-50,000
counts per minute (cpm).

3 Gamma Detectors

a. Hodel 19 microR meters with NaI scintillation detectors
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manufactured by Ludlum Heasurements Inc. were used in all
locations. - The instrument has three ranges from 0 . 5 an/hr.

b. Gamma spectral analysis on selected samples were performed _ using

a high purity germanium detector manufactured by Canberra, "'

Industries, Inc. I

.

All portable instruments are calibrated using a nominal 30 curie -

Cs-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.-

Measurament-fimits for-Ralaana

;

1. Bankeronnd

A " standard" natural background was determined for each instrument and
subtracted from the survey readings. The surface beta / gamma readings

'~'\ were completed.using the TBH Model 28 GM counters which have a -

- background concrete reading of 80 plus. or minus 20 counts per minute.

2. Efficioney and Geometry corrections

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

have contamination -above background levels .were decontaminated to
background levels.- - There were two exceptions. The hood in lab 130
was contaminated with Co-60.- in 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 4 A 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 acabbling

the surface until the levels were. below the limits for U-238 specified-so

1 in' Table 1 ( Attachments 4 A and 4B).

:
i
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PREVIOUS 1ABORATORY ACTIVITTES AND

EFFORT OF BECONTAMINATION REOUIRED

A brief description of the previous use of these 25 laboratories is

provided below as well as the total area of each.

Case if No History of Use of Radionetive Materinis (Cursory survey

Completed)

Five of these laboratories 102, 104, 107, 109, and 111 had never
been used for work involving radioactive material. The

2approximate total area (ft ) is as follows:

Laboratory fren (ft21

102 344 -
,

104 252

107 324

102/104/107 Hezzanine 697

109/111 171

2193 ft2

A meter survey using a TBM-28 geiger counter and a microR meter

was conducted in all of these laboratories. There was no
|

radioactive material or contamination found. Wipe samples were ;

also collected. No contamination was detected. |
!

Case 2t Possible Use of Radioactive Materini 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

2total area (ft ) are as follows:-

O
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#

7

.

~ Area (ft21Laboraterv
,

137 .288

139 288

151 . Illa

864 ft2

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

No radioactive material or contamination was detected.

+
Case ~4; Radionetive Materi ni Used in Laborateries Since February 1068

Records show that the following laboratories have been 'used for

working with radioactive 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.

I
Laboraterv Area (Ft21

113 088

115/117 576

115/117 Hezzanine 408

119/122 -672

119/122 Hezzanine 448

128 288

l ' 130/132/134 864

130/132/134 Hezzanine 570

141 288

143 288

-145 .288

147 288

149 288

154 384

.

g - * 1r we. -* *s n - -.,*&. .-- ?w. ..o = , - .-w pre--r
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641/643 672

641/643 Hezzanine !L211

Total 7058 (with Hezzanines)

Laboratory 113 had been used in the past five years for Research

and Development work. The Work Authorization allowed irradiated

material transfer, handling, grinding, screening and

densitometric determinations. Irradiated material as well as

U-235, 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; no

contnmination 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 119/122 were used by the Health Physics group to
analyze samples for radioactivity. The samples normally

contained low levels of radicactivity in the form of mixed

fission products, mixed activation products, uranium and thorium.
All radioactivr; 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 7000 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.

i

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
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( 15, 1987, a wall section maasuring' about' 1000 counts per minute
was discovered by NRC and' removed by GA personnel. - A subsequent
survey by the NRC inspectors 'abowed no contamination. -

Laboratory 130 of the combined. lab 130/132/134 was.used-until !
!

12/86. The Work Authorization pricr to 12/86 allowed-irradiated
material transfer, handling, grinding,' screening and
densitometric determinations. Irradiated material as well as.
U-235, U-238 and Th-232 was allowed to be handled. Two~ caves'

containing irradiated samples were removed and the samples were
disposed of as radioactive | waste. Another' cave inside' the hood

'

also containing irradiated samples and bricks were transferred to
the Hot Cell Facility. There was equipment which was

.

contaminated with radioactive material which was removed. The
1

hood was cleared out- and decontaminated.' Gamma scans showed 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
Table 1 (Attachments 4A-and 4B). The final survey 'of the' bood is
providebinAttachment13

Laboratories 147,149,- 151 and 154 were used prior to 1982 and

new concrete was poured in'1982 af ter 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
showed no contamination. Until January 1977, lab 147 was used
for measuring the thermal and physical' properties.of irradiated
carbon:and graphite samples: and unirradiated fuel particles. = The-

lab also contained some X-ray diffraction equipment.. Until
February 1981,. lab 1'49 was used,primarily for the study of
Cesium-134 and Cesium-1371 diffusion in graphite. Until about
January 1975, fuel kernel fabrication was conducted in lab 151.
The Work Authorization. allowed the use of fission products U-235
(350 grams), Th-232 (1000" grams), and'U-238 (1000- grams) in fourO

. ., _.
. . . .

. . . _ ie . - -
.

.. .m
_--
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laba including lab 151. From 1975 until March 1982, irradiated

fuel particles were received in lab 154 for probe analysis.

Labs whfeh needed decentaminntira in Case ?? (bevond the removal
er scurecs and contaminnted eculement)

115/117 576

141 288

143 288

144 288

643 331

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 ;woratory

contained contaminated equipment, hoods, ducts, ovens, etc. which
were contaminated with mixed fission products. All of the

equipment has been , soved. 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
radioactive 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 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 acabbled in these labs. The_scabbling was required after

contamination was detected under the hoods. All of the labs
contained contamicated equipment and materials. In lab 141, six

linear feet of piping from the walls had to be decontaminated and
about 3 5 ft2 arer of concrete was acabbled. Lab 141 has been

j left with the acabbled concrete exposed and the original floor

|
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[ tile. Lab 143 had about six linear feet of pipes-decontaminated
\

and 'also and about a 2 ft2 area of concrete was acabbled. In
addition, about one ft2 of wall was removed. Lab 145 had five
linear feet of pipes decontaminated and about 2 ft2 of concrete

acabbled. 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 ft2
of wall and 12 ft2 area of concrete was acabbled. 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 GA personnel.

.

The laboratories 641/643 were used until recently for research

and-development of a procedure for pelletizing and eintering

thorium. oxide (Th0 ). Normal; uranium and thorium were the2

principal radionuclides used for this research.- Small amounts of

U-235 were also authorized (<350 g* ams). In addition, a smallr,

O amount of Pu-239 (<0.04 grams) and-U-233 (<0.21 grans) were
\)'- occasionally used. ' Lab 641 required only the removal of

contamibated equipment. .The lower floor of lab 643 required the

removal of equipment and disposal of-a hood as radioactive' waste.
About six feet square of tiles were disposed of as radioactive
waste. The concrete was washed and then surveyed. No
contamination *.:;. detected. The mezzanine above lab 643 had one
depleted fuel rod and many irradiated mettalographic samples.
The NRC also found a counter top on December 14, 1987

contaminated to 30,000 counts per minute. The ton covering was

removed as well as the lower plywood section of the cabinet.' The
-NRC resurveyed the area which was found to be clean.

SRRVTCE CORE ADRAR
,

;

There were two locations in service core area shown in Attachment 2
<" s 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 behind lab 361.

Service core Area behind tab 991

Radioactive 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 Attachment 15). During a routine survey of
the service core area, some contamination was detected on the concrete

near 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 contandnation seeped
between two concrete slabs and into the soil below. The concrete was
removed and disposed of as radioactive 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 th'e residual met the release limits for soil provided in
Attachments RC and 4D. The concrete was acabbled (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 Lab 331 presented in Attachment 16 are shown in page 2 of
Attachment 15. These samples are labeled "H" for the north side of the

hole and "S" f.or the south end of the hole. The final survey of the

aoncrete it also provided in page 2 of Attachment 15.
I

l

|
'

Service core aren behind 961

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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l ) were found to be contaminated and were removed by GA personnel. The
sewage line itself was found not to be contaminated. The contaminants

were 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 some was spilled in the area during this process. It is also possible

that the liquid waste was diverted into the floor drain inadvertently by

someone working in or near this 3aboratory. GA does not allow the dumping

of radioactive 11guld wastes _in any facility except the Waste Processing

Facility (unless previously reviewed and approved 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.

.

O
s._- FINAL 00NTAMINATION SURVEYS

Contanination surveys were conducted in the laboratcries although the
floors had been washed; which effectively eliminates the pobability of
removable contamination. The locations of the wipe samples collected in
the laboratories are ebown in Attachment 5 and the results are shown in
Attachment 6. The wipe samples were counted in a calibrated low level

alpha / beta / gamma counting system manufactured by Canberra Industries Inc.

The contamination levels in every lo- aon were < 20 dpm/100 cm2 area, and

well below the Table 1 limits ( Attachment 4) for removable contamination.

FIN AL RADI ATION SURVEYS

LABORATORIES

<-~s Final radiation surveys of the laboratories were conducted using the
/ \
( ) TBM-28 GM counters. The results of these surveys are shown in Attachments
v

|
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7 through 14 as described below. All laboratories were decontaminated to

the background radiation (80 cpm +/- 20 cpm) which explaict the dpm value
of zero in the final radiation surveys with the exceptic.s of a hood in Lab

130 which was decontaminated to meet the Table I levels for beta-samma
emitters (contamination was Co-60). Radiation levels above background
levels are given in dpa/100 cm2, both for the average (top value) in a 1

m2 or less area and the maximum (bottom value) in a 100 cm2 area. It can
be seen that all values are below the Table I limits ( AttachmeLts 4 A and
4B). The final surveys are presented in the Attachments as follows:

Attachment 7: Final Surveys LABS 113, 115/117
~

Attachment 8: Fi.31 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 Final Survey LAB 145

Attachment 12: Final Survey LABS 147, 149, 154

Attachment 13: Finni Surveys LABS 130/132/134 *

Attachment 14: Final Survey LABS 641/643

AmicroRme$ermanufacturedbyLudlumHessurements'wasalsousedto
curvey the laboratories. The measurements were all within normal

|

| background levels.

SPRvicE core ARn N

| The concrete floor area of the service core area behind Lab 331/.$,33

was decontaminated to levels below the Table I limits for U-238. Pat.e one ,

of Attachment 15 provides the initial survey results and >4e two provides
,

the final results after cleanup. All values in the final survey results

were converted into dpa using officiency factors for U-238. The soil

contaminated with U-238 was removed until the residual met the soil
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).
!

i

A microR retor manufactured by Ludlum Heasurements was also used to

! survey the holes in the service core. The measurements were all within

normal background levels.

I Cnwrtfiver WTTH tur Tanari_enTTrnri .

,

The laboratories were cleared of all radioactive material scurces.-
Contaminated equipment was eitber decontaminated to natural background
lesels or disposed of as radioactive waste. All floors and concrete
surfaces were also decontaminated to background levels and therefore meet

i the limits in Table 1 (Attachment 4A and AB). The final surveys provided
in this report demonstrate compliance with the criteria for release to

unrestricted use.

The results et soil samples collected in both of the service core
.

areas were well below the level specified in Tables 2 and 3 (Attachments
4Cand4D,respebtively). .

CONCLUSION

Twenty-five (25) Laboratories have been decontaminated for release i

to unrestricted use. Five (5) of the laboratories required

decontamination beyond the removal of sources aan contaminated equipment..

Of these only about 15 ft2 of concrete required scabbling. Items or,

I

locations identified by the NRC or the State of California as needing

additional cleaning during their confirmatory surveys were cleaned'

immediately. The levels in all twenty-five laboratories are now well,

I 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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ATTACHMENT 4A -L.l
*

, IFD "

ACE iABE SUFFAE COMitMT104 !IES1/g/
.

WC} kbAIE. I'lkX}III' EbO/$bd
(spm/100 cm ) (dpm/100 cm') (dpm/100 c ':

) U-not, U-235, U-220, and 5,000 15,000 1,000

assetaated decay products

i Transuranics, Ra-226, RA - 2 2 8 , 100 300 20
Th- 2 00, Th-2 2 9, Pa-2 31
Ac-227, T- ut . -120

) Th-nat, T5-232, $r-90 1,000 3,000 200
Ra-223, F.a-224, U-232,
I-126, 1-131, I-133

) Da ts-gamca emitters (nuclides 5,000 15,000 1,000

with decay modes other than
alpha emission or spontaneous
fission) except St-90 and
others noted above .

) H-3, C-14 except as ONA 20,000 60.000 4,000

precursets f/
.

here surface contamina tion by both alpha- and beta-gamma-emit t:ng nuclides exis ts , the 1:r
s tablished for alpha- and beta-garra-ena cting nuclides should app)y independently.

.s used in this table, dpm (disintegrations per minute) means the rate of emission by radicactiv,
a terial as decernaned by correcting the counts per minute observed by an appropriate detector
'ct bacxgtound, efficiency, and geometric factors associated with the instrumentation.

'ossurerents of average contaminant should not be averaged over more chan 1 square meter. Tct

b)oces of less surface arsa , the average should be derived for each such cbject.

'he maximum contamination level applies to an area of not more than 100 cm .

*he amount of temovable radioactive material per 100 cm of surface area should be deterrancd
:y wiping that area with dry filter or sof t absorbent paper, applying moderate pressure, and
issessing the arount of radioactive material on the wipe with an approptjate instrument of known
s!!1 ciency. When temevable ccntamination on cbjects of less surface area is determined, the
settinent levels should be reduced proportionally and the entire surface should be wiped.
?uA precursors mean molecules. or compounds that are directly incorporated into the DNA mcltCul*
iut:ng CNA biosythesis, e.g. purine and pyrimidine bases and their analogs, nucleotides and
nuclGosades. The acceptable surface contamination levels for N-) and C-14 in DNA precursets
ste as tabulated in paragraph (d) !ct be ta-ga rru-emit ters .

USNRC Regulaccry Guide 1.86 Termination of Operating Licenses for Nuclear Reacter:, Wash ?Y
_

D.C. (;une 1974)
ARSI, Conctcl of Radioactive surface Contamination on Materials. Eculpoent and facili;;eE_'

70 Be Released for Unconciclied Use. f:nal draft. ctcpcsed Aretican National Standarc N~):8*
A toma c indus tt:01 Totum, Inc., N.Y. (;une 1974)
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hC f 11AXfinrah 'l I nitrivAnt t ' e fi_ _ _ _
. _ _ _ _ _ _

AVERAGEinullpf5'

. . _ _ _ _ _ _ _ _ _

uat. 11-235,11-2311. anil 2 15.000 dgun ./I'ori c 2 g,onn .rp , ,fino ,,2
sociate.I .Iccay pro.hict s 5.f100 dpm o/100 cm

l 20 dem/IOC cm2ansuranics. Ra-226. Ra-22fl. 2 300 dpoi/100 ca
.-110 Ih-220. Pa-2]]. 100 dpm/100 cae

-221. 1-125. I-129

.-nat. Ih-232. Sr-90 2 3000 ilpm/IOD cm2 200 dp=/IDO <=2

.-72). Ri-224. 11-232. 1-126
1000 dpm/l00 cm

131. I-l))

ta-guera cesitters (nuclides l
ath decay rodes other than 2 15.000 dpm sy/100 cm 1000 dpas py/Ino rai2

5000 dpm sy/100 cmIpha c=lssinn or spontaneous
essinn) estept 5r-90 and
thers note.1 above.

bilshed for alpha- and Leta-ganosa-cmittin-
chre e sier f ace contamina tion by both alpha- and beta-gamena-cmit ting pucIldes exists, the limits esta
nuclides should apply independently.

(disintegrations per minute) means the rate of cailssion by radinactIvc materia 1 as dettfMined by (nrrccting thefor hackgronnel, cificiency, and germietric factors associated with the I,istsumentatien.-

As used in this tahic dgwi
.uunts per esinute observed by an approprlate sietector

I seguare meter. for alejects' of less surface area, the average
fleasurements of average contaaninant shoisld not he averaged over more than
shool.I he sterived for cach such object.

2than 100 cm ,
'II.c saax|pium contaminatInn levci applles to an area nf not more

of surface area shoesid be eleteswined by wiping that area with dry filter or sof t2 dioactive snatcrial eri the ufre with an appropriate Iststreament of'the annunt of reasovable raillnactive materlal per 100 cm
.it.snri nt paper, applying psoderate pressure, anst assessing the anviunt of raIlhen reamvable contasalnation no objects of less surface arca is detese Ined, the pe

Linent levels should I,e re.luced

in wn cificiency.
peuporti<unally and the entire siirface shot:ld be utped,

tion resttiling fras beta-gaarna esiitters should not exceedi
the ave.anc and manianmi radiation levels associated with surface contam naI os and 1.0 arrad/hr at I cm, respectively. ancasured through nnt emire than 7 milligrams per sepsare centimeter o

f

u.2 mirad/lir at
total absorhcr.

L_______~
-

- M
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Attactment 4C

.
;

O'
T1 Ell. 2

Cetteris for Soil Dece::* stien at the CA tite ;

Exposure Target Other ExistingPsthvav Cettarts Criteria or Cuidance
,

External Radiatt.on 10 ur/hr
(uncie body) (35 er::/7r)(,) 20 urn indocMG deanup '

:tandans for I= active uranium
Processing Site ; 500 = rem /yr-
10 CTR 20; 170 rem /yr-ERC

-

Guidancei 100-400 mrem /yr4ur-
,

geen Generni's Guidance for in-
door exposuret 25 res/yr-
40 CTR 190.

Inhalation of Partic- 1 rad /yr (l
uistas (lung, bene) (20 rem /yr)y' g) 1500 res/yr-10 CTR 20

' 25 r em/yr-40 CTE 190
3 mend /yr (bone) 1 mrad /yr (lung), Imend (bone)
(60 r em/yr) EPA D ansuranic Guidance

.

(a)This value does not include background, the 35 res/yr (renlistic
dose) includes chielding factor of 0 5 fre:s building a residential
home for general population and resident.e ti=e 80 percent.

(b)40 CTR Part 192 - Federal Register, April 22, 1980.

(c) Ba:ed on qual.ity factor of 20 as origt: ally intended for alpha
e=1tted frca the transuranic eluments.,

(d) Designated in or derived from 10 CTR 20.
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TABLE 3

Individus1 Concentration in Seil Resultine in an Annual Inhalation
Dose er 20 mrem to the Lune III and 60 meem to the BeneI2)

Solubility Derived Concentration (eCi/c)
Padionuclig Cla s si fiention Lunt (20 meem/ve) Eone (60 meem/ve)

U-238 Y 25 1.2 x 10
2

U-238 w 3.2 x 10 3.9 x 103u
U-23 8 D 1. 9 x 10 1.2 x 10

u
U-235 T 35 1.2 x 10

2 3U-235 V 3.0 x lo 3. 9 x 10g 3U-235 0 1. 9 x 10 1.2 x t o
a

U-23 4 'Y 30 1.0 x 102 3U-234 V 2. 8 x 10 3.6 x 10.4 #U-234 D 1. 7 x 10 1.1 x 10

"h-232 Y 35 2. 6 x 10.,
2Th-232 W 3.3 x 10 1.0 x 10', ,

Ra-228 W 3.3 x 10 2.9 x 10",

3

1.8 x lofTh-228 Y 20
2Th-228 W 1.3 x 10 3.3 x t o

1.6 x 10fCo-40 Y 1.2 x 10
Co-60 W 1.2 x 10 5.8 x 10

Cs-137" D 9. 6 x 10 1. 8 x 100 6

1.8 x 10f 2.6 x 10f3r-90 Y

Sr-90 D 1.6 x to 2.8 x 10

|
|

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

(2) Sone means osseous tissue (5.000 gn); censistent with EPA's Transuranic
Guidance.

(3 ) The daughters of th-228 and Ac-228 do not contribute significantly to the
inhalation dose because of their comparatively short half-lives..

I
/' (4) Solubility classifications are based on ICRP-30.
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Attadrent 6: Conta'nination Sun'ey Pesults

DROSS ALPHA / BETA COUNTING RESULTS FOR WIFE SAMPLES

ALPHA PETA
COUNT

SAMPLE ID LENGTH DFM/100 S0.CM. % ERROR DFM/100 SG.CM. % ERROR-

MIN 95% CL 95% CL

BLDG 2 W-1 Lab 102 1. <1 212E-02 95 00 <1 252E 00 95.00

2 11/3/87 Lab 1021. <1 212E-02 95.00 <1 052E 00 95.00

3 Lab 104 1. <1.210E-02 95 00 <1 252E 00 95.00

4 Lab 107 1. <1.212E-02 95.00 <1 721E 00 95.00

5 Lab 109 1. <1 212E-02 95.00 <1.252E 00 95 00

6 Lab 109/111 1. <1.212E-02 95.00 9.756E-01 146.13

7 Lab 113 1. <1.212E-02 95.00 1 626E 00 103.73

8 Lab 113 1. <1 212E-02 95.00 <1.721E 00 95.00

9 Lab 113 1. <1.212E-02 95.00 9.756E-01 146.13

10 Lab 113 1. <1.212E-02 95 00 1 301E 00 120.

11 Lab 115/117 1. 2.633E-01 245.03 1.271E 00 123.Or

12 Lab 115/117 1. <1.212E-02 95.00 1.626E 00 103.73

13 ab 115/117 1. <1.212E-02 95.00 1.951E 00 92.41L

14 Lab 115/117 1. 2.633E-01 245 03 9.453E-01 150 95

15 Lab 119 1. 2 633E-01 245.03 1.271E 00 123.01

161ab 119 1. <1.210E-02 95 00 9.756E-01 146.13

17 Lab 122 1. 2.633E-01 245.03 9.453E-01 150.95

18 tab 122 1. 2.623E-01 246.01 2 927E 00 72.24

19 Lab 128 1. <1.212E-02 95.00 2.602E 00 77.49

20 Lab 128 1. <1..'12E-02 95.00 <1.721E 00 95.00
- - - - . .

21 Iab 134 1. <1.212E-02 95.00 9.756E-01 146.13

22 Lab 130 1. 2.633E-01 245.03 9.453E-01 150.95
|

23. Lab 132 Me2 1. <1.212E-02 95.00 2.602E 00 77.

24 Lab 134 Me: 1. <1.212E-02 95.00 9.756E-01 146.13'

.

|

NOTE * THE ERRORS DO NOT INCLUDE INHERENT EFFICIENCY CALIDRATION UNCERTAINTIES.

-
_
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rage J v: s
''

GROSS ALPHA / BETA COUNTING RESULTS FOR WIFE SAMPLES

ALPHA BETA
COUNT

SAMPLE ID LENGTH DPM/100 S0.CM. % ERROR DPM/100 SD.CM. % ERROR
MIN 95% CL 95% CL

'

25 Lab 137 1. <1.212E-02 95 00 3.252E 00 67.90
~

,

26 Lab 137 1. <1.212E-02 95.00 1.431E 0) 30 21

27 Lab 139 1. <1 212E-02 9,5.00 1.951E 00 92.41

2B Lab 139 1. <1.212E-02 95 00 <1 721E'00 95.00

29 Lab 141 1. <1 212E-02 95 00 1.626E 00 103.73

30 Lab 141 3, <g.212E-02 95.00 1.626E 00 103.73

31 Lab 141 1. <1.210E-02 95.00 1 951E 00 92.41 - |

32 Lab 141 1. 1.251E 00 103 16 2.400E 00 81.42,

33 Lab 143 1. 2.618E-01 246.46 4.553E 00 56.00

3 4 Lab 143 1. 2.633E-01 245.03 2.246E 00 95.19

35 Lab 143 1. <1.212E-02 95.00 1.301E 00 120 05
,

O5 Lab 143 1. <1.212E-02_ 95 00 1.951E 00 92 41V'

37 Lab 145 1. <1.212E-02 95.00 1.301E 00 120 05
38 Lab 145 1. <1 212E-02 95.00 1.626E 00 103.73

391ab 145 1. <1.212E-02 95 00 1 626E 00 103.73

40 Lab 145 1, 5,925E-01 154 00 9.150E-01 156 08

41 Lab 147 1. <1.212E-02 95.00 1 301E 00 120.05

42 Lab 147 1. <1.212E-02 95.00 2 602E 00 77.49

43 lab 149 1. <1.212E-02 95.00 <1.721E 00 95 00

44 Lab 149 1. <1.212E-02 95.00 1 301E 00 120.05

4514b 151 1. <1.212E-02 95.00 9.756E-01 146.13

46 Lab 151 1. <1.212E-02 95.00 1.626E 00 103.73

47 Lab 154 1. <1.212E-02 95.00 1.301E 00 120.05

48 Lab 154 1. <1.212E-02 95.00 1.626E 00 103.73

O
Q TE: THE ERRORS DO NOT INCLUDE INHERENT EFFICIENCY CALIBRATION UNCERTAINTIES.

|

.
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Page 3 of 3 !

GROSS ALPHA / BETA COUNTING RESULTS FOR WIPE SAMPLES

ALFHA BETA

SAMPLE ID LENGTH DPM/100 SD.CM. % ERROR DPM/100 S0.CM. % ERROR
MIN 95% CL 95% CL

4 9 Lab 154 1. 2.633E-01 245.03 1,596E 00 105.77

50 M 154 1. <1 212E-02 95.00 9.756E-01 146.13

AVERAGE 9.367E-02 1.090E 00
- -.-... --- - . .--. - ..

51 Iab 643 1 1 2f?E'02 *5-00 'l:2'1E 00 *S;00
-

1' 2'72'E-01 245'02 " 502E'01 *I 0052 Iab 641 hsz
1 '1'259E~02 95'00 '2'7I1E-02 95;00'

'
-53 Iab 643 -

l' 'l'25?E-02 c5 00 Oi!03E-01 or,00
54 Iab 641 Mez -

7.77?E-02 6: 04?E-0!

NOTE! THE EFRORS DO NOT INCLUDE INHERENT EFFICIENCY CALIPPATION UNCERTAINTIEE.

O
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ATTACIBWIT 15: INITIAL 3DUTET OF 3RRTICE CORE AREA BERIND LAB 331

Previous 55 gallon unnn 1ccation
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NOTES: 1. Survey completed on 11-9-87 by S. Perelman using TBM-28 #92238 calibrated 11-13-87
2. Radionuclide contaminant was U-238.
3 All measurements were made on concrete before cleanup.

4. All measurements are in beta / gamma counts per minute.
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ATDCHMDrr 15: FINiE H]RVEY OF SEVIT ERE NEA BDIIND IAB 331
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NUrm _ l. Survey ccmpleted on 11-18-87 by S. Perelman using 'nft-28 892238 calibrated 11-13-87. .
2. Radionuclide mntaminant was U-238.
3. All measurments were made on concrete after cleanup.
4. Each unit represents a three foot by three foot area or less.
5. 'Ihe top value is the average beta / gamma direct reading in DI%fl00m2 in a three foot byg three foot area or less.s

'
6. The botte value is the maxinum beta / game direct readLw in Dm for an area less than

2100 m ,
7. :r'?_ -O_V!f. Soil Exposed.
8. * Soil Sanple Iocations

[[9. Concrete Scabbled
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MrDOWENT 16
SDE SMMEE RESULTS

Padf <rnr11de Concentratfort__(pCl/gl
Sample

ID_ f _ Co-60 Cn-137 Th-228 _ Ra-228 _ _Ra-226 __JJ-2 8___ t}-235___

JIIITIAL !DE SNME PEmM fseGIE fmmB4
_

331 0.0u i 0.00 0.00 1 0.00 0.89 1 0.07 1.11 1 0.05 0.56 i 0.04 457.171 32.78 5.55 i 0.26
service -

Core

' .07 1 0.05 0.45 1 0.02 1.01 i 0.10 < 0.2-361 0.00 1 0.00 0.00 1 0.00 0.60 0.03 O

Service
Core

FHWE. !DE SMME REFIEL15 (AF'IER. GENU 1

331 0.001 0.00 0.00 1 0.00 0.96 1 0.20 1.081 0.20 0.651 0.18 4.171 0.44 0.11 i 0.05
N .

DU

331 0.00 + 0.00 0.00 1 0.00 0.72 1 0.13 0.7510.12 0.4710.15 0.07 i 0.20 0.06 i 0.03
SotJDI
DO

361 0.00 1 0.00 0.00 1 0.00 0.60 1 0.03. 0.07 1 0.05 0.4510.02 1.01 1 0.10 < 0.2

service
Core
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May 10,1988
696-1231

Mr. Pebert D. Thcrnac, Chief
Ibelear Materials safety Section
U.S. !Oclear Regulatory Camission
Region V
1450 Maria Lane, suite 210
Walnut Creek, CA 94596

Subject: Docket 70-734: 4

Laboratories to Unrestricted UseSIM-6961 Reguest for Release of Selected
'

Dear Mr. W omast

As you are aware, General Atomics (CA) i

tam:.nating and obtaining release to unrestricted use of selectedis in the process of decon-
laboratories and associated offices in GA's Building 2 (also known asthe "L" or Science Laboratory Building).
laboratories were released earlier this year. Wenty-five such

O CA has recently decontaminated another group of laboratories inBuilding 2.
offices and is designated as " Group 2."his group consists of 13 laboratories ard associated

laboratories and desires to lease them to outside canpanie ,ing any future activities involving radioactive material in theseGA has no plans for conduct-
desires to lease the offices across the hall from these 'GA also

nese offices have never been used for work involving . - $ activeatories,
materia 3.

survey of these laboratories to confirm that they meet the criteriaAccordingly, GA hereby requests the requisite adeperdent
for release to unrestricted use and,- based upon such a- finding
these laboratories and associated offices be released to unrestrictedthat,

use.

To assist you in planning ior the confirmatory survey and the
subsequent release of the subject facilities to unrestric ed use, the
results of GA's final radiation ard contamination surveys are providedin the enclosed report.

i

' Group 2" consists of 13 laboratories occupfing a total area of 5 652square feet.

the part 20 years is provided in' the enclosed report.A brief history of the use of thene laboratories during
,

radienuclides prwiously used in these laboratories were Cs-137,We primary00-60, 0-235,
depleted or natural uranium, and thorium. Only three of

}-,

10956 JOHN JAY HOPKINS DRIVE, SAN DIEGO. CA 92121 1194
PO BOX 85608. SAN OtEGO, CA 921384608

(619) 455 3000
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the laboratories (i.e., labs 236, 313 and 333) required decontamina-
tion beyond the removal / decontamination of sources and contaminated
equipment (including hoods ard associated ducting ard f11ter plenums!.
Of these, only a 50 sqaare foot area required cleaning or scabbling. -

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

E has decontaminated equipnent and facilities consistent with the
State of California's and U.S. loclear Regulatory Camission's
guidelines for release of facilities and equipnent to unrestricted
use. %e results of GA's final surveys (prwided in the enclosed
report) demonstrate empliance with these guidelines.

a 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 this request to you, we are
making a similar request to the State of California Deprtment of
Ilealth Services.

If you should have any questima regarding our request or the enclosed
report, please cmtac* me at (519) 455-2823.

Very truly yours,

/ ,

Keith E. Isnussen, Manager
. Licensing, Safety and
Nuclear Cmpliance

KEA/mk
Enclosure

|
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Imiuxur10N

During October, Novenber and December 1987, General Atomics (formerly
known as GA ibchnologies, 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

subnitted to the NRC (Reference 1) and to the State of California.

During January, Ebbruary 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
radioactivo mterials in these laboratories and would like to lease some,
or all, of these laboratories to outside companies. %e offices across
the hall fran these laboratories which have never been used for work
involving radioactive naterials my also te leased to outsido canpanies.
Accordingly, G\ is requesting the release of these laboratories and their
associated offices to unrestricted use.

|

I 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. %e primary radionuclides previously used in these

laboratories were Cs-137, Co-60, U-235, depleted or natural uranium, and

| tborium. Only three (3) of the laboratories (236, 313 and 333) required
decontamination toyond the renoval/decontaminatim of sources and

contaminated equipment (including hoods and associated ducting and filter
plenums). Of these, only a 50 ft2 area required cleaning or scabbling.
The primary contaminants were identified as Cs-137 and U-238.

GA bas decontaminated eauipnent and facil!'tes consistent with the

- State of California's and U. S. Nuclear Regulatory Conmission's guidelines
for Release of racilities and Equipnent to Unrestricted Use.

We results of the final radiation and contaminaticn surveys are
included in this report to demonstrate compliance with the guidelines.
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. . . SIT!LDESCRIPI' ION

x m .c%e. location:of. Building 52 with: respect to other facilities on' the GA_ ": -..,

--- - - - -- Site is shown in Attachment 1. A layout-of-Building 2 '.is shown in
Attachment 2. Se building is divided into three Laboratory sections;
Iaboratory B, C, and A. Iaboratory B includes offices and laboratories
frca 102 through 243. Iaboratory C includes offices ~and laboratories from
300 through 445 and Iaboratory A includes offices and laboratories frca
502 through 651. ne laboratories to be released to unrestricted use in
Group 2 are located in the upper levels'of the Laboratory, B section and in
the upr and lower levels of the Iaboratory C section (Attachment 3).

We thirteen (13) laboratories are 228, 230, 232, 236, 311, 313, 319,
331, 333,-419, 421, 435, 437. Iabcratories 228/230/232, 331/333, 435/437

and 419/421 are cubited labs. Five (5) laboratories have mezzanines. .
Rese are 331/333, 419, and 435/437. %e mezzanine above lab 419 extends

over lab 417. Iab 417 will not be released to unrectricted'use at this
time. - A stmmary by cmbined laboratories'and mezzanines (where
applicable) is provided below:

T 7horatory M

220/230/232 1008

236 336

311 600

| 313 288

319 288

331/333 and mezzanires ' 960

(19/421 6044

4A7/419 mezzanine - 448
'

3354437 and m77anine M
%tal 5652

,

,

.

-,,ty y - - , - ,v.- , g---- - .e4- m_.+ w e- ---.w -- ,-
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cRrrentA mn 957 FAse 'In UNprsTRicTm use

Table I (Attachment a) is taken from USNRC's criteria for releasing
facilities and equipnent to unrestricted use. It has been incorporated

into our SNM-696 license. We State of California's limits for release of
facilities and equipnent to unrestricted use are identical to these limits
for the radionuclides of concern (predcminantly U-238, Cs-137, 0-235 and
Co-60) . Wese guidelines, "WS Criteria for Release of Facilities and
Dquipent to Unrestricted Use," are also known as "DE0]N-1" are summarized
in Table I (Attachment 4B), GA has decontaminated the hboratories to
levels below these guidelines.

INSTRUMEm%TTON AND MP3 SUREMENT LTMPPR mR RFTPASE

Instrumentation
'

l. Deta/ gamma counters - Model 'mM 28 geiger counters manufactured by
Technical Associates were used to survey surfaces for beta / gamma

i contamination. he instruments contain a tuncake Geiger-Hueller (GM)'

;

detector which has a window thickness of less than 7 rcg/cn2, 'Ide
|

instrument has three ranges covering frcan 0-50,000 counts per minute
(cpn) . We instruments are calibrated semiannually using a Cs-137
standard or a pulser.

2. Alpha counters - Ma&112 rate meters with Model 43-44 air
proportional al ta probes manufactured by Ludlum Measurenents Inc.t

were used to survey for alpha contamination. We instrument has four
ranges covering from 0-500,000 counts per minute. Alpha counters are
calibrated using an alpha source traceable to NBS.

'

)
3.

Comna Detectors - Model 19 microR meters with NaI scintillation
&tectors ranufactured b Ludlum Measurenents Inc. were used in allf

locations. We instrument has three ranges frcxn 0 - 5 rR/hr. %e
microR Iteters are normally returned to the manufacturer for

,

calibration annually, l
j
i

!

3

|

..
. . .

.
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O Gamma spectral analysis on selected samples were perfomed using a
high girity germanium detector manufactured by canberra Industries,

'

Inc.

4. Alpha / Beta counting systems are used to analyze wipe samples . !

)
te alpha / beta systems and the germanium detector systen has been

calibrated for various type of samples. %is calibrarh is checked on a
daily or weekly basis depending on usage.

Meanurement 7,imits for Release

ne final survey results have been converted from cpn (counts per minute)
for a particular detector to dpn/100 m2 by correcting the counts per
minute observed by an appropriate detector for background, detector
efficiency and geometric factors associated with the instrumentation.

1. Backcround
.

A " standard" natural background was determined for each instrument and

subtracted frcan the survey readings. %e surface txita/ gamma readings
were completed using the 'JEM Model 28 GM counters which have a

background concrete reading of 80 plus or minus 20 counts per minute.

2. _Rfficienev

Ten (10) of the laboratories did not require decontamination after the
sources and equipoent were removed. A. total of 50 ft2 in three (3) of
the laboratories (236, 313 and.331/333) required cleaning of surfaces
c. smhbling of the concrete'in order to meet the guidelines in Table
1 (Attachments 4A and 4B). % e contaminants were identified as Cs-137
in labs 236 and 313 and U-238 in lab 333.

!ES traceable uhds were used to calibrate instruments for Cs-137
and 0-238 efficiencies. We standards consisted of concrete blocks
having an area of approximately 25 cm x 25 cm each spiked with an NBS
traceable standard liquid solutions of Cs-137 or U-238.

4-

.
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(Attachment 4A and 4B). Se maximun allowable level is .L5,000 dpn for
an area less than 100 cn2 Surface measurements of the blocks wets
obtained with the instruments and percent efficiencies were.obtaired.
Se readings were corrected for efficiency by nultiplying by a
correction factor.

3. Geometry Correction

me values listed in Table 1 are in dpn/100 an2, therefore, a
correction factor was applied to the values to correct for the smaller

area of the detector. We ' IBM-28 has a 5 an diameter detector which
measures a 19.6 an2 area. Se reading is corrected by multiplying by
5.1. S e alpha detectors used for the surveys "see", at any given
time, an area of about 78.7 cn2, which then requires a correction
factor of 1.27.

Ppwims t>monenRY Ac'mn'rrEs ARn
,

ErmRT OF DEmmmnwrron REmTRhn

INITIAL TRVEY

An initial teta/ gamma survey ws conducted during and after the
receval of all equignent (including the hood, filters, plentes and
associated ducting) to determine the extent of the renaining contamination
and the radionuclides present. 2ere initial surveys are shcwn in
Attachnents 8-11. All values are provided in cpu (heta/ gamma
contamination) using a Technical Asso dates Model ' IBM-28 GM counter.

Bree laboratories bad scme contamination pcesent either cn the floor
(labs 313 and 333) er cn the floor and w011 (lab 236) . Samples collected
and gamtra scanned showed the conthts were Cs-137 in labs 236 and 313,
and U-238 in lab 333. All areas requidng decontamination were then

cleaned until they were Mis the release criteria. Every reasonable
effort was made to diminate residual contamination. tb covering was
applied to the contaminated surfaces of equipnent or structures such as
paint, plating etc.

!

5

_ ________________ _
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1.
,

.

ne total area of these laboratories is 912 ft2 (exc'.ading'the
mezzanines) but m1y about 50 ft2 required decontamination. % e cleanup.
effort involved washing of floors, removal of floor tiles,' removal or
cleanup of boods, associated plenums and ducting and the rabbiing of

about 12 ft2 of concrete m the floor and about 9 ft2 of concrete brick
from the northeast wall of lab 236.

A brief description of the previous ese of the 13 laboratories is
provided below as well as the total arr.a of each.

Iabs 220/230/232,

Lab 230 was the nuclear calibration laboratory at GA for nany 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 anall quantities of tritium and krypton gas.
%e sources were used to m11brate radiation chtection instrumentation.
Surveys using NaI detectors as well'as geiger counters were conducted in

\ this laboratory. No contamination was detected on the floors, walls or
cabinets. Padioactive material were not used in labs 228 or 232.

T.nh 236

| Bis laboratory was previously an analytical chemistry laboratory. Stall
quantities of various radionuclides with atomic nur ers 1-105'were used in

this lab. %e contaminated concrete removed frcan the lateratory war gamma
scanned to determine the contaminant. Cs-137 -was . the gedminant
radionuclide detected.

Iaboratory 236 was decontaminated to meet the Cs-137 levels in Table 1
~

.(Attachments 4A and 4B).

T.nh 311

21s laboratory was used to analyze reactor material using radioactive
tracers and for analysis of samples containing mixed fission goducts,
thorium,; uranium, Cs-137, and Sr-89. n e hood required decontamination

6
-
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and same contaminated equipent was disposed of radioactive waste. ne

floor tiles were rot contaminated tut were removed to facilitate a meter
-.

survey of. the mncrete belcw. %e hood was. decontaminated to meet the
~ ~ -

- levels for release to unrestricted:use.. We rest of the lab was not
contamimted. No contamination was detected on the concrete surface.

Tah 313

This laboratory was used by the fuel chemistry department for various
research and developnent projects. He primary radionuclides used were
0-235, U-238 and thorium. Some portions of the laboratory required
decontamination. Contamination was found on a small portion of the
exterior of a piFe. De Pipt was removed. %e floor drain had some minor
contamination (about 300 cpu which was removed with eminercial cleaners.

Some loose contamimtion found under a laboratory counter was cleaned up
and the local floor tiles were removed to verify that no contamination had
"alipped through the cracks". No contamination was detected on the
concrete telcw.

Tab 319

%e cnly recorded use of this laboratory was for a vapor plateout
experiment using 5 mil 11 curies of Cs-137. 2e cesium vapor was contained
in pressurized ficw lines within a hood which was evidently disposed of in
1976. No contamimtion was found in the lab.

Tah 331/333 and e n h

. . Ibis. laboratory was used primarily for work involving the production of
'

fuel pllets and for gas diffusiort. experiments on fuel mterials. He
primary radionuclides used were uranium and thorium. Sintering furnaces
and fuel production equipnent were disposed of as radicactive vaste.
Centamimted floor tiles were rernoved as well as portions of the mezzanine
column base in lab 333. 'Ivo sinks previously used to dispose of
radioactive liquids were removed fram the laboratory. %e liquid waste
had been collected in 55 gallon drums previously located in the service
core area.

O,

1
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rah 419/421 and w n nine), _ ,

V
- t Laboratory 419/421 had been used recently-for Cs-134 ' diffusion tests on: .

gra@ite: samples. Sane loose contamination fran the oven'disassanbly. .

_.-: - process was cleaned up cbring the cleanup when the goject was moved to

another lab several nonths ago. No contamination was detected in during a
re-survey conducted recently. h e nezzanine has no recorded use of

radioactive material and no contamination was detected.

Tah 435/437 a_nd e n nine
hrmal tests and X-ray radiogra@y of fuel particles and fuel rods were
conducted in the laboratory. 2-232, U-235 and U-238 were used. %e hood
and ducting were cican and were removed fran the lab but the filter box
for the hood had interior contamination and was disposed of as radioactive
waste. No mntamination was found ai the floors or walls.

FINAL mm'AMINATTON SURVFYR

'
Table 1 (Attachments 4A and 48) provides limits for acceptable removable
surface contamination levels. Although the type of decontamination
efforts (i.e. washing, scabbling and vacuuming) conducted in these
laboratories elimitates the probability ~of removable contamination, a
detailed large area wipe survey was conducted. - tese large ara wipes

'

were mllected primarily on the floors of the laboratories. te wi e
t

sample locations are shown in Attac!aent 5 and the results are shown in
Attachment 6. ne contamination levels in every location were < 20-

- d;rn/100 cm2 area, and well below the Table 1 limits (Attachment 4) for
removable' contamination.

PTNAL RADTATTON SURVFYR

Final surveys of all laboratories were conducted using the ' IBM-28 GM
counters.- ne neasurements of average contamination were averaged over 1
M2 and are given in dpt/100 ca2 h maximum contamination-level appliesp}(! v

8

|
1 , - . ..
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1

.s. to_an area of not Ircreu than.100.cn2..w.7he:.results of these surveys are..

. : .+: :.: = shown'.in Attachments 7 through 14 as described below.
-

Attachment-7:- Final RadiationiSurveys of Labs 228/230/232 |
- - --.

Attachment 8: Initial and Final Radiation Survey of Lab 236
Attachment 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 determire

if there was any residual contamination remaining. S e final surveys
showed the neasurements were all within rormal 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.

CDMDLTANG wpm M TARTP CRPmtIA

ne laboratories were cleared of all radioactive traterial.
Contaminated equipaent including hoods, filter plenums and associated

ducting was either decontaminated to natural background levels or dispsed
j of as radioactive vaste. All floors, valls and concrete surfaces were
| also decontaminated telow the release levels specified in Table 1
i

(Attacinent 4A and 4B) . 2e final surveys provided in.this reparti

chaonstrate compliance with the criteria for release to unrestricted use.

1

CDNETUSION

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

9
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2 15.000 dpa n/100 cm 1.000'd'h4'/I'00' [m2 2 !II. :..at. 11-235. U-230. and
sociateil decay products 5.0d0 dpra e/I'Od' cm

.,: d .y" gj| 'f
fill ! litlj hf l I1 .

ansuranics. Ra-22fi. Aa-220 2 2 20 dona /I'00"(m2
' -M.;

230. Ih-220, pa-231 100 dpm/100 cm 300 dpm/100 cm
.

, I-?d t
-NJ 1-125.1-129 y pl , s sy .~ -. pl| t 6 ..

' - - '

4 , ? !,k' s I f .if
-

, .; ,;1 ! i','
, ' . ' ' . ' .

, ' 8 (,t i t [i,:..-22 3. fla-224. U-2 32, 1-126. , 1000.dgn/100 pm , 3000 Jpm/100 cia? 200 dpm/[ 0 oi.-naL. Ih-232. $r-go.
2 6 , ''

i.. ' 1-,

. . liq e (; * q , ,g131. 1-131 ,,'
' ' > - '- '-

'i . -

", '" '' , hi":ta-gar.ca ceal t ters (nuclides 'l f ' '
.ith decay redes other than

1pha emission or spentaneous''' 5000 dpm sy/100 cm 15,000 dpm liy/100 con 1000 dpm gly /100 im2 e'
2 2. .,

3i L

3 fl iission) cxcept Sr-90 and ? .'
I.' ' "

thers noted above. 61 't. ,1
_

'

' . 1 ,

chcre surf ace contaminat' ton by t/otti alphaj and"heta-gapuna-cmitting puclides exists, the limits established for algghM' d (a{cN'eed ,bn.'
,

b '*" ';
.''

..uclides should apply independergtly. ; i et
i

ycorr)lcting therate of cailssinn by radioactive material as detciuln ] tic {n$tt pdental(on.As used in this table dgwa (disintegrations per minute) means th: 8

.ui:nts per minute observed by an appropriate detector for hactgrounal, cf ficiency, and genmetric f actors associated bl
e

fe: :r s.:,le for" nl4]ce.ts' of less surf ace arcs. the average.
He.tsurements of average contaminant should not he averaged over suore than I so.uare encter. ~ '; ~
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, .

should be derived for cach such object. 'A 1

d#2 3lhc scaulpions contamination level applies to an arca of not more than 100 cm .i

2 of surface area should be determined by wiping that area with filter os soft
"Ihc aninunt of reatovable gadioactive material per 100 cm i l on thr: ulpc with an approg, late ins trumcot 'of
absorbent paper, applying moderate pressure. and assessing the anount of radinactive mater aIlhen removahic contaniination on of.Jccts of le ss surf ace arca is actcomincel, the pertinent levels should he reduced
Inaun efficiency. -

proportionally and the entire surface should be wiped. '

h ldhotexceed *
the avera9e and maximum radiation levels associated ulth surf;ce contamination resulting frna beta-gan o cmitters s oui cm and 1.0 mrad /hr at I cm respectively, acasured thrnugh not enore than 7 milligrams per square centleictcr of
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.1~.2 M .'*/~ - . =--- (dp=/100 cmb. ._ . :. : ~~(dpmS00.;cm ) . .... . (dpm/100.cr..) .. ..
2

- . , _ . , . ;

. . -:+....- .- c - . . n . . . -. . , c.; . .. . . w . .-= -.:. u z.
O U- na t , -U.- 2 25',--U- 2 3 8 7 and':- ' --S 7000""~" " -"

. . . . , . . . .z.......- : .
~'. : --~ 15 ,000 ~ 1,000 .

associated decay produC:s

a) Transuranics, Ra-226, Pa-228, 100 300 20
2-200, 'in-228, Pa-231
Ac-227, f-123. I-1?Q

:) 2-nat, "'h-232, Sr-90 1,000 3,000 200
Pa-223, ?a-224, U-232,
I-126, I-131, I-133

) De ts-gac. .a emit ters (nuclides 5,000 15,000 1,000
with decay modes other than
alpha emission or spontaneous
fission) except St-90 and
others noced a.bove .

t) H-3, C-14 except as DNA 20,000 60,000 4,000
precursors ff

Ore surface concatunacion by boch alpha- and beca-gamma-emiccing nuclides exiscs, che limics
\ \s. kblished for alpha- and beca gat =.1-emicring nuclides should apply independencly.

:s used in this cable, dpm (disintegracions per minute) means che race of emission by radioac:..''ve-
.

a ce:ial as dece: mined by cc::ec:ing' che counts pe: minuce observed by an appropriate detecco:
!:: background, e!!iciency, and geomec:ic factors associaced with che insc:umncacion.

1easuremencs of average contam:nanc should noc be ave: aged ove: more chan 1 square mecer. To:
=cjec:s of less su:! ace area, che average should be derived for each sucn objec:.
.he maximum contaminacion level applies cc an are'a of no: core chan 100 cm .*

|

#
| ~he accune of :encvable :adica: :ive . ace:ial pe: ~100 cm of surface a:ea should be dece:=ined

:y wiping chac- area- wi:n- dry filter or sof: obsorbenc paper, applying acde:a ee p:essu:e, and
assess:ng :he a:cun of..:adirac:ive :.acerial. on che wipe with an' appropriace ins::umen: or known
tifi ci ency. When re.-cvable contaminacion on objects of less surface a:ea is deco: mined, :he
:e -::nen : levels should be :educad propo:~onally and the enti:e su:! ace should be w1 ped.
.INA precursor .ean aclecules. o: compounds that are di:ec ly incorporaced into che DNA colecule
iuring- DNA biosychesis , e. g. purine and pyrimidine bases and 7. heir analogs, nucleccides and
:ucl eosides. "'he acceptable surface concamination levels for N-J and C-14 in DNA precurso:s
are as cabulaced in parag:aph (d) for beca-gamma-emiceers.

1

|

|

/m

f )SNRC Regulacory Gu:de 1.36
Term:na cion of Oceracanc iicenses for Nuclear Reactors , Washing cn .

\w._ .C. (.7une 1974)
' ARSI, Conc:Ol of Radioactive Surface Concamina cion on Materials , Ecuict' enc and Facilities

To Be Reieased for Unconc tal1ed Use . Elnal draft, proposed Aunr:can Na clonal Standard N .U8 >
A comi c Indust:ial forum, Inc., N.Y. (June 1974)
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NOTES: 1. ALL FLOOR TILES WERE REuGVED.
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2. CONTAMINATION FOLPD ON 12 FT2 OF CONCRETE ON FLOGR AND 9 FT2 0F i'. !
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hl.THE tORTHEAST WALL. BOTH WERE SCA88tED TO uEET RELEASE CRITERIA. I (

84: 13. LEVELS WlERE uEASURED ON Cor4 CRETE FLOOR AFTER SCAB 8 LING. '
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I. L v 315. TOP VALUE IS THE AVERACE BETA /CAuuA DIRECT READINO IN OPu/ tee Cu2 i'r
. i'

, . 1

IN A THREE FOOT OY THREE FOOT AREA OR LESS. ,'{y/ ( :(; {:
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1. BOTH HOODS A*O PLEfAMS WERE NOT Cat 4TAulNATED. x i
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2. FLOOR ORAIN Ato TILES UrOER CABINET REQUIRED DECONTAulNATION. j g

{, .g jf|3. GAuuA SCANS SHOWED CONTAulf4 ANT WAS PREDOhINANTLY CS-131. . ,
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2. EACH UNIT REPRESEt4TS THREE FOOT BY THREE FOOT AREA OR LESS. 'P L

.

'

*
' .
.j

IN THE THREE FOOT BY THREE FOOT AREA OR LESS. .! | ''; I
k'f

4 +
* -

4 80T10u VALUE IS THE kAXIiAJu BETA /GAuuA DIRECT READING IN DPu FOR Af4 i

,,,

) f.
,

,

AREA <les Cu2. ,
, j g y :

:l - T h pt.

l, p,jj i i.

.%' b ij .I
,

. ! 8 f, .

T',

' . '( ,

-
..

+



,

)

1-

'
I'.:]5'

' -

!ATTACHuENT_11 BR a 9C 28-APR-88 18 44 ,P3 ' |.t
*'

ATTACHuENT 11: FINAL SURVEY OF LAD 319 | .

24 ' h !LAB 12 x
'fr d

_

||
l','| - | } ,' "319 ! '

''

k '
i i

' ]-
1 ie e e e .

** d .|| *
, ' .!1e e e e .

,::,. . ,

I A. .f,,e e e e
,

e a e e g ,;. ,, n ,

t. . . ! j 4. f

(j .| .t ,
|, s .! O ij~

.
,

- 1 : ,11!e e e e
'

j, )ij , '1, j l *f-), i
-

e e e e [
k.D !,s:, .,;
'

i .: J' i; a,, .i

ht* l' 9' | 1 :.
24

I .1; ',Ie e e e -

I
1yQ: -h' ' .i, l'

s e e .et i

-
;.

4

- {,4., s;f
! hS t 's ''

'
.e e e -(p ~| .ij*de

* |;
t,

} '* '.
* * *

r \ s
'''

,
.

e e e e -
.n !h q.

, ,-

c.3 .. 9.M -

f.,;t-
.

-] h.
.

e e e, e' **

}; ;g:,

J' 1 .. , !.'8.

bQ '
'

rijg*f.*e e e e 15-

; fI,] F 6.;e. e e e

|', | Y t* t.t
.

[-

*i
:p ;e2 .. .ej e e e

.'l, y n. { ' i n . c':e- !

elj e e e M l': 81 a

,1, i g,;$ gb' g F.;
- -'

,*I-cd '

,13

. :

!
. '. U -' I' i

-

FItJAL SURVEY OF LAB 319 CouPLETED APRIL 21, 1988. ,'
? 8, j -

[ USING Cu COLs4TER (TBM-28 39660) CALIBRATED MARCH 9, 1988. j
..j '.

i
8;,

, , , ,,

' [ [I j ' f, '

| b|
NOTES: 1. LEVEL.S WERE WEASURED ON TILE OR CONCRETE FLOCR AFTER CLEANINC. .- ,

p 't d'E'I
['

2. EACH UNIT REPRESENTS A THREE FOOT BY THREE FOOT AREA CR LESS. ''

3. TOP VALUE IS THE AvERACE BETA /CAuuA DIRECT READING IN DFW/les CW2 *
1

' - ',,, .

IN A THREE FOOT BY THREE FOOT AREA OR LESS. Qj iI L |
' " - *'I1

4. 80TTOW VALUE IS THE MAXIuuW BEYA/cAuuA DIRECT READING IN DPM FOR AN 3 'g #
'

N - |(*
''

, ,

AREA (lee CW2. ; ! J '. 8(<
j

h
(1 . , .

e, j

; p. , q -'

7
4' ' '

! M
:{ ),| | j '"1-

l,i |-r , ,'<n- c :
.; .,9

,

I ( !1 ..M ' '

j|tl ! -| P F.'
'

: : ;

. |i
.

. . ; t
,

, ....

f
1

y'h
yy

t s,. ...

fh i. J' d

l it. s)1 d o |..
. '

i,

I *"q(
:

_.

.

. . .. . . . . ..
.

- --
- -

- r



._ .

I, me. ,- w . -.r.s e = -. 4. a @,.J;;;.| ,re:cwg.g.a % 9g.c*, g .. 3. . 7 ,.g,- .
.... . . _. . . . . . . . .

. .... , -s .
. .

sw. .. . . , . . . . . ..:.. ..s -...~y..~.w.- ,
.~ . .. ., . .m eg __ _ - _ _ - _ J e. .w .. .w.- ..- _ _ - . . ,_- - _. pg. .,m % , _ ,, ,.,.,.=.g-- - - - .xmy sa. isw=.enew ,.MG.'W. h. ..,w:n. r.^,.1..Mqc %. . _ _. ... .w.nume w -~- = ' . - ~ ~ M 4 w n ..c.-' ~2 * .;-.e. . _._ -

--. . . ._ ...
-2.pr;m.; % ,_ s,%. _ . . '------e----.--am."*-.----- - , . sia-rw - ..m o .-- - um-~m __.

- _ . -- .m

iC K " ;_'_,_ - m ' ^ Ti.n&iE.i-. .k W,. r- ' ~ +. ;_.- W -rr'tu-' W : ' ** 'New- "'_ame :.:_ ' - - _ - --._ . ..- - - . _ . .. _ _ _ . _ _.., _ . . m -- _ _ -_.- .. _ ._ _.- _ _. . . , . , . _ . ; .,_ , ..y__,.
. .

<-
-: . .. _ _ - . ' - :-: -~ t- - - .- - - - - -- - .v; - -- - --: ~~-

.,
. . r

__
- - -

-- ;
. .;

. . . -.. w ;w
.

. . . . . . . __,. --.,mm",m.._..m. . _ _ , - ; - " ='FFT - . . ., . , _ . . - , .__ - _ . . . . .

..m.. - . _ . _n,..- _ ..~. .. . a. ,
. . . . ..

-- .d. .-.m- .,.h2. .'_-' _ - - -. .3..-. , oh ., . ... a .= . | IW. 7A - - - [,=t.,;. a. t . .% . E. s - .4.
.

.. . p .
..r ;;_--g p 2 ;. *Y-:v *:t v a;':T-y , . ., , t = 2 -.. . .t ;. y-- . . a. .* g a .- .i.-

%
.

.M .

a ... h., :; .

_ . - ..%, ,,, -.-.. . . . . . . . -1 *p. .n,
)

e
GB

e

<
0

th
N

.

>=
m
N
m
m
N
we
.=

Q M
W >=
>. *

<
tit-
(D W
H
.J Z

e < **
U

*
J.

$7 $ W
N .J
N
a 2* d
g M

M
>+ <
'** 3

b k
- -y w

. M
d "

o V
e

d * 381 .

om a-_ . _.

, ,

99 OG S9 OG QQ GS Qe *>
g 4

i O9 OQ
.G. .l'

v 1 s EG GG
O D. GG GG GG GG .. D MN e ce .= -e ce .= ,e a my ,a . mm >= .J 3

**' OMWQ
D et > *=

RWMm QS em 99 et Oc et 90 GGd eD .J O *

ce G
GG GG GGGm

G. m
GGG ce ,e GG co k ID Qs

- - m x e f .= NZW We e ce ce ce we .= . m ee
N v w<@Q -

%
u. -

NZM.
$.v m W p- .Ca 99 90 99 09 OG @@ 09 GG JJ *=

N : Qt m .e ,e s es us ce s.e m
m s e N .= ,e 8 6. E .<wg 3s,e m I m e. e s ee m. m ee ,e m . <e

l >2 ( >=
WM e WCQ ZO ID I w >= W Q< =( (D m e o g gg 99 ge 9e ge ee et u v
ch. 4 (M eQG GQ GG GG GQ GG GG GG WO4amImm am em am em mm mm em CZgg >N4 I vm g W> QU ,* C I % e.

P= 1 M W<> = > tQ@ QQ %9 99 OG GG GQ QQ . * < < .J M
N W w I QG Ge QG GQ GG

G G.e . G G.= G. G
M it UW W> N e m se m en ce == ce me . . = = W o 2 RE g i >= > Z Z >=

@ IR 4

QW>MM WvM i e. *M Z< a09 SQ 99 99 QQ @@ QQ SQ Q G: M .H< J eQG SQ QQ QQ QQ QQ QQ QQ > .O WZN < X e a em mn . = = = =a am em .= ma m= W < WqNet
** < . * $ > U Dg
w| >= 1 JM J~N

I < <-wZ eQ9 9Q GG GG GQ GG G9 G M > 3 .4M N IGG Ge Ge QQ tG
.& .e

ee e > 0,e e se e we .= ce == ce == .= cm e = ce m .**e .J M O (L E WZ I <Z<OOWZv i M M Q Z P. ch. >=( l >=
(D m 69O CQ Q@ QQ QS O (D G9 OG **
<m aQe QQ se QQ QN Q ev QQ QQ Z e e * * .

< .s m t ce ee e c. ce = .= ce ** .e ,e ce .= .a w as N #9 w M

-. , - _ -. _
- -



_ . . . . . _ . . _ _ . . . _- - .._._ ...._.- . _ _ . _ _ _ . - _ _ . _ . . _ . . _ . _ . _ . . _ . _ . . .-

>

, .,

.

b

1

'

=

$
-

,

t

5
32

h.
A

\
J
+

|
.
0
}

a '

; .. .. .. .. .. ..

.

x .. .. .. .. .e ..

4 2 .. .. .. .. .. ..

J Ma E
wa .. .. .. .. .. .. g,

s
% Edt .

.

gge I9 .. .. .. .. ..

7 ggt ao
x .. .. .. .. .. .. . g5]I

5 2: a -gg gn
.g i,g-g

s .g- .
- .. .. .. .. .. .. g g

,bNa * k,
y

82 *: $ I.,|b'$wa - ,go.. .. .. .. .. ..23
~3 e: w sE"

) sc gkvls
"!! x

E:
S..j Se s!E :.. .. .. .. .. .. ..

,. ./ $5 d[$"*-E
4" < . ww !ICf< x .. .. .. .. .. .. . . w- -

E | DEI ||~gajgc .. .. .. .. .. .. . . \.. :n R m--
22 R2 5 E*D.

..yg$mgEv
am .. .. .. .. .. .. . . .. g, g

g ,

~

23WtE[g$3". .. .. .. .. .. .. .. .. 3e 3,
I

'

8"l5"Ci.g ass2 x .. .. .. .. ... .. .. ..

L' / us .| = Ha.. .. .. .. .. .. . . ..
G \a

kE
t

W 't .

.. .. .. .. *2, *!, : "

. . .. i sB 2< sa

| |

1

I

*

1
1

, . ,..,-n.. , . , - . , ,,-. , - ..,,..o,.,.,,,,, ,.,n,. ,,,.,,p.-.,,----,,,-n.. , . - . , - - ,,n, , , , - .,



.

.

i G
k

.:
: _

e.
.

a e .. .. .. ..

d *

;
- .. .. .. .. au

se
.---

~
- .. .. .. .. ne

e.n [|
=

w .. .. .. .. 3
so~

n eg.. .. .. ..
-~
m~

/= [. . .. .. .. ..
= L v~

A YI~
n n
- .. .. .. ..(

e 5 33e

~9 En.! -
-

~:~.- 1
~

.w .. .. .. ..

wb@zmss5 5 &3e E
8e ea ..a g W'

-?
,g(ag=?g g
;

i .., .. .. .. .. .. .. ..

Lg s ..
s Eer e... :

, , . - .. .. .. .. .. ..-

..: J ,u,ye
an

e - d. a atw . .. ,./. s

.u t=, 3g
r- .. .. .. .. .. .. 3:.

a -- e ,_1 c..

.. y ;g ggqig
.

- . s
:

9 p ma- ge - .. .. .. .. ..
|

| [ 55- giuj*El2 ,

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

a$ s< gg ]<
' !g eeih ,e.. .. .. .. .. .. .. ..

InR!m=-
&i
"

: 9g:8 n.
c3.. .. .. m- .. .. .. .. ..

masa -[m - .. :
; : a9 ~

[- u.gg gjggg,3
_

: 3.... .. .. .. ..; .. ..

.s wa <es |
,

l -

Tc $sgaat a| = v .. .. .. .. .. .. .. ..
. . . "E";

>i --.>____ ,'

5 ,,
- - ---- gv ggg .f

g $;, ,, ,, ,, ,, ,, g ,, ,,_ ,, ,3
,- - - x , - m .a y gg gy 7

C | . * |- 5" 5msg ;
< i e n >

-



-

. .

*

'

-
.

4
1 2

* H
Cs ee ee ee ee ee ee Re

F A
A
S

8
5 e.ee ee eo oe ee ee At
: p

8
1 e

Se
e Il

e H,- ee ee ee ee ee ee CeR
P R
A AH
- MC
9 R

DA2 > e0 ee ee ee ee ee EM
T
ED

MT
E

T AF e0 ee e0 ee ee ee OR
CB

I
YL

8 EA
VC2 ee ee e8 ae ee ee R
U) .

E Ss -

N 0
I L6

A9N < 0e ee ee ee ee ee N3A
I

< N E-

Z
F9Z Z

2 _EZW s NM0e ee ee ee ee ee I8e
W M NTt A(A Z

sa
T

ZR7 3 EE3 4 ee ee ee ee ee oe MT N4 i| N Aa/ 7U 26 / 3O M R3 6
4 3 4C C O

/ . F4 ee ee ee ee ee ee 6s G .eS a
8 3C NSe M

4 ISl PA T G NE/ DL * F w
6 SN ALM

O
-

8I E P N

V
F 1

AS LRD I- LU CO
Y N G
E RAI N .

-V T EE I
R F ee ee ee ee ee ee ee ee FAN A -

TRG D-U
S A I E

TD R
L ROA
A . OOE T
N > ee ee ee ee ee ee ee ee 88 L .E

8 OFR C
I
F 69 FETSR

91 ECSI
1 EREED-, THRL: 4

's e ' ,0 ETI A4 1 ae ee ee ee ee ee ee 3 R DRM1
2H CY Oad

f
.'

T C N8A A
N HR O aACd

CA CTnE/E
RM OaRAM < es ee ee eo ee ee ee eo A ROCATH

C MD OF/ E
A E ATB
T B7 T EETO
T A3 DA LEEGMER IRSFU'A L4 ee ee ee ee ee ee ee 'eo TB TH M

EI TEEI
LL N CEX
PA OAARA
MC RHMO DSETee ee ee eo ee ee ee ee C) ETV E -
8 RNAYH

T0 UE ST
36 SSE
49 AEHTS'
/3 ERTOI> ee ee ee ee ee ee ee ee 6 MP O 2

.

C 38 ESFEM
1 42 ERI UC2 - R EL

4 g SM ETEEAsBB WIURVe= 1 me ee ee ee ee ee ee 's o AT NLH l
R L( SUATM(e L V OFR EH ATA

/ OE VCP TE
4 < 0e ee ee eo eo ae ee ee S

T EAONORl

e LETIBA1

T_ j Y t

E0
N B6 V C ...
E A3 R 123 4sM L4 ee ee ee ee ee ee - U a

e ,e eo SGH r
C a :
A LG S

d. L A N ET
NI TT 4 T u Is OA ~ 2 F Y o Fu N

C

.

1 |i1 !L! I



l
.,

* < .

MMRAL AfM
N

'

,

~IA,

December 21pp988" g ., ,' s
,

.

696-1318 '

.

Mr. Robert D. Thcnas, Chief
Nuclear Materials Safety Section
U.S. Nuclear Regulatoq Ccmnission
Region V
1450 Maria Lane, Suite ,*.10
Walnut Creek, CA 94596

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

Dear Mr. 'Ihemas

General Atenics (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 earlier this year in two groups designated
as " Group 1" and " Group 2. " Group 1 involved the release of 25
laboratories and Group 2 involved the release of 13 laboratories.

GA has recently decontaminated another group of laboratories in'

Building 2. This group consists of 15 laboratories (12 of these
laboratories have mezzanines) and 9 other mzzanines located above
laboratories which are not being released at this time. These latter
laboratories are currently occupied; however, none of the activities
involve the use of radioactive e terial. This group of laboratories
and associated offices are designated as " Group 3." GA has no plais
for conducting any future activities involving radioactive materials
in the laboratories and/or mezzanines included in " Group 3" and wer 1d
like to lease some, or all, of these laboratories to outside
ecmpanies. The offices across the hall frcm these laboratories, which
have never been used for work involving radioactive materials, may
also be leased to outside ccupanies. Acconiingly, GA is requesting
the release of these laboratories and/or mezzanines and their
associated offices to unrestricted use.

% assist you in planning for the confirmatory 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 enclosed report.

The 15 laboratories (12 have mezzanines) and 9 other mezzanines in
" Group 3" consist of a total area of about 8,704 ft8 A brief histo q
of the use of these laboratories le provided. The pri.~ary radio-
nuclides previously used in these laboratories were Cs-137, Co-60,
u2 H , depleted or natural uranium, and thorium. Only one laboratory
(Lab 323) required decontamination beyond the remval, decontamination g(
ym my ,y
is, o~ mo-~s om s.~ om ca .mi.im es= [ao eox esa s ~ om c4 mna

|
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of sources ane contaminated equiptent (including drain pipes, hoods,
filter plenums and associated duct.ng). This involved the scabbling
of about 20 ft8 of concrete on the a'loor and the wall of Lab 323. The
primary contaminants found during t's decontamination efforts were
Cs-137 an:1 uranium (including Unas ),

GA has decontaminated equipnent and facilities consistent with the <

State of California's and U.S. Nuclear Regulatory Cmmission's
guidelines for release of facilities and e:guiptent to urf.estricted
use. The results of CA's final surveys (provided in the enclosed
report) denenstrate empliance with these guidelines.

GA has tenae.s who are desirous of occupying the subject Jal:cratories
fand associater. offices m soon as they are released. It is,

therefore, inpot*, ant to GA to obtain the requested release as soon as
possible. Conculmt with subnitting this request to you, we are
making a similar lequest to the State of California Depart:nent of
Health Services.

Approxinately five roams in GA's Deperimental Building (i.e., Building
9) are also being decontaminated in preparation for release to.

unrestricted use. 'Ihese recrns o:r;upy an area where 'IRIGA fuel
fabrication operations were parforned 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 regartling our request or the enclosed
report, please contact me at (619) 455-2823.

Very truly yours,

QuAA k k O b A .

Keith E. Asmussen, Manager
I1 censing, Safety and
Nuclear Cmpliance

KEA/mk
Enclosure

O
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DTIRCCUCTION

V
General Atomics has been involved in the process of decontaminating

and obtaining the release to unrestricted use of selected laboratories and
asexiated offices in GA's Building 2 (also known as the science
Laboratories Building). Thirty-eight (38) such laboratories were released
earlier this year in two groups designated as " Group 1" and " Group 2".
Group 1 involved the release of twenty-five (25) laboratories and Group 2
involved the release of thirteen (13) laboratories.

GA has recently decontaminated another group of laboratories in
Building 2. This group consists of fifteen (15) laboratories (12 of these
laboratories have nezzanines) and nine (9) other mezzanines located above
laboratories which are not being released at this time. These later i

laboratories are currently cccupied; however, none of tho activities
involve the use of radioactive material. ' Itis group of laboratories and
associated offices is designated as " Group 3". GA has no plans for
conducting any future activities involving radioactive s terials in these

V laboratories and/or mezzanines included in " Group 3" and would like to
lease scme, or all, of these laboratories to outside empanies. The

offices across the hall fran these laboratories which have never been used
for work involving radioactive mterials my also be leased to outside
companies. Iccordingly, GA is regaesting the release of these

laboratories and/or me::anines and their associated offices to
unrestricted use.

The 15 laboratories (12 have mezzanines) and 9 other mezzanines in
" Group 3" consist of a total area of about 8704 ft to be released to
unrestricted use. A brief history of the use of these laboratories is
provided. The primary radionuclides previously used in these laboratories
were Cs-137, Co-60, thorium and depleted, natural or enriched uranium.
Only one laboratory (Lab 323) reqaired decontamination beyond the

re. eval / decontamination of sources and contaminated eqaipraent (including
-

drain pipes, hoods, filter plenums and associated ducting). This involved
2the scabbling of about 20 ft of concrete on the floor and the wall of labO
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-
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323. The primarf cont =4nAnts found during the decontamination efforts
were Cs-137 and uranium (including U-235).

GA has decontaminated equip:ent and facilities consistent with the
state of California's and U. S.14uclear Regulatorf Cmmission's gaidelines
for Release of Facilities and Equiptent to Unrestricted Use.

The results of the final radiation and contandnation surveys are
included in this report to denenstrate empliance with the guidelines.

STIE DESCRIPTIQ4

The location of Bui W ng 2 with respect to other facilities on the GA "

Site is shown in Attachment 1. A layout of Building 2 is shwn in
Attachment 2. The building is divided into three Laboratory sections;
Laboratory B, C, and A. Laboratory B includes offices and laboratories
fran 102 through 243. Laboratory C includes offices and laboratories fran

,

300 through 445 and Laboratory A includes offices and laboratories fran
502 through 651. The laboratories and mezzanines to be released to

ilnrestricted use in Group 3 are located in all three of the laboratory
sections as shown in Attach:ent 3.

The fifteen (15) laboratories are 234, 321, 323, 327, 343, 345, 347,
425, 427, 429, 431, 433, 647, 649 and 651 and the 12 mezr.anines above sate

of the labs which are also being released are 321, 323, 327, 343, 345,
347, 425, 427, 429, 431, 433, and 647. (Laboratories 234, 649 and 651 do
not have mezzanines.) In addition, nine (9) other mezzanines are also
being released in " group 3". These mezzanines are above labs 325, 335,
337, 339, 341, 349, 615, 617, and 645. 'Ihe labe below these nezzanines

are not being released to unrestricted use at this time because they are
currently occupied. They are not being used for work involving
radioactive raterials and there are no plans to use radioactive raterials
in then in the future.

:
.
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2ne wwdmate area in ft is presented below:

Laboratory / Mezzanine Accreximate ft_2 ;

@ 234 (This lab does not have a mezzanine) 336

lab 321/323 (Ccurbined Laba) 552

Hezzanines above I4bs 321/323/325/327 720
Lab 327 288
labs 343/345 and lab 347 864

Mezzanines above labe 335/337/339/341/
343/345/347 and 349 1440

tabs 425/427/429 1008

Mezzanines above Labe 425/427/429 504
\

Labs 431/433 (C m bined Labs) 672

Mezzanines above.14be 431/433 448

Mezzanines above labe 615/617 416
Iabs 647, 649, 651 and Hezzanines 645/647 1456

(labe 649 and 651 do not have mezzanines)

TUIAL
8704

CRITERIA ICR REIEASE 70 UNRES7RICTED USE

Table I (Attach'nent 4A) is taken frcan USNRC's criteria for releasing
facilities and equipnent to unrestricted use. It has been incorporated

,

into our SNM-696 license. he state of California's limits for release of
facilities and. equipment to unrestricted use are identical to these limits
for the radionuclides of concern (predm.inantly U-238, Cs-137, U-235 and
Co-60). These guidelines, "DHS Criteria for Release of Facilities and
Equipent to Unrestricted Use," are also knoc as "DECCN-1" are sumarized

in Table I (Attachment 4B). GA has decontaminated the laboratories and
,,

selected mezzanines to levels helow these guidelines.

3
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INS'ITOOCATICt4 A'O MEASURD4ENT LIMITS FOR R!2EJ6E |

|
l

Instrumentation
1. Beta /gacma counters - Model 'IM 28 geiger counters ranufac.9 red by '

'Ibchnical Associates were used to survey surfaces for beta /ga mi
contamination. The instruments contain a pancake Geiger-Hue)'.er (G4)

s
detector which has a window thickness of less than 7 ng/c. . The
instrument has three ranges covering fra 0-50,000 counts per minute
(cpn) . The instruments are calibrated semiannually using a Cs-137
standard or a pulser.

2. Alpha counters - Madel 12 rate meters with Model 43-44 air
p @ n.ional alpha probes manufactured by Ludlum Haasurements Inc.
were used to survey for alpha contamination. 'Ihe instrument has four '

ranges covering frtin 0-500,000 counts per minute. Alpha counters are
calibrated using an alpha source traceable to NBS.

3. Gama Detectors - Model 19 microR meters with NaI scintillation
detectors manufactured by Indlum Measurements Inc. were used in all

.

locations. The instrument has three ranges from 0 - 5 mR/hr. The
microR neters are normally returned to the manufacturer for

calibration annually. Gama spectral analysis on selected sanples
were perforned using a high parity germanium detector msnufactured by

. Canberra Industries, Inc.
i

Im level Alpha / Beta counting syrtems reanufactured by Carberra were4.

used to analyze wipe sanples.

The alpha / beta systerns and the germanium detector systern has been
calibrated for various type of sa.mples. This calibration is checked on a
daily or weekly basis depending on usage.

Measurerent th.its for Release

The final survey results have been converted from cpm (counts per
minute) for a particular detector to dpm/100 cm2 by ( recting the counts
per minute observed by an appropriate detector for bac.kground, detector

.

Y
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,
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officiercy and F i.ric factors associated with the instrumentation.

1. Backcround

A " standard' natural background was determined for each instrument and

subtracted from the survey readings. The surface beta /gema readings
were empleted using the TBM Hodel 28 QM counters which have a

background concrete reeding of 80 plus or minus 20 counts per minute.

2. Effleiency

ne primary contaminants found during the decontamination efforts were
Cs-137 and urardum.

:

only one laboratory (Lab 323) required decontamination beyond the
removal / decontamination of sources and contaminated equiptant,

(including hoods and associated ducting and filter plenums). The

concrete floor of lab 323 was found to be contaminated with Cs-137.
2

An area of about 20 ft was scabbled until the contamination levels
met the release criteria in Table 1 (Attachments 4A and 4B). An NBS
traceable standard was used to calibrate instruments for Cs-137

.

efficiencies. The standard consisted of a concrete block having an
area of approximately 25 en x 25 on spiked with an NBS traceable
standard liquid solution of Cs-137. The maximum allowable level is
15,000 dpn for an area less than 100 cn2 and the average allcwable
level for an area 1 meter by 1 meter of less is 5000 dpm/100 cm2

(Attachments 4A and 4B). Surface measurements of the blocks were
;

obtained with the instruments and percent efficiencies were obtained.
The readings were corrected for efficiency by multiplying by the
appropriate correction factor.

The hood in laboratory 433 was contaminated with uranium (bcluding
U-235) and was cleaned to background levels (background levels of both
beta /gnma and alpha detecting instruments). Therefore, instn: ment-
efficiencies were not needed.

'

O
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3. Cecretry correction

2The values listed in Table 1 are in dpn/100 cn , therefore, a
correction factor was applied to the values to correct ior ths amaller

area of the detector for the Cs-137 contaninated areas. The TBM-28
(geiger counter) has a 5 cm diameter detector which naasures a 19.6

2
The reading is corrected by multiplying by 5.1.cn area.

PREVIOUS IADORAERY ACTIVITIES AND

urm or ooxtrrnewrrm REQUIRED

_ Initial Survey

An initial beta / game survey was conducted during and after the
renoval of all equipnent (including the hood, filters, planums and
associated ducting) to determine the extent of the renainLng contanination
and the radionuclides present.

These surveys indicated that only one laboratory (lab 323) was
contaminated beyond the removal of sources and equipnent (including drain
pipes, hoods, filters plenums and associated ducting).

The total area of these laboratories is 8704 ft2 but only about 202
ft required decontamination beyond the cleanup of hoods and removal of
all contaninated eqaignent.

The cleanup effort involved washing of floors, renoval of floor
tiles, renoval or cleanup of hoods, associated plenums and ducting and the
scabbling of about 18 ft2 of concrete on the floor and about 2 ft2 of
concrete brick frcru the wall of lab 323.

Every reasonable effort was made to eliminate residual contarination.
No covering was applied to the contaninated surfaces of egalpnent or
stn:ctures such as paint, plating etc. The ficors of all the other
laboratories were washed, surveyed and found to be free of contamination.

O.-
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A brief description of the previous use of the 13 laboratories over,

the past approximately 20 years is provided below.

Lab 234 (Lab does not have a mezzanine) -

This lab had been used for X-Ray diffraction of senples containing
'

Uranium and norium as well as for X-ray diffraction of sanples
containing up to 1 nci of mbond fission products. ne sanples were
prepared in other radiochenistry laboratories and then transferred to

'

this laboratory for X-ray diffraction. No contamination was detected
in this laboratory.

,L_abe 321 and 323<

These laboratories had been used for work involving mbcad fission
products many years ago. After the remwal of all sources and,

| contaminated equipnant, an initial survey was empleted (see
Attachment 6). All values are provided in epn (beta /ganna
contamination) using'a technical associates nodel tam-28 G4 counter.

Contamination was found on the floor and one wall of laboratory 323.
Ganma scans of concrete chips removed from the floor showed Cs-137 to
be the only contaminant. The floor was cleaned and an area (about 20

2
ft ) was scabbled until the contamination levels met the release
criteria in Table 1 (AttachmentJ 4A and 4B). The mezzanines had no
contamination but a few radioactive samples (i.e. metal, plastic)
were disposed of as radioactive waste during clean up of the la'>.

Lab 327

No record of work involving radioactive material exists for this lab.
No contamination was detected.-

Mezzanines above Labs 325 and 327

Ducts in the rezzanine above laboratory 327 were labeled " Caution

Radioactive Material" but no contamination was detected. The ducts
were removed and released to unrestricted use. There were no records

'

of any Wrk Authorizations for this laboratory. No contamLution was
detected.

s
7

|
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tabs 343/345 and tab 347 aryd Mezzanines above tabs 335, 337, 339, 341, )
343, 345 and 347

|

Wrk involving radioactive material has not been conducted in these
laboratories since 1974 at which time a Wrk Authorization for X-ray
analysis of sanples containing uranium and thorium was in existence
for laboratory 339. The X-ray machine was located in the lab 335
mezzanine but did not appear to have been operated. The X-ray
machine is currently being stored in another facility.

During the surveys a few items were found to be contaminated. In the
mezzanine above lab 341, a part used for a milling machine had
contamination up to 300 counts per minute (Q4 reading). The part was
transferred to the Hot Cell Facility. A bottle of thorium was found
in lab 343 and was transferred to the radWhamistry laboratories.
In aiiition, a sheet of material containing thorium was found in the
service core cabinet and disposed of as radioactive waste. No

contamiration was detected on the floors or walls of these
laboratories and/or maz a tines.

Labs and Mezzanines above labe 425, 427, and 429

Between 1974 and 1976, tests of the thermal and physical properties
of fuel particles were conducted in these labs. In 1977,
densitcznetry of fuel rods was also conducted. An isolated plenum in
laboratory 429 was found to have minor contamination on the door
gaskets. These gaskets were removed and disposed of as radioactive
waste. The plenum and asso::iated ducting were not contaminated but
were removed and transferred to another location. An internally
contaminated drain pipe which had been capped off on both ends was
also remaved and disposed of as radioactive waste. Minor

decontamination of the floor was required following remaval of the
drain pipe. The contantinants were not identified but the floor was
inraediately cleaned to background levels,

tabs 431/433 and Mezzanines above the labs
Until a few months ago, these laboratories had been used for fuel
developnent wrk. Uranium of varying enrich ents, theci.um, and s: all

8
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attunts of mband fission products were used in these laboratories.

After rutoval of all sources and contaminated equipunnt a survey
showed only the hood in lab 433 was contaminated with uranium
(ircluding U-235). The hood was cleaned to background levels.

;

Mezzanines above labs 615 and 617

There was no record of radioactive material use for these
labs /mezzaninos over the past 20 years. No contamination was

'

detected.

*

Iaboratories 647, 649, and 651 and Mezzanine 645/647

There was no record of radiosctive material use for these
labs / mezzanines over the past 20 years. No contamination was
detected.

4

FINAL RADIATION SURVEYS '

Final surveys of all laboratories and selected mezzanines were

O' conducted using the TBM-28 GM countars. The naasuremants of average
contamination were averaged over 1 meter 2 2and are given in dpn/100 cn ,

I The mmxinum contamination level applies to an area of not more than 100
2

The results of these surveys are shown in Attachments 5 through 17cm .

as described below.

Attachnent St Final Radiation Survey of Lab 234
Attachment 6: Initial Survey of Combined labs 321/323
Attachment 7 Final Survey of Cambined Iabe 321/323
Attachment 8: Final Survey of Ccanbined Mezzanines above Labs 321/

323/325/327
Attachment 9 Final Survey of lab 327
Attachment lot Final Survey of Ccr:bined labs 343/345 and Lab 347
Attachment 11 Final Survey of Ccrubined Hezzanines above . Labs 335, 337,

;

339, 341, 343, 345', 347 and 349 '

Attach ent 12 Final Survey of Ccrtbined Labs 425/427,'429

9
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Attachment 13: Final Survey Cm bined Hezzanines above Labe 425, 427, and i

429

Attachment 141 Final Survey of Cabined Labe 431/433
Atte hmant 15: Final survey of Cmbined Hezzanines above Labs 431 and 433
Attachment 16: Final Survey of Cmbined Hezzanines above labs 615/617
Attachment 17: Final Survey of labe 647, 649, 651 and combined Mezzanines

above labs 645 and 647

A microR meter was also used to survey the laboratories and to measure
radiation levels. The final surveys show the measurements obtained at one

meter above the surface. These levels were all within normal ba::kground
levels.

Alpha counters were also used to survey the laboratories. The
beta /gama levels were used to detemine allowable release levels for the

Cs-137 contaminated areas and the uranium contaminated areas were cleaned to
beta /gama and alpha background levels.

FINAL CCNTAMINATICH SURVEYS

Table 1 (Attachments 4A and AB) 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 rer:cyable
contamination, a vipe survey was conducted. These wipes were collected
prirearily on the floors of the laboratories. The wipe sanple locations
are shown in Attachments 5 through 17 and the results are shown in

Attachment 18. The contamination levels in every location were ( 20
2

d;st/100 cm area, and well below the Table 1 limits (Attachment 4A and 4B)
for renovable contardnation.

'
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CDfLINK2 WIDI THE TAP &P CRITERIA

The laboratories were cleared of all radioactive matarials and
contaminated equignant. Drain lines, hoods, filter plenums and associated
ducting was either decontaminated to natural background levels or disposed
of as radioactive 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 derronstrate cmpliance with the'

criteria for release to unrectricted'use.
4

00HCWSICH

The above described 15 labs (12 of which have mezzanines) and 9 other
mezzanines (labs below these mezzanines are not included) have been!( cleared for release to unrestricted use. Final contamination and
radiation surveys show the levels meet the guidelines for release to
unrestricted use.
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dNH(l lDf 5

15.000 d me. fine cm 1.000 dpas ./100 i /2nat, ti-2|5. t1-238|. and 2
sociate.1 decay proikscts 5.000 den /100 cm i

|
;

.-110. Ih 22ft, ra-2]l. 100 dpm/100 cm 300 dpm/l00 cm 20 dem/IOS cm2assuranics. Ita-22f., 84-2211 2 2
^

-221. 1-125. 1-129

l 200 sips /100 cs=2..- na t . Ih-212. $r-90
2223.'Ra-224.: 11-232. 1-126 1000.dps/100 cm 3000 p /100 cse2

131. 1-131
-

-
..

sta-garica crait ters (nuclides
l 1000 sips py/100 taiath decay rufes other than 2- 15.000 dpa sy/100 cei

Ipha caission.or spontaneous 5000'dpa sy/100 cm
assinn) catept.5r-90 and
thes s not ed af.ove ,

____ d beta-Saamea-emittin.. $'
chcre surf ace contamination by boils alpha- and beta-gassea-emitting puclides exists. time limits ' established for alpha- an --

I
. s.uct iiles shuiald apply ladepen ently.d

l l t i l as detenelned by correctisig the I )
-As used in this table, dgwe (disintegrations per minute) means the rate of emission by rad eact ve ma er aca. nits. per minute observed by an appropriate detector for backgrotesid ef ficiency, and geometric facters associatert w th t e

^ i h lastraumentation. -

!
I:

for objects * et less surface area tise average
Ileasurceucats of average contaminant should not he averaged over more than I sapeare smeter.

*

L|shoisld be des ived f or each sisch abject.
2

II.e samle.sm contaminatlan level applies to an area of not more than 100 cm ,'
8

of surface area should be deleintned Iy wiping that area with dry filter er soft'2 *

olhe amount of removable radioactive materia'l per 100 (m f radioactive seaterial est then wipe with an appsoprlate lastrument of
-absort..?nt super, applying enosterate pressure. 'and assessing the amanunt oSfhest removable contaminallan on ohlects of less surf acn area is detesmined, the pertinent levels should he resenced

;

Inst:n ef f l(icncy.
;.

psoportionally and the entire siirface sliould be asiped.
beta-ganna esettlers.sliculei not exceed

-

ad eiaximame radiation levels associateil ulth surface cantamination resulting fromI cm and 1.0 mirad/hr at 'l cm. respectively. measured througli not more than 7 milll rams per seluare centimeter ofi
5lhe aver .n:

j .0.2 anad/hr'att
<

' total abson*aer. e
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f ACEPTABE SuffAE CCNTMINATIm (BESFF W.

WCLIE' AEAE * MAXIt91 E70/ABE' *
5 5d

2 '(dpm/100 cm ) (dpm/100 cm ) (dgm/100 cm* )

a) U-nac, U-235, U-238, and 5,000 15,000 1,000
associated decay products

b) Transuranics, Ra-226, Ra-228, 100 300 20
Th-230, Th-228, Pa-2J1
Ac-227, f- m , I- M 2

c) Th-nat, *'h- 2 3 2, S r-90 1,000 3,000 200
Ra- 2 2 3, Ra- 2 2 4, U-232,
I-126. I-131, I-1J3

i) Dats-gar..a emitters (nuclides 5,000 15,000 1,000
with decay modes other than
alpha enission or spontaneous
fission) except Sr-90 and
others noted above,

t) H-3, C-14 except as ONA 20,000 90,000 4,000
precursors f/ *

__

Where surface concaminacicn by both alpha- and beca-gartena-emiccing nuclides exiscs, cne limics
tscablished for alpho- and beca-gamma-emiccing nuclides should apply independencly.
A.s used in Chis cable, dpm (disintegracions per minute) means che race of emission by radioaccave

'cerial as decernined by correcting the councs per minute observed by an appropriace dececcor
.cr background, e!!1ciency, and geotnectic factors associaced wich the inscru:encac:cn.
Measurements of average concaminanc should noc be .veraged over more chan 1 square :necer. Tcr
ocjects of less surface area, che average should be derived for each sucn ob]ecc.
.ne max: mum contaminat:on level applies to an area of not more chan 100 cm .

'The aticunc of tencvable radioactive macerial per 100 cm of surface area should be decermincd
:y wiping that area with dry flicar or soft absorbenc paper . applying snoderace pressure, ancs

assessing the aucune of radioactive macerial on the wipe wich an appropriace inscrumene or kncwn
t!!iciency. When retnovable concandnacion on objeccs of less surface area is decermined, che
;steinenc levels should be reduced proporciona11y and the entire surface should be wiped.
:::A precursors mean molecules. or compounds chac are directly incorporaced inco che DNA aclecule
during DNA biosychesis, e.g. purine and pyrimidine bases and their analogs, nucleccides and
nucleosides. ??e accepcable surface concarinacion levels for H-3 and C-14 in DNA precurscrs
are as cabulaced in paragraph (d) for beca-gamma-emiccers.

|

i

-
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3.:. (June 19 N)
o' AUS:, 2:t~ct:1 of :tadicacca ve surface Cancamina cion on Materials . Ects :menc and rac:1:cles

to Be Released for '!nconcr:11ed Use. Cinal c'ratc. orcposed American Hac:cnal Standar: M*220*
Acomic Indusct:a1 forum, Inc., N.Y. (June 1. . ,)
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ATTACHMENT 5: FINAL SURVEY OF Lab 234 r

, 14i
\

_ !

d

0 0 0 0 0
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U U Z
0 0 0 0 3u

k0 0 0 0

01r a
0 0 0 0 0

0 0 0 0 0

15 15 15 _

24' 0 0 0 0 0

0 0 0 0 0

a

030 0 0 0p 4$0 0 0 0 00
_

1 15 15 21
0 0 0 0 0

,
,

0 0 0 0 0

Os
,

3 3 4
0 0 0 0 NORTH
0 0 0 0 0

16 15 16
#0

__-

0 0 0 0/
0 0 /t) 0 04,

13'

FINAL SURVEY OF LAB 234 COMPLETED 8-25-88

Instruments used were: Ludlum 19 microR meter #33545
callbrated 2-29-88 and gelger counter TBM-28 #2759 calibrated
6-24-88.

1. Each unit represents a'three foot by three foot area or less.
2. Top value is the average beta / gamma contamination in OPM/100 cm square

in a three foot by three foot aree.or less.
3. Bottom val ue is the maximum beta / gamma contamination in DPM

for an area <100 cm square.
4. Circled numbers pre wipe locations.

[S\ No contamination was
Numbers in squares are measured mic'roR/ hr level s.

detected on floors or walls in this lab.V

.

_., _ .____ _ .__._ m. - - - - - _
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ATTACBMENT 6:

INITIAL SORVEY OF COMBINED LABS 321/323,

1
-24 1/2 ' S

0/
s-

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 200 500
0 0 0 0 0 0 0 4000 5000

0 0 0 0 0 0 0 200 400
0 0 0 0 0 0 0 4000 4500

24' ,

0 0 0 0 0 0 0 0 0
0 0 0 0 'O O 0 0 0

0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

0 0 0 0 0 1000 1000 0 00 0 0 0 0 8000 8000 0 0 s,

6000 6000
VVAuL

T 22' ?

INITIAL SURVEY OF LABS 321/323 COMPLETED 4-27-88
N

INSTRUMENTS USED WERE: Ludlum 19 #33545, Calibrated 2-16-88
Ludlum 12 946465, Calibrated 11-10-87
TBM-28 69223 8, Calibrated 4-21-88

1. Levels were measured on tile and concrete floor2. Each unit represents a three foot by three foot area or less.
3. Top value is the maximum net CPM with TBM-28 on floor tiles.
4. Bottom value is the maximum net CPM on concrete under floor

tiles.
5. The maximum net CPM for a small area (2 square feet) of the

lower wall is also indicated. No other. areas of the walls werecontaminated.
6. No contamination was detected in the mezzanines above theselabs.

I

o
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O ATTACEMENT 7: FINAL SORVEY OF LABS 321/323
t 24 1/2 ' ;

''O O O O O O O O O
O O O O 0. 0 0 0 0

0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 {

15 34 .

0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 Q 0 0

| 20 17

0 0 0 0 0 0 0 -- 0 17841

0 0 0. 0 0 0 0 6244 8920

2

0 0 0 0 0 0 0 0 1784
)0 0 0 0 0 0 0 6244 6244 i

24'372o
__,

0 0 0 0 0 0 0 0 0
0 0 0 0 'O O O' O O

O
,

5 is 6

0 0 0 0 0 0 0 0 0
0 0 0 0 0- 0 0 0 -0

,, - - -

1 is---

0 0 0 0 0 1784 784 0 0
0 0 0 0 0 6244 12488- 0 01 ,,

6244 1248f
AIALL >22' ;s

I FINAL SURVEY OF LABS COMPLETED 4/25/88, 4/28/88 AND 4/29/88

INSTRUMENTS USED WERE: Ludlum 19 433545, Calibrated 2-16-88
Ludlum 12 #46465,' Calibrated 11-10-87
TBM-28 #92238, Calibrated 4-21-88

1. Levels were measured on tile or concrete floor af ter cleaning
or.scabbling.

2. Each unit represents a three foot.by three foot _ area or less.
3. Top value is the average beta / gamma cortamination in DPM/100 '

|- cm. sq in a . three foot by three foot- area or less.
I 4. Bottom value is the maximum beta / gamma contamination in DPM

for an area less than 100 cm sq.
5. Circled numbers are wipe locations.
6. Numbers in squares are microR/hr surface levels.
7. Approximately 20 ft2 of concrete required scabbling.

.
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ATTACBMENT 8:
FINAL SORVEY OF COMBINED ME22ANTNE ABOVE LABS 321, 323, 325, AND 327

0 0 0 0 0 0 0 0 0 0 0 0 0 d* T ' &0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7

7 7

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0

0@0 0@0 0@0 0@0

"
0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0. 0 0 0 0 0 0 0 0 0

ED
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7 7 7
.

7
0 0 0 0 0 0 -- O O O O O O O Q 0 00 0 0 0 0 0 0 0 0 0 0 0 0 _0\ 0 0.

"^*
15' X 48' SMS

N FINAL SORVEY OF MEZZANINES ABOVE LABS COMPLETED ON 4/25/88 AND 4/277T8

INSTR 0MENTS OSED WERE: Ludlum 19 #33545, Calibratad 2-16-88
Ludlum 12 446465, Calibrated 11-10-87
TBM-28 492238, Calibrated 4-21-88

1. Levels were measured on floor tile.2. Each unit represents a three foot by three foot area or less.
3. Top value is the average beta / gamma contamination in DPM/100

cm sp in a three foot by three foot area or less.
4. Bottom value is the maximum beta / gamma contamination in DPM

for an area less than 100 cm sq.
5. Circled numbers are wipe locations.
6. Numbers in squares are microR/hr readings.7. No contamination was detected; No cleaning was required.

~

$

9

.
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ATTACHMENT 9: FINAL SURVEY OF LAB 327

< II' i

e 0 0 0 0

0 0 0 0

I5 12.
0 - 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

24' 0 0 0 0

0 0 0 ___ 0

13 I 2.
0 0 0 0

0 0 0 0 N
4

0 0 0 0

0 @0 @0
0 '0 0

0 0 0

0 0 0 0

l 2- II
o/o 0 0

0 0/ NO Os,,

'

12' >

FIN AL SURVEY COMPLETED 11-11-88

Instruments used were: Ludlum 19 microR meter #33545
callbrated 11-11-88, and gelger counter TBM-28 #108113
calibrated 10-31-88.

1. Each unit represents a three foot by three foot area or less.
2. Top value is the average beta / gamma contamination in DPM/100 cm square

in a three foot by three foot area or less.
3. Bottom value is the maximum beta / gamma gntamination in DPM

for an area <100 cm square.
4 Circled numbers are wipe locations.
5. Numbers in squares are measured microR/hr levels.
6. No contamination requiring cleanup was detected in this lab.

t

.
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ATTACHMENT los FINAL SURVEY OF COMBINED LABS 343/345, AND LAB 347

< 24 1/2 ' ; 12' ;

LAs 943/344 tan sun ,s

0 0 0 \0/ 0 0 0 0 0 0\ 0 0
0 0 0 \0/ 0 0 0 0 0 0 0 0

to 10 10 10. io
-

0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0

Q 0@0 s
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

- 24'-

10 12 12 10 10
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0' 0 0 0 0 0

0 0 0 0 0 0 0' 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

@0 @0 O -
0 0 0 0 0 0 0 0 0 0:

N| 0 0 0 0 0 0 0 0 0 0 0 0

10 12 14 10
,

12

0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

'
22' II' -

,

| SURVEY OF LABS COMPLETED 4/20/88 AND 4/27/88
1

INSTRUMENTS USED WERE: Ludlum 19 #33545, Calibrated 2-16-88
Ludlum 12 #46465, Calibrated 11-10-87
TBM-28 #92238, Calibrated 11-9-87

1. Levels were measured on tile floor af ter cleaning.
2. Each unit represents a three foot by three foot area or less.,

| 3. Top value is the average beta / gamma contamination in DPM/100
cm sp in a three foot by three foot area or less.

4. Bottom value is the maximum beta / gamma contamination in OPM
for an area less than 100 cm s q'.

5. Circled numbers are wipe locations.
6. Numbers in squares are measured 'microR/hr values at 1 meter.
7. No contamination was found on floor or walls.
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ATTACBMENT 11

- i
~

FINAL SORVEY OF COMBINED ME22ANINEE - ABOVE LABS -'335/ 337/ 339/ 341/ 343/,345/ 347/ AND 349
'

'96' ;
!

- - _ _ . . , _ A" 000000000-00:000-00 000 0 0-0 0 0.0 0 0 0 0 0 0:0
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000 0 0 0 0 0 0 0 'O00000

000 0 0.
-.N

_ 0- 0 0 0 0.-0 0 00. 0- 0-
0 0 0 0 0 0,J 0000-0000 0-0.0 0-0 0 0 0 0 0 0 0.0 0-0-0-

0 ) 0. 0 ) 0 0 0 0 0 0 0;0'O 0 0 0 0 0 0 0 0 0 0.0'0'0 0 0
00000000 0.0 0 0,0.0,,,,,0 0 0 00000 00 0 0 0 0__0 0,

< 49- . 00 ' 0 -- -0-0 0 0 0' ) 0000000- 0
8

.

O O 0 0 0 0 0 0 0"O 0:0 0 0 0 0 0 0.'O O O O 0=0
'

-

O . g.
%.

ISORVEY OF ME22ANINES COMPLETED 4/21/88AND4/27'}8= LATf02.h
~

/

N
'

Q, 1

s -
,

INSTR 0MENTS OSED WERE: Ludium 19--#33545,: Calibrated-2-16-88
Ludlum 12 646465, Calibrated 11-10-87
TBM-28 992238,. Calibrated'11-9-87

.

-1. Levels were' measured on tile . floor; af ter- cleaning.:
'

2. Each unit represents .a three s foot. by three foot ~ area or less. .. _ _ .

3. Top value is the average beta / gamma contaminatlon in DPM/100!
cm square in a three foot by three foot area- .ess.'

4. Bottom value is the maximum beta / gamma contamination in DPM
for.an-area less than 100 cm sq.

5. Circled numbers.are wipe locations.
16. Numbers in squares are : measured micro R/hr values at 1 meter.-

7. No_ contamination requiring cleaning was detected.

. .
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ATmC3ENT 13: FINAL S3RVEY OF CDEDED ME22ANINES ABOVE IABS 425, 427, Ato 429

-

5,0 0 0 0 0 0 0 0 0 0 0 0 0 0*
0 0 0 0 0 0 0 0 0 0 0 0 0 0

I-

7 1 7rs
0 0 0 0 0 0 0 0 0 's 0 0 0 P

.lvk
S12' 0 0 0 0 0 0 0 0 0 0 0 0 0 k )

@ 0@0 @ 0@0 @ @
0 0 0 0 0 0 0 0 0 0

v 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 L 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 -0

) < 42' > *

FDEL SURVEY OF IAB MEZZANDE WAS CDMPLETED 10-20-88, OSING GM CDONIER (' IBM-28 92759)
CALIBPATED 10/17/88 Ato LCDLOM 19 #397p4, CALIBRA2ED 7/7/88..

O NDES: 1. LEVELS NERE EASURED W TILE ftER APER CLEANING.
2. EACB DNIT REPRESDES A THREE 200F BY THREE ftX7F AREA CR

LESS.
3. 'IOP VALDE IS THE AVERJGE BEm/CA>9% DIRECT READIN3 IN

DPM/100 Of SQUARE IN A THREE ICOP BY THREE ICOT AREA OR
LESS.

4. BorIOM VALUE IS THE MAXIMcM BEIA/ GAMMA DIRECT READDG IN '

DPM PCR AN AREA <100 Of SQUARE.
5. NUMBERS WITRIN SQUARES ARE LCDLOM 19 READIhCS IN MICPO R/HR.6. NUtEERS IN CIRCLES ARE WIPE II) CATIONS.
7. 10 CDNTPJLINATION NAS DETECTED.

.

O :
,

)
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ATIAC8PGir 14: FDE SURVEY OF CDEDED LABS 431 A!O 433

< 26' >

b- 0 /0 0 0 0 0 0 0
0 0/0 0 0 0 0 0 0

-

-
_

12 10 10 10

0 0 "~" 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

@ @ @@-^
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

24' O O O 0 0 0 0 0 0
0 0 0 _,_ 0 0 0 0 0 0

10 10 10 10
PM

v 0 0 0 0 0 0 0 0 0
N0g0 0 0 0 0 0 0 0

. 10 h ' *
0 0- 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
10 O59 O.

U C/% -
0 0 0 9 10 0 0 0 0 '

00 ;0 -0 0 0 0 0
12 10 10

h0 0 0 0 0-0 O
e 0 0 0 0 0 0 0 0

l < 28' >

PDE SURVEY OF LABS (DMPLETED 10/19/88 AND 10/21/88,
USDG G1 (D0l?IER ('IP.it-28 2759) , CALIBPKIED 10/17/88

j AND LCDLUM-19 $39764, CALIBPAH'D 7/7/88.

| FDIES: 1. LEVELS WERE lEASURED CN TILE ELCOR OR FUME ICOD APIER
l CLEANDU.
| 2. EACB' UNIT PIPRESD7IS A THREE ECC7f BY UREE ftXyr AREA CR

LESS.
3. 'IOP VALUE IS THE AVEPKE BETA / GAMMA DIRECT READItG IN

DPM/100 Of SQUARE IN A THREE ftCTf BY UREE FCOT AREA CR
LESS.

| 4. BOI'ICM VALUE IS THE MAXIMUM BETA / GAMMA DIPICT PIADDC IN
DPM ECR AN AREA <100 CM SCUARE.

5. NCSSERS DI SCCARES API LCDLCM 19 READDES DI MICRO R/EDCR.
6. MCb2ERS IN CIRCLES ARE WIPE IICATIONS.
7. 10 CDttrAMUTATICN WAS CETECIED CN THE FLCORS CR WALI.S OF

THESE IABS.

'
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g ATmCs eft 15: FINAL SQRVEY OF 03EINED ME2ZANINE ABOVE IABS 431/433 i

< 26' >

'O O O O O O O O 06
0 0 0 0 0 0 0 0 0

7 i I 7*
0 0 0 0 0 0 0 0- 0
0 0 0 0 0 0 0 0 0

@ @ @ @ y16' O 0 0 0 0 0 0 0 0 g0 0 0 0 0 0 0 0 0
I 7 7 7

6" 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

0@0 @ @ @
V 0 0 0 0 0 0 0 i

0-0 0 0 0 0- 0 0 L7 7 7 7 I .. -

0~0 0 0 0 0 0 0 0- sWk-

0 0 0 0 0 0 0 0 O W
'Staus

< 28'' > '

FINAL SURVEY WAS CDMILEED 10-20-88, OSING GM CDONIER ('5M-28 02759) GLIBRA'IED
10-17-88, PACISA 434092 OLIBRATED 8-19-08 ABC LUDLim 19 039764 OLIBRA'IED 7-7-88.

ICIES: 1. LEVET2 WERE }EASUPID CN THE ETICR APIER CLEANDG.
2. EACS UNIT REPRESENTS A THREE EtXTF BY THREE EDOT AREA OR'

LESS.
3. TOP VALUE IS TfE AVERAGE BL"A/GeV'yA DIRECT READDE IN ' '

DPM/100 CM SQUARE IN A THPIE ftXTF BY THREE ECCfr AREA OR
LESS..

4.- BOFIOM VALUE IS 'ITE MAXIMUM BETA / GAM DIRECT READDG IN
DPM ICR AN AREA <100 CM SQUARE.

5. NUPEERS IN SQUARES ARE IEDIEM 19 READDGS IN MICRO R/IDOR.
6. IGleERS IN CIRCLES ARE WIPE IDCATIONS.

-7. K) 02TmMINNFION NAS DETECTED.

.

O
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ATTACBMENT 16:

FINAL SORVEY OF ME22ANINE ABOVE LABS 615/617

< 26' >

_ _ _ . . . . . . . . . . . . . . . . . . . . . . . . . . . _ _ _ _ . . . . . . . . . . . . _ _ . . . . _ _ _ _ . . _ , . . .
*

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0' O O O O O

7 7 7
16' 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

@ @
6" 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

v 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0

0@0 @
0 0 0 0 0 0 0 0
0 0 0 0 0' 0 0 0

7|0 h
0

7 7
-

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0

< 28' > ,

|
FINAL SURVEY COMPLETED 5/18/88 USING GM COUNTER (TBM-28 #92238)
CALIBRATED 4/21/88 AND LODLOM 19 633545, CALIBRATED 2/16/88.

NOTES: 1. LEVELS WERE MEASURED ON TILE FLOOR AFTER CLEANING.
2. EACB UNIT REPRESENTS A THREE FOOT BY TEREE FOOT AREA OR

LESS.
3. TOP VALUE IS THE AVERAGE BETA / GAMMA DIRECT READING IN

DPM/100 CM2
| IN A TEREE FOOT BY THREE FOOT AREA OR LESS.
I 4. BOTTOM VALDE IS T8E MAXIMUM BETA / GAMMA DIRECT READING IN
| DPM FOR AN AREA <100 CM2.

5. CIRCLED NUMBERS ARE WIPE LOCATIONS.
6. NUMBERS IN SQUARES ARE MICRO R/BOUR READINGS AT 1 METER.
7. NO CONTAMINATION WAS DETECTED.

'

O
G



._

| -!

!
.

b** *
s

!|
oo oo oc oo oc,

GB *
g $.

oo oo oc oo oc ^

|S cR
"N .

j 3 g3goo oo oo ao oo

W
. EW E 5oc oo oo oo ao v a

@ W-
'oo ao ao oo ao >E

N 'N. .%-s
3 co c oN.c o oc oo ao co- oo

k'

, ,s
, ,,

@gg \oos o o s,c o oc om oc oc oce
- .i

a N O ! N i- C y;8
' m

-

ao|'c o ao ao aog
,3

mao oo co w d
E @ @- I

@- 3+ z 3 $g' o_e l o c
7 g E'E- Doc oo oo oo oo oc

i -

E' E I
S

"5s/ | '--- sg Woc oo oc oo oo oc oo co gg E

CD GD E""d$
"

o
h oc oc oo oo oc co oo oo MYWWo }- - g- - ,< -

e* <>m<c <-

g' Q3 3 oC oc oc oc oC N oo oc N .W
g g LE*

e se ele <m :-
g -oo oo co oc oc oc co oo N WW

@ @ - s -smm_
em NN w m

>k% mmm
2 A oao ao oc co oo oo oc co CON o<QWXgm< -W6$ * o m w s * * E m--o-

OkN' $ E>p NmNm
-Ng c5- o <ww oo oo co oc oo oo co oc wg, p g *W mgg

.R
g,

b -g g
Nb wEU"$ I"5
*- WE 8- '5 8p -

oc oc co oc oc oc oc coj ,g, gg $qegEz g$Q mSWg>C20n m
C amm- - ~vwc=a-n

m a > 3og oc oc oc vo oc oc co ^ gw-ggy ggg<pgggG,

5 E

Of'E
* aDSESEUSS~ m*'

-

a co- oc oc co oo -oo oo oc w g 3 g g jgg
(~') s @ @ a 5 s .. g gw-

a gg: ac. o. .. oo .. oc e. o.- -

4 CEE e< . >

,

, . , , . . _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - -



.
O

.

ATDONENI' 18: CDTDMDATICN SURVEY RESULTS Page 1 of 6

JUN 2 0 ges OROSS ALPHA / PETA COUNTING RESULTS FOR WIPE SAMPLES
.

ALPHA PETA
COUNT

SAMPLE ID LENGTH DPM/100 90iCM. % ERROR DPM/100 90iCM. Y E*ROR
MIN #5% CL 95% CL

L-3 W-1 L,f/.323 1i <1i212E-02 95i00 <2 10!E-01 '5i00,

2 6/17/99 LL9323 1i <1i212E-02 95 00 <3i795E-02 of 00

3 Iab 323 1i 9 217E-01 121i25 <0i105E-01 '!i00

8 Iab-321 1i <1i212E-02 95.00 <7i571E-01 '5i00

5 Lab 321 1i <1 212E-02 '5i00 (2i105E-01 '5i00

6 Iab 323 1i <1:210E-02 95 00 <?i571E-01 '5.00

? Iab 321 Hezzanine 1 <1i212E-02 95i00 #.1 252E 00 95i00

9 Lab 323 Mezzanine 1i <14212E-02 95i00 <3i795E-02 '5i00

' Iab 325 Mezzanine 11 2i633E-01 245i03 <2i105E-01 'Si00

10 Lab 327 Mezzanine 1a <1i212E-02 95i00 <3i795E-02 *!

11Iab 343 1i <1i212E-02 95iC' <2i105E-01 954 4

12Iab 343 1 <1i212E-02 95i00 <2i105E-01 95400

' 3 ab 345 1 <1 212E-02 95 00 <3i795E-02 "5 00L

1 diab 345 1 <1:212E-02 05 00 <2.10!E-01 '51 00

1! Lab 347 1i 24 633E-01 245103 <3i795E-02 *5 00

16 ab 347 1 <1 212E-02 '5i00 <3i795E-02 05i00I

17 ab 335 Mezzanine 1i <1i212E-02 '5i00 <2i105E-01 *!>00L

19 Lab 337 Mezzanine 1i <1i212E-02 'Ti00 <22 10!E-01 'T.00

!? ab 339 Mezzanine 1i <1i212E-02 'Ti00 <2a10!E-01 *!400I

20 Lab 341 Mezm 1 <1 212E-02 95100 <74571E-01 o!.00

21Iab 343 Mezzanine 1. <1.212E-02 '5:00 <3,79fE-02 '!.00

22 ab 345 Mezzanine 1- 2:632E-01 2d5:03 '3 '9fE-02 *!.00I
.

22 ab 347 Mezzanine 1 <1>212E-02 '!+00 <?i571E-01 9Ti00I
,

t

aiQI { * TW7 T_. C n. : C. h. &. M n. T. .? 4. r. e. i.i .h g" .? S t W f_" C_ M T T_ 7 7 ?. .* * O_ y F. */ F. *,1.1.te C' a T .T n. H. I.I M f.' "" *. *'**1**'_"?-
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ATDdet|tc 18: CENDMDOCICH SURVEY RESLUS Page 2 of 6
*

OROS9 ALPHA / PETA COUNTING RESULTS FOR WIPE SAMPLES-

ALPHA PETA
COUNT

SAHPLE ID LENGTH DPM/100 90 CMi % ERROP.' DPM/100 90iCMi % EP.F.OR
MIN 95% CL .95% CL

24 M 349 Nzh 1i <1s212E-02 95 00 ?.3i795E-02 95i00.

| Al.8 E R A G E 9 142E-02 2ie0?E-01'

HIGH 9.217E-01 1.252E 00
LOW 1 212E-02 3t?95E-02

NOTE! THE ERP. ORS DO NOT INCLUDE INHERENT EFFICIENCY CALIPRATION UNCERTAINTIES.
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ATIXIM2C 18: CCNIAMINATICN SURVEY RESULTS Page 3 of 6

OR033 ALPHA /?E7A 00"NTING RESULT 3 FOR-WIPE SAMPLE 3
s

NOV 0 0
00UNT

SAMPLE ID LENGTH DPM,'iOO 30 0M. % ERROR liPM/100 SU.0M. ".' E M O R
MIN 9 C *; OL ?t% CL

:.A03 '4-05 Lab 234 1. (1.014E 00 7'.00 (7.500E-01 75 00

26 11/ 4,'G8 ab 234 1. <1.014E-00 /5.00 (4 05"E-01 75.00I

27 Iab 234 1. 'i.014E-00 75.00 (7.5:05 '<1 ?!.00.

:'O Lab 234 1. <i.014E-00 75.00 <4 0'4E-01 75.00
' ' '

Iab 425 1. (1.011E-00. */5.00 S.it'5E-01 1*0.01
-

00 Iab 427 1. 0.3312-01 007.73 <3 147L-0:' ?!.00

31 Iab 427 1. <1.014E-00 7".00 (7.500E-01 7".00

30 Iab 429 1. ''i . 014 E- 0 0 75.00 ( 7 . ' .* 0 E - 01 *!.00

23 Iab 429 1. ':1.014E-00 75.00 3.4550-01 150.31

34 Iab 427 1. 0.831E"0,1 207.93 1.1400 00 10!.?

05 Iab 427 1. <1.01iE-00 95.00 <1.44/E 00 ? 5 . ..

.24 Iab 425 1. 2.331E-01 207.73 (4 054E-01 ?!.00
~~

Lab 429 Mezzanine i. 2.001E-01 007.7': 't.054E-01 ^ 5 . T..

- . ,

Lab 429 Mezzanine l' , o.r E-,e.s. , , , . , , , ,-- , , , r, E - 0s . ..n..-,, ,-'*. .. .re i... .

--

Iab 427 Mezzanine .
. . . .s . .*''-r.. , , . . .. .,-

'4....---'4,' .- . , .- ' '** <- *- *--

40 Lab 427 Mezzanine l' :1.014E-00 75.00 :4.054: .1 :!.;c'

41 Iab 425 Mezzantne l' 'i.014E-00 75.00 (7.500E-01 9 5 . Y,

"2 Iab 425 Mezzanine 1. :' i . 01 '. E - 0 2 f5.00 :).05it-01 ?!..-

22 Iab 433 Me::anine 1. '1.0145-02 ?!.00 13 1575-02 !.:0-

.

44 Lab 433 Mezzanine 1. 6 10.'E-01 147.03 c.7 . 5 0 0 E - 01 e*.^0
2"

Iab 431 Mezzanine 1 - 1-|122-02 ' Y . *, : 2 .1 i ''i - 0 2 iT ''

lab 431 Mezzanine - - :. .- 7- 5 . J , .i;.2 ~i.

''
Iab 433 Mezzanine 1* '1 014E-00 75 00 '.167 -02 '!.:c

.

*- . 7 .a a . .

, . . . , . ; . '- . . , , . '. . . . . , . , . .. ....e..
.

. . . . .... . . .. . - .. ~... '' . .. ... .. -
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ATDCMENT 18: . N CH SURVEY RESULTS Page 4 of 6p
CROSS ALPHA / BETA COUNTING REOULT3 FOR WIPE SAMT*LES

ALPNA SETA
COUNT

SAMPLE ID LENGTH DPM/100 30.CM. % ERROR DPM/100 30.0M. '.' ENROR
MIN 95% CL 75;; CL

48 Iab 433 Mezzanine 1. <1.014E-00. 75 00 <3.187E -0:: 75.00

47 Iab 431 Mezzanine 1. -<1.014E-0 95.00 ( 4 . 0 5 >. E - Q 1 /5.00

50 Lab 431 Mezzanine 1. <1.014E-00 95.00 < 3 .14 -"i - 0 2 o!.00

51 Lab 433 1. <1.014E-0: 95.00 <;.1??E-00 '75.00

6 Lab 433 1. <1.01iE-00 95.00 <!.167E-00 95.00

53 Iab 433 1. 6.103E-01 147.03 (3.147E-00 ?!.00

54 Iab 433 1. <1.014E-0: 95.00 <?.500E-01 ?!.00

M Lab 433 1. <1.011E-00 95 00 <4.054E-01 ?!.00

56 Lab 433 1. 0.031E-01 2:7.73 <?.5:0E-01 7,5,00
, ,

57 Lab 431 1. 0.831E-01 || 7.73 <4.054E-01 95.00

| 50 Lab 431 1. <1.014E-00 75.00 (9.500E-01 ?!.00

39 Iab 431 1. <1.014E-0:~ 75.00 (4. 05 W -0: ?!.00

50 Lab 431 1. 1 103E-01 14?.03 <4 05 4' .;; ?!. 0

61 Lab 615 Mez- h 1. <1.014E-0: ?5.00- <0.1170-00 25.10

00 Zab 617 Mezzardra 1. 0.831E-01 007.73. '4.05aE-;; ?!.':;
.

j 60 Iab 615 Mezzanine 1. f.1. 014 E - 0 0 75.00 3 455||-01 15;.01

44 Iab 617 Mezzaru.ne 1. < 1. 014 E -0:| 75.00 <4.054E-01 ?!.00

Z Lab 647 1. ':.331E-01 207.73 f.4 054E-01 e ! . T;
.

! 04 Lab 647 - .1 . <1.014E-02 75.00 (4.054E-;; 4!.;"

67. Lab 647 1. <1.014E-O': 0's.00 <4.054E-01 ?!.00
4

j 00 Iab 647 1. <1.01*E-00 ?5.00 '' 5 0 0 C - .1 'i.
~

. , - . . . ... ,, . .. lab 649 - . - - - ~ ~ ' . ."'
. - . -- . .. . ..-- .- ... ..
.

I 70 Iab 649 1. 2.331:~01 207.?3- O.! 0E-01 ' ! . P;

. .

.--. .g .-. ., . . . . . . ..-., .- .,. .. .. .. . . - . .... , . . , . ., , . . . .
- . - . . . . . . ... . . . .

..- . . - .. . .... .
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ATDONENT if . CWIAMIh%TICH SURVU RESULTS Page 5 of 6

OR033 ALPHA,'EiET A CouilTINO RESULT 3 FOR WIPE 3.'iMPLLO

ALPHA I:E T A
COUNT

3 AMPLE ID LEN9TH DPM,'10 0 30. CM . % ERROR OPM,'10 0 3 0. C M . '; ERROR
MIN 70% OL 95% OL

?! Iab 649 1. <1.014E-00 75.00 f. 4 . 0 5 4 C - 01 ?!.00
,

70 Iab 649 1. 0.017E-01 008.93 3.770E 00 4 0 . ''

73 Iab 651 1. <1.014E-00 95.00 (4.051E 01 ?!.00

7 4 Iab 651 1. 0.331E-01 007.73 0.150E-01 154.53

' Iab 651 1. 0.331E-01 007.73 r.l.447E 00 ? .00

74 Iab 651 1. 0.331E-01 007.73 < 3 .16 ;' E - 0 0 ?!.00

77 Iab 647 Mezzanine 1. <1.014E-00 95.00 (0.147E-00 75.00

70 Iab 647 Mezzanine 1. 6 103E-01 119.03 ': 4 . 0 5 t E - 01 ?:.00

77 Lab 645 Mezzanine 1. <i.014E-00 95.00 '.1.447E 00 75.00

00 Iab 645 Mezzanine 1. <1.014E-o: 95.00 (7.500E-01 75. '

AVERAGE 1.060E-01 6.371E-01

HIGH 6 103E-01 3.7707 00

LOW 1. 01 ", E - 0 0 3.14/E-00

|a,-..UiGe . u. .L
- .

e..e. vV fui ..tLwww;
e, - ,,n, . . . . . . . . -

..ME..sg...._..-{, - - ,- ,- ,,,, .. ,,,..,.,..,,., ...,. . ........- . ,. .N a wet
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& CENERAL AT0hflCK

O
January 30, 1989 '

... , ,,
696-1337 .i'-

S'r. Robert D. Thcras, Chief
Suclear Materials Safety Section
.'.S. Nuclear Regulator'f Commission
Region V
'450 Maria Lane, Suite 210.

Walnut Creek, CA 94596

Subject: Docket 70-734: StN-696; Request for Confirmtory Survey
(D:perimental Building - Stage 1)

Reference: K. E. Asmussen letter to Rob *rt D. Thcms, " Request for
Release of Selected Laborat"' :s to Unrestricted Use(Group 3)," dated December , 7988

Dear Mr. Thoras:

As you are aware, General Atomics (GA) has been involved in the
process of decontaminating and obtaining the release to unrestricteduse of certain portions of its facilities. Most recently, GA
completed the decontamination and final surveys of an additional
portion of its Experimental Building (Building 9) where certain TRIGA
fuel fabrication operations had been conducted until about 1975. This
area is located in the northwest corner of Building 9 and prior to
1975 was referred to as the " Hot Suite" area. Note, however, that not
all rooms referred to as being a part of the " Hot Suite" area were
involved with the use of radioactive material.

The portion of Building 9 referred to as the " Hot Suite" area is
occupied by GA's telecctmunications group. Since it is not feasible
to cove all of the teleccrmunication equipmnt and personnel frcan the
entire area at one time. GA is surveying and pursuing the release of
the area in three (3) stages.

.

Decontamination of the first stage, i.e., "f tage 1," area haa beenccepleted and the results of GA's final radiation and contamination
surveys are documented in the enclosed repcrt. The only observed
containment was uranium, with the lpaa enriccment ranging fregn about
three (3) to about ten (10) percent. This repc,rt is being provided to
assist you in planning for a confirmatory survey and in support of the
subsequent release of the subject facilities to unrestricted use.

-

GA has decontaminated equipmnt and facilities consistent with the
State of California's and U.S. Nuclear Regulatory Ccmnission's
guidelines for release of facilities and equipnent to unrestricted

The results of GA's final surveys (provided in the encloseduse.

report) deconstrate ccnpliance with these guidelines.

: ; /. ' * /..... ..-- .

* ~
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ast Decerber, GA subnitted a similar report and requested a
confi=ato:y survey be perfomeo on a group of several laboratories
referred to as " Group 3" in GA's Building 2 (referenced above).- ' It
was recogni:ed at the time that scheduling the confirmatory survey of
the " Group 3" laboratories should be coordinated with the survey of
the recently decontaminated portion of Building 9. Now that GA has
suhaitted the regaisite final survey reports, we look forward to the
confi=atory surveys being scheduled as soon>s possible.

While the activities and the materials used (i.e., enriched uranium)
in the " Hot Suite" area of Building 9 were licensed by the NRC, we are
subnitting the enclosed report to the State of -California Department
of Health Services and regaesting their release of the subject area.

GA has tenants who are anxious to occupy the subject -laboratories and
associated offices as soon as they are released. And, GA has
temorarily displaced teleccr:manications personnel"and equiprnent until
such time as the " Hot Suite" areas are - released. Therefore, it is
very important to CA to have the confirmatory surveys conducted
expeditiously.

'

:f you should have any questions regarding our request or the enclosed
report,-lease contact me at (619) 455-2823.

Very truly yours,

Y
.

Keith E. Asmussen,' Manager
Licensing, Safety and
Nuclear Ccrtpliance

KEA/mk
Enclosure

i I
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LIST OF ATUOM2TES

-

Attachment 1 Plan View of Site
Attac. tent 2: First Floor Dperi:nental Building showing the Previous

location of the " Hot suite" area
Attacb:mnt 3: Current Status of Fomar " Hot Suite" Area
At**-Wnt 4 : View Graph Sheving the fomar ' Hot Suita" Area (overlap

with Attachment 3)
At*mhnt 5: Decentadnation Stages for the ' Hot Suite" area
Attachment 6A: Table I Guidelines for Palease of Equignent and

Facilities to Unrestric*ad Use (!GtC)
Atsten 6B: Table I Gaidelines for Release %f Equipnant and

Facilities to Unrestricted Use (State of California)
Attachment 7t Initial Survey of Rocrus 39, 49A And 50
At*m h nt 8: Final Survey of Roams 39, 49A And 50
At*mtent 8A Initial and Final Surveys of the Halls of Rocrn 49A (3

pages)--

At*m h nt BB: Final Surveys of the Walls of Roarn 48
Attsc.W nt 8C: Final Surveys of the Halls of Rocru 50
Attac. tent 9: Initial Survey of Roam 48
Atatent los Final Survey of Roczu 48
Attachment 11: Final Survey of Rocru 47A and Hallway
Attachment 12: Initial and Final Survey of Rocxu 38
At ach.ent 13: Soil Sample 1ccations and Sol.1 Surface Radiation '.evels

"

Attac.hnt 14A: Radiation Measurements (microR/hr) at i neter a::d the
Surface

At*m tent 14B: Wipe Survey Icc3tions
Attachment 15: Soil Sa"ple Results
At**-Mt 16 Conta:uination Survey Results (3 pages)
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Until 19:11 1975, WGA Fuel Fabrication activities licensed by
|

,

} the USNRC wrs conducted in two locations in General P=lce'
D:parimental Building (Building 9). One location was in the east 1

'

; side f the for:ner " Pilot Plant" (high bay) area of the bdiding and
the other 1ccation was in the northwest corner of the bdiding. This
area in the northwest corner was then known as the " Hot Suite" area

., (See At*m-%t 2} . 3. IGA Fuel Fabrication activities were1

] transferred 1.n Jpril 1975 to a new facility at GA (i.e. Bn41 ding 22).

Decontamination of the " Hot Suite" area began in April and
continued until around July 1975. The area was decontaminated for
nonradioactive use but was not " officially" ruleased by E to
unrestricted use. Radioactive material was still being used in other
areas of the building.

General Atcre.ics (GA) has no plans for conducti.ng future
; p activities involving the use of radioactive materials in the

'
bgerimental Building. Accortii.ngly, over the last two years, GA has
been involved 1.n the process of decontaminating and obtaining the
release to unrestricted use of the Experimental Building (Building
9).

Begi.nning in 0:teber 1986, GA decontednated the Dpericantal
Building; eu:ept for the " Hot Suite" arsa. GA submitted a report
dated July 28, 1987 to the NRC and to the State of California
(Reference 1) requesting the release of this bdidig to unrestricted

This report included the formar " Pilot Plant" area where 'a .use.

portion of MGA Fuel Fabrication activities were conducted but did
not include the " Hot Suite" area which was occupied by GA's
telecermunication group at that tinw.

After confirmatory surveys waru canpleted and the building was
found to meet the release criteria, the State of California released
the building to unrestricted use (Ama:dment 687 of GA's Radioactive

|

.
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Materials License M145-80, Reference 2). The !GC also released the
b.tilding to unrestricted use on Octot;e. 1, 1988 (Raference 3) after
ccr:pletion of confirmatory surveys, with the exception of the small
area where "mGA ruel rabricadon activities had been located herein
called the "Het Suite" area. Please notet not all portions of the
area referred to here as the " Hot Suite" area involved the use of
radioactive materials.

As mantioned above, GA has no plans for conducting any future
a:tivities i::volving radioacdvs materials in ti.e " Hot suite" area of
the Experimental Buildi.ug and would like to release the area to

,

unrestricted use. However, since it was not feasible to nove the
telecermunications equipnant and activities all at the same time, GA
is surveying and pursuing the release of the " Hot Suite" area in
three (3) stages.

The total area of the "bt suite" area is conservatively -

2estimated at 4036 ft . Stage 1 (2880 ft ). includ.s Roczns 39, 48,
49A, 50, 47A, a hallway area east and south of recra 47A and the recrrs
which previously housed the for:nar " Clean Me. hine Shop" area (these

"est of Roczn 38, a hallway area east of rocru 38, and rocrus 34are:
2and 35). Stage 2 I587 ft ) includes recrns 40, 41, 42, 43 and 47.

2Stage 3 is rocru 49 (569 ft ),
,

In late 1989 and Januarf 1989, GA surveyed and decontaminated
! 2Stage 1 (2883 ft ) of the " Hot Suite" area for release to

unrestricted use. This report su::rnari::es the surveys ccatpleted for
Stage 1.

All the equipnent (primarily telemnmb-*tions equipasnt) frun
the Stage 1 area was transferred to a ter:perary locatien. The carpet
installed over the original concrete floor was rernoved in nest areas
and the concrete below it was surveyed for contamination. sczna areas
of the concrete floor were found to be slightly c.intaminated and two
floor drains were also found to have some slight contamination. The
only observed contaminant was uranium; U-235 enrichment varied f:un

I
2

N
.



about three (3) per::en to about ten (10) percent. The concrete was

'

deconta:tinated by scraping /scabbling the surface. About 256 ft of2
2

the 2880 ft floor area .$*ed deconta:tination; which represents
about 9% of the Stage 1 area. Three localized areas of the wall in

2
recrn 49A (a total of about 5 ft ) were also decontaminated.

In the process of renoving the drain line, concrete was rer:cved
in 1cr21i ed areas to the point of exposing the underlying soil. The
results of the analyses of the soil sa@les collected in these areas
shcr.ed only natural background radionuclide concentrations.

GA has decontaminated the Stage 1 areas consistent with the
State of California's and U. S. Nuclear Regulatorf Cannission's
7aidelines for Release of Facilities and Equi;nent to Unrestricted
Use, ne results of the final radiation and contamination surveys as
well as the soil sar:ple results are include:1 in this report to
demonstrate ccrpliance with the guidelines.

.

OV sr t erscar m cw

The lccation of the D:perinental B'41 ding (Building 9) with respect
to other facilities on the GA Site is shown in Atta::hment 1. A layout of
the Building showing the " Hot Suite" area is shown in Attachment 2. The

entire bailding, inclucting second floors and me:::anines is alnest 59,6489

ft'. Of this area, the forner " Hot Suite" occupies less than 4036 ft'.,

At* e % nt 3 shows the current status of the rooms which now occupy

the former " Hot Suite" area. Attach:mnt 4A shows the " Hot Suite" area as
it existed when TRIGA Fuel Fabrication activities ware conducted there.
Attach mnt 4 is a view graph of this drawing which can be overlaid on the
drawing showing the current status (At*eWat 3). A ccmparison of the
two drawings reveals that scue of the original walls of the " Hot Suite"
area were removed during the reconstnetion of the area and new walls were
installed. 2Because of these differences, the area (ft ) is conservatively
estinated to ensure that all previous " Hot Suite" areas are included in

| \ the final release sur.vys.GI
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Oe forrer " Hot Suite" area contained a " Hydride Rocen" (currently
Ro:rra 39 and 50), a " Hot Machine" shop (currently Rooms 49A, 49, 40, 47
and portions of 47A, 41, 42 and 43), a " Hot Furnace" or " Melt Rocan"
(currently Rocra 48), a " Change Rocrn" (currently a portion of recrn 47A and
a portion of the hallway east and south of rocan 47A) and a " Clean Wr-hbe
Shop" (most of recrn 38, a portion of the hallway east of recrn 38, and
rocrra 34 and 35).

2Se total area of the " Hot Suite" (4036 ft ) is being released in
three stages. Attachment 5 shows the various recras J.volved in each of
the three (3) decontamination stages.

Stage 1 (2880 ft ) includes Rocras 39, 48, 49A, 50, 47A, a hallway
east and south of rocen 47A, and the rooms which previously housed the
" Clean Machine shop" (most of rocan 38, the hallway east of recru 36 and

2rooms 34 and 35). Stage 2 (587 ft ) includes rocrns 40, 41, 42, 43 and 47.
2Stage 3 is recrn 49 (569 ft ).

2The apprcotimate area in ft for each roczn to be released to
unrestrict.ed use is provided below as well as the stage it is in. '

2Rocrn Accruximate area (ft )
Stam 1

RocIn 39 246
Roczn 48 528

Rocan 49A 456

| Rocrn 50 174

Roczn 47A 137

Hallway (east and south of recru 47A) 330

Forner " Clean Machf.no Shop" Area

Rocrn 38 182 !
i

Rocrn 34 286

Rocru 35 370

Hallway area east of rocan 38 171

Total Stage 1 2880

0
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Stace 2

Po2n 40
106

Pozn 41 81
Po2n 42 94 )

Room 43 94
Po2n 47

212
Mtal Stage 2 587

Stage 3

Rocrn 49 569
jMtal Stage 3 569

TIE (All Stages) 4036

Se surveys in tMs report are limited to the roczns identified as' Stage 1.

HIS"CRICE CVERVIDf OF pyr r"'SSDC AC""VI""IS

k The Hot Suite's existance began in 1958 primarily for the research,
developt, and manufacturing of TRIGA fuel elemnts in accordance with
NR (previously AEC) licenses SW.-69 and SNM-696. This work involved

pri"arily the use of 20% enriched uranium (U-235). A review of past Wrk

Authorizations revealed that it was also used for small test runs of
prototype and non-TR:GA reactor fuel using nestly depleted uranium. In
addition, a large batch of fuel was inoricate:1 for the Massachusetts
Institute of hehnology using " normal" uranium.

A new TRIGA Fuel Fabrication Facility was constructed at General
Atcruics, and in April 1975, transfer of usable equipnant f cen the " Hot
Suite" to the new building began. In May 1975, contaminated ccurponents
were rarxned frcru the Hot Suite and disposed of as contaminated waste and
facility decontanination efforts hagan. The bi4 Ming was decontaminated
to very low levels; less than 500 counts per minute alpha fixed
contanination (measurements were nede on a grid with a portable alpha
counter)-and less than 20 dpn/100 cm rartovable contamination (Reference
5).

'
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TNGET CRI"TRIA FOR LNRES'IRIC"ED FMSE

The following a; proved target cdteria have been taken fra Paference
4. Table 1 (Attachments 6A and 6B) is taken from UStGC's and State of
California's (respec:.ively) criteria for releasing facilities and
eq.ti; rent to unrestricted use. It has been incor; crated into our SIN-696

and State of California licenses. The limits in this table were used for
releasing concrete and other surfaces at the facility to unrestricted use.

RADIATIm uc.2u;r!m EctmHDe

"'he following radiation detection equipment was used for the various
surveys and analysis of soil samples.

1. Beta /ga rca counters

a. Mxtel -'BM 28 geiger counters nanufactured by %chnical Associates
were used to survey surfaces for beta /gsma contamination. The
instru.ents contain a pancake gelger mueller (G4) detec.or which

,
~

has a windcw thickness of less than 7 ng/cm ,' The instrtment has2

three ranges covering fran 0-50,000 counts per minute (cpu).
b. Mcdel 3 ratemeter with a nodel HP-210 tungsten shielded pancake;

G4 detector manufactured by I.ndlum Measurements, Inc. The

instr e t has three scales covering frcrn 0-400,000 cpn.

2. Alpha counters

| a. M: del 12 rate neters with tbdel 43-44 air proportional alpha
probes manufactured by Ludlum Haasurements Inc. were used to

survey equipnent and surfaces for alpha contanination. The
instr. ment has four ranges covedng frun 0-500,000 counts per
minute.

b. fedel 12 rate neters with dbdel 43-1 scintillation alpha prebes
manuf wtured by I.udlu:n Measurments In:. were used to survey
equipment and surfaces for alpha contamination. The instrment
has four ranges covering frau 0-500,000 counts per minute.

6
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| 3. Gama Detectors
I

a. Model 19 microR meters (containing a NaI scintillation detector)
j manufactured Ludlum Measurements Inc. were used to survey the

localized areas where soil was reached after the renoval of the

| drain line and for exposure rate measurunumts on the surface of
the concrete and at one meter above the surface.

b. Gama speal analysis on selected sanples of concrete :.nd soil,

} sanples were done using a high purity 7melum detector
' manufactured by Canberra Industries, Inc.

i

1 4. Wipe Analysis

j Wipe sanples collected throughout the facility after clean up
i operations were counted using two (2) Model 2404 low-level alpha

beta gama counting systems mr.nufactured by Canberra Industries,
Inc.

| All po: .aole inst: rnants are calibrated semiannually using a
n=inal 30 curie Cs-137 sou:re except the Ludlum Model 19 which is
calibrated by the manufacturer. The alpha / beta systems and the
ge=anit:n detector systens have been calibrated for the various types
of sa.ples. This calibration is checked on a daily or weekly basis
depending on usage.

I The final survey results have been converted fmn epn (counts per
2minute) for a particular detector to dpu/100cm by correcting the

counts per minute observed by appropriate detector rui? for
background, detector efficiency and geanstric factors associated with

. the instrumentation.
|

1. Background

A " standard" natural background was datam4=4 for each type of
detector and subtracted from the survey r * 4 v .

,

2. Efficiency
Portable beta /ganna (CH) and' alpha counters were calibrated to --

determine their efficiencies for uranium after analyses of sanples.

i
.I

t

i
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of cents:ninated cencrete fr=n various par :.s of the 64 Ming showed

uranium conta:rd. nation (the U-235 enrich ent varied frc: 3-10%).

In order to si::ulate the conditions on the concrete surfaces,
concrete blocks having an area of %dnately 25 cn x 25 cn
previously spiked with NBS traceable standard liquid solutions of
depleted uraniu:n, 20 percent and 93 percent enriched uraniu:n to
the average allowable release levels listed in Table 1. The )
average allowable level for an area ont, meter by one nuter or less

2is 5000 cpr/100 cn and the :naxima:n aJlowable level is 15,000 dpn

for an area less than 100 cn2 (Attachnents 6A and 6B). Surface |

1

measurernents of the blocks were obtained with the instrunents and I
lpercent efficiencies were obtained. Since the blocks were er '

depleted uraniu:n, 20% and 93% enrich:nents, an activity correlation
was used to esti: tate the limits for enrichments 3-10%. The
read.ngs were corrected for efficiency by nultiplying by the
appropriate correction factor.

2. Gectnetry Correc. ion

The values listed in Table 1 (Attachments 6A and GB) are in dpr/100
cn , therefore, a correction factor was applied to the values to
correct for the smaller area of the detector. The "JN-28 has a 5
cn dieneter detector which measures a 19.6 cn2 area. The W ng
is corrected by nultiplying by 5.1. The alpha detectors used for
the surveys "see", at any given ti:ne, an area of about 78.7 c:2,
which then requires a correction factor of 1.27.

INITIAL SURVEY MC DECNTAMINATICH t.numi

INITIAL SURVEY

An initial su:vey was conducted 1.n the area to determine if there
was any remsining contaminction. Radiation neasurments using a microR
neter showed only natural background levels. - A beta /gstina
conta:nination survey on the surface of the carpeted floors and

3
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exposed concrete areas was condacted (measurernants were made with Model

*:3S28 geiger countars). I.ow (beta /genrna) levels were detected (~350 #

| counts per .~inute (cpn) on same portions of the floor in roan 49A.
j Pcz.lons of the the roll-up door (in rocen 48) had the highest level of
1

contamination detec ed (up to 10,000 cpn beta-gema).

OEC3CA'CIAT:CN .NR*.s
.

All the equipnent (primarily telecomunications equipnant) fran the
stage 1 area wea transferred to a tanporary-location. The carpet,

'

" stalled over the original concrete floor was reeved in most of the.

rocra (i.e. those roams where there had been potential for conted. nation)
; and the concrete below it was surveyed for cont e h ation.
t

scme areas of the concrete floor were found to be slightly
etn sminated and ' m floor drains in recrea 49A and 50 were also found to
have some contamination, sa:ples of contar.tinated concrete frcm nhe flocr,

areas were collected and garna scanned.
,

"

"he only observe contchant was uranium (with 'f-235 enrichma.7t
t

varyi.ng fran about 3-10 percent). 2.e cencrete was decontaminated by
.

scraping /scabbling Ge surface and the floor drains and undezyround piping
,

fran the floor drains were renovec fran rooms 49A and 50.

2.e stage 1 " Hot suite" area has h v.n con 7ervatively estimated to be
2 2 2about 2880 ft . About 256 ft cf the 2880 ft required decontamination;

which represents about 9% of the stage 1 area.

The floor area deconte.inated in each roan'is provided in the table below:

Apprcncimate %wdmate ' Ictal Area
E Ei Roan _Armt (ft ) (ft ) Decontaminated

Stace 1 !

.iRoan 39 - 246 1
'

e

i Room 48 528 50
Roan 49A 456 200

t

9
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Roc:n 50 174 4 '

Roo:n 47A 137 1

Hallways (east and south of rocrn 47A) 330 0

Forner " Clean Machine Shop" Area
Rocru 38 162 2

Roczn 34 206 0

Rocrn 35 370 0 *

}{allway area east of rocru 38 171 0

'Ibtal Stage 1 2880 256

roc!4S 49A, 50 and 39

Se i t ial survey of rocrns 39, 49A and 50 was conducted after the rm eval
of equi;nent, carpet and carpet glue. The survirf is provide:1 in
Attactnent 7 and a description of cleanup activities is provided belcw.

Roa4 49A

About 50% of the concrete floor was scabbled after beta,'gan:ra
levels shcNed levels ranging f.v 200 to 2000 cyn. The floor
drain and drain pipe were renved after levels showed about 300 cpn on
the surface of the drain. About 2000 cpu were detected in the drain
pipe. Soil smples were also collerted in the exposed soil locations.

All of de original three walls of rocru 49A (up to two neters) were
surveyed after the rmoval of drywall panels which had been installed
over the walls during refurbish::ent in 1975. The initial and final '

surveys of the three walls are provided in Attachment 8A (3 pages).
De south wall did not exist during "llot Suite" operations. There were

| three small lo::ations of conta:nination neasuring about 300, 400 and 500
counts per minute (cpn) beta /gtema and located along the tottcru two
feet of the wall. These three small spots totaled an area of about 5
ft and were decontaninated to natural background levels. No other

| locations on the walls were found to be contaminated.
!

ROCM 50

M small spots on the floor were scabbled when levels showed about

le

.



2500 cp be:Ngama levels and about four (4) ft of the concrete ares
in the south end of the roctn were scabbled *at.en levels of about 500 cpn
were detected. The floor drain and the drain pipe were alao recoved
(the drain was reading about 500 cpt). Soil sa::ples were collerted in
the exposed areas. ?.o out of three ( 66%) of the original walls were
surveyed. The north wall was not in existance during " Hot Suite"
operations. No contamination was detected on any of the walls, nese
su:veys are provided in Attachment 8C.

P.ocTn 39

2
About a 1 ft area of the concrete surface was scabbled when beta /gn=a
levels showed about 400 cpn in sczne isolated spots along the concrete
floor. No other con *m d. nation was detected. A detailed survey of the
walls in e.is rocen were not ccr:pleted since r2Veys of the walls of
roarn 50 cdd not reveal any conted. nation. Both rocru 39 and roczn 50
had f =erly teen the "hWide room".

,

RCCM 47A and Hallway ares east and south of rea:n 4h

The north part of roc:n 47A had heen par *. Of the " Hot Machine Shop" during
V " Hot Suite" cperations. '"his recru and the hallway east and Acuth of the

recrn were fomerly the "CMnge Rocen" and had no record of contamination.
~he initial (and final) surveys were ccr:pleted on the concrete surface in
roan 47A and on the carpeted hallway areas east and south of the :ocen.

| The only contamination detected in this rurn wre two small localited
areas in the north part of rocru 47A which ::casured about 300 cpu
(beta /ga:ma) and represented less thAn a 1 ft2 area. The concrete in
e.ese two spots was scabbled un.il lev ns were at normal background
levels. It appears that the spots were di. m ly undern sta the previous

t " Hot luchhe Shop" wall. No other lccations in roczn 47A were found to be
; contaminated. The hallway east and tnuth of recru 47A was surveyed with

the carpeting in place since it was outside the previous "contednation
control" boundary (former "Chunge Rocrn" area) and the portion of roczn 47A
(concrete floor) which was also part of the " Change Rocrn" was surveyed and
no contamination was detected.

11O
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ROCM 48

"he hitial floor su:vey of the floors in rocrn 48 is provided in
Attachment 9. Conca1:ation was detected h the cracks along the concrete
floor and in thee other spats; measurments ranged frun about 250 to 2000
c;2n (beta /gartra). All of these locations were scabbled. Se roll-up door
to ro:rn 48 (which was located on the south side of the recrn) measured up
to 8000 c;rn (beta /gerna). Se roll-up door was rumsved on 8/10/88 and
disposed of as radioactive vaste. lest of the original walls (up to 2
meters) were also surveyed. D ese surveys are provided in Attachment 8B.
nere was no contamination detected on any of the walls.

"Old Machine Shoe" Area

Sis area is new nnst of roczn 38, the hallway area east of recrn 38, and
portions of rocr a 34 and 35. (See Attachments 3, 4, and 5). The " Clean
Macnine Shop" area had no record of contamination. A po: tion of the area

2(Recm 38 containing le2 ft ) was selected for a detailed su:vey. This
su:vey involve: rer:cving tse eqd;2nent and supplies, reevhg the carpe:
fr=n :ne concrete floor and surveying the concrete surface for alpha and
beta /garrna contarination. M small spots of containation were detectec

2(See Attac:: ment 12) . One spot (about i ft ) was locatad in the southwett

cc: er of the rocen (on the other side of recrn 49A) and measured about
210,000 cpn beta /ganms. The other spot (also about i ft ) was located in '

the west corner of the recru (on the other side of roczn 40) and measured
about 6.000 cpn beta /gstna. Both spots appear to be the result of a
spill (s) in roams 49A and/or 40 which housed the " Hot Machine Shop" and
not as a result of contamination of the " Clean 1:e Shop". This
portion of roczn 30 was not part of the "old Machhe Shop" during
operations (see Attv h =nts 3 and 4). No other centa 1 nation was
detec-M .

A cursory su:vey of the carpeted floor areas which previously
housed the " Clean Machine Shop" was also ccr:pleted. This included the
hallway area east of rocrn 38, and recrea 34 and 35. No contamination was
detected.

SOIL SIFSLUG

In the process of renoving the two floor drains and drain pipes from

12



C roces 49A and 50, concrete was rmoved in lccali:ed areas to the poht of

( egosing the underlying soil. Three soil sag les were collected,
| including a "czposite" soil sample. n e locations of these soil sarples

'

are shcun in Attachment 13. Se soil sa ples were analy:ed by gs:sna ray
spe roscopy using a high parity ger:anit:m detector systen in accordance
with written procatres. All garrea emitting radionuclides were identified
and their concentrations were deter:nined. The results of the analyses of
the soil samples colle:::ed (a these areas (At**-Wnt 15) showed only
natural background radionuclide concentrations.

Radiation reasurements on the surface of the soil were obtained using
a microR neter, The readings were at norral background levels (Attach,ent

| 13).

FINA1, RADIATION SURVE'IS

Tacle :. ( A:tacn ents 6A and 63) provide acceptable (approved) li-its |
fer fi.xed contamination levels. Final radiation surveys of the areas |

,C wnich were cleaned and/or scanoled were co:xtuc,.ed, ne reasurements cf
\ 2 2average centamination (in dpt,/100 cm ) were averaged over 1 M 37,,cr

2less, ne raxima conts:nination level (also in d;rn/100 cm ) applies to an
2area of not nere than 100 c:n . ne final surveys for Stage 1 are provided

in this reper as follows:

Attach. ent 8 : Final Survey of Rocres 39, 49A A!C 50

| Attachment SA: initial and Final Surveys of roczn 49A walls
Attach ent BB: Final Survey of roctu 48 valls
Attach ent 8C: Final Survey of roczn 50 walls
Attachment 10: Final Curvey of Rocan 48
Attachment 11: Final Survey of Rocrn 47A and Hallway
Attachment 12: Initial and Final Survey of Rocro 38

A microR,neter was also used to survey the rocrus and to measure
radiation levels. The final surveys show the measurements obtained on the
surface and at one reter above the surface. These levels were all within

13iV
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nocal background levels. The results of this survey are provided in
A::ac.W n: 14A.

Alpha counters were also used to su:vey the rocrns. Ve:y low (if any)
levels of alpha contamination were detected. The beta / gar:ina levels were

used to de:e=ine allevable release levels for the uranium conta:rhated
areas.

F2GL CCNrk.'NATICH SURVEYS

Table 1 (Attac.Wnts 6A and 6B) provides limits for acceptable
re evable turface containation levels. Wipes were collected on the
floors and c.e walls of the rcms. ':te wipe seple locations are shcwn in
A :acnments 14B for the floor locations and Attar.hments BA, 83, and 8 for

the wai'. loca.icts. The results are provided in Attac:: en: .'6j3pages;.
The conta:-1.atica levels in every location were ( 20 dpn/100 c ' area, a.~.:
we.''. below r.e Tarle ; li:-hs (Attachmen: 6A and 63) for renovable
c:ntrinstien,

cmPLIxtr wr"M 'NE TAME.T CRITERI.A

h ''' 'es and Eqaipaent

Concrete and ot'er surfaces of the building were cleaned to
levels below the 11:rits a Table 1. The final surveys provided in
this repor: deconstrate ccuplica.ce.

Direct Radiation

The direct radiation levels in all areas of the Stage 1 areas are
at or below no mal background levels.

14
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Stage 1 rces of the ferner m. GA ruel Fabrication " Hot Suite"
area fe=erly located in the nort.5est co:ner of the ExperLental
3;iMf.ng (Sullding 9) hrwe been decontednated to levels belcw the
spe:1 died 1Lidts and therefore neet the criteria for release to
u .restric:M use.
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ATTACEMENT 5: DECONTAMINATION STAGES FOR THE " HOT SUITE" AREA
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ATTAClitti:ttr 6A

T Altl.E I

ACs:EPTAlti E 588HF ArE CONT AHit4ATintf I.EVEl.S

fillCI.II6ESa AVEHAf;Ebci h al i beIH AIIHilft ggynygggy
__ _ _____ _ _ _ _ . . . .__ _ .__ _ _ _ _ _ _

__

ll- sea t U-235, U-238, and
ssucsated decay products 5,000 dem a/100 cm2 15,000 dem /100 cm2 1,000 dpm e/100 cm2

Transuranics}8,Ra-226}1,Ra-228,Th 2J0 Th-2 Pa-2
Ac 221, 1-125, 1-129 100 dem/109 cm2 300 dre/IDO cm2 20 dpm/100 cm2

Th- nJ t Th-232, Sr-90
ka-223. Ha-224, U-232, 1-126
1-131, 1-133 1000 dpm/100 cm2 3000 dpa/100 cm2 200 dpa/100 cm2

Det a 6arruna emitters (nuclides
willa decay snodes other than
alpisa emission or spontanooses
Iission) except Sr-90 and
olliers noted above. S000 dem By/100 cm2 15,000 dpia By/100 cm2 1000 dpm 5y/100 cm2

__ _ .. _ - _ _. __

duhere surface contamination by In>Ils al+1s.a und hela gasuaa-emit ting nuclides exists, the limits established forl
alplea . and beta gamma-emitting anselides sinneld apply independently.

I'As used in this table dpa (disisitegr.alions per mienste) necans the rate of emission by radioactive materlat as
deter mined by corrects,: g the coenits per minuale obsca ved ley an appropriate detector f or background, ef ficiency,
and Geometric factors associated wills t he ines t iumen t a t ions.

CHeasurements of average contasaisitasil slapsid not Ise average.1 over snore than 1 sluare meter. For objects of less
surface area, the average should lie derived f or each such object.

2dilse maximum contaministion level applies to aan area of not enore Llian 100 cm .

'The amount of removable radioact ive mat ee-ial per 100 cm2 ni surf ace area should be determined by wiping that
area with dry filter or sof t absorbent paper, applying moderate pressure, and assessing the amount of
radioactive material on the wipe with asi approp hele sustrument of known efficiency. When removable
contamination on objects of less surface area as determined, the pertinent levels should be reduced
proportionally and the entire surface should he wiped.

IThe average and a:aximum radiation levels associated wit h sierf ace contaminat.lon resulting from beta-gasuna
**mit t ers should snot exceed 0.2 inrad/hr at I cm and 8.0 smend/hr at I cm, respectively, measaared through not more
t ia.;in 7 railligrams per square cent imeter of total ub.;orber.

O O' O
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ATTACIH3fr 7: ItIITI AI. SIRIVEY OF 14 8 tG 3'J, 49A N#3 50 OF *IRIP Sill'IE NIFA*

; ,- -------Ini t 39 ------- - -- - --- - -- - - la s ti 50 - - - - - -- - - - -- - ------- m u t t 4 9A - - - - - - - - - - - - - -

is 300

/

20' 300 300 300 500

m
|

2500 300 300 300
e

.
O e

2500

i < train = 500
| g*'

d in=300
r . g 2000 crxn

| 500 . 1000 500 500 reading in1

' ( draiF (drain
f U.~-~._ '% ;-'pe removed)

$400 500 500 1000 1500 1500 2000 1000 500
,,

z 4 -. i

500 500 1500 2000 1000 500
/

--4----- 12 FEEP > <---- -7. 5 Ill*P - -- 21.5 FTEP y

y -- 41JTEP >

Itll'lIAL SURVEYS OF ROctis 39, 49A RJD 50 OF *lEJP SIII'IE" NEA UtH1EIED 9/29/88 *I11ROUGil 10/4/88.
USitG G100lRTIER ("Ilfi-28 892238) CAI.IllRA*IED 8/26/88.

IF71ES: 1. IEVEIS WERE MEASURED Ctf Gra1EIE FIHH IlEFTEE CIFR3It4I AFIER REMNAL OF CARPET MJD GIE.
2. FAcil IRIIT REPRESDTPS A *IllitFE FU FP llY 'lllitFE Fif JP NtFA (H IESS.
3. VAIJJES ARE 'IllE MAXIliti IETA/(WtiA DIRFI.*P READit#2; Iti ritt.

4
CIRCIED IAHIERS ARE filCMH/lREIR READit* ; Off!4 '".

API'ROXIMNIELY 205 SQtIARE FIEP lt!Uli1413) I&I3er %TH ti.
AIL Ull!FR ARFAS MEASIMFD Nu arr 100 C111.



j

i
i

KITN3ft2fr 8: FillAI. SIRtVICY 15 t 81 ~19, 49A N#150 W "IKyr SUI *IE" NIEA

; - - - - --- INX f4 - 3 9 ------------- - ----- fYY e4 -50 ---- - -- ; 7- -- - -- - - _ - Ig u s t - 4 9A--- --- -- ----- - _ ; -- -

0 0 0 0 0 0 0 638 638 638 0 P O 638
0 638 0 0 0 0 o| 2552 1914 1216 0 0 1276 3190

0 0 0 0 0 0 0 - 6 18 638 0 0 0 0 0
0 ,) 1276 1276 0 0 0 4466 51040 638 0 0 1276 638

;- ,-

./ 63s 638 0 638 638 0 00 638 0 0 0 0 8

0 2552 1914 3190 6300 5104 0',- 1276 2552 4466 2552 7018 3828 3190
-

.

. 0 0 0 0 0 0 0 638 638 0 0 0 1276 1276
638 638 1276 1914 0 638 0 4466 1914 3190 3828 200 3190/'

/ ,/ / ,* yj / .'/ -,

/ / O I 6380 0 0 0 / /
~,

638 1276 638 1914 0 0 3170 0 0 0 0 0 N _5742 3190
0 1276 3170 3190' 63P 1276 638 1276

0 638 0 0 0 0 638 0 0 0 0 0 0 0
5104 9570 1276- 638 1276 2552 10144 6380 240 240 .7018 0 0 8932

0 0 0 0 0 0 0 1276 638 638 0 0 0 0
638 638 3828 638 638 638 0 7018 7018 7018 6380 638 0 3190

4- 12 FIEP >G 7.5 g i< 21.5 FEEP y y

FIllAI, SURVEYS OF MXMS 39, 49A NO 50 "IK7P SUI 1E* AREA UPCIEIED 11/1/88,

(ISIIG Of COLNTER (11M-28 892238) CAL 1HRA*IH) 8/26/88.
IDLES: 1. IEVELS MIRE PEASIRED 0N GBR3&JIE FIfYR APID( CIEANItC/SCADBLING OF SERFME.

2. EACH (MIT REIVESFWIS A 111RFE HXFr HY 11MEE FYX7P AHEA (E IESS.
3. 10P VAIJE IS *I1E AVF3tNE IN-?IR/GM9M DIRECT HEADIIC IN IMM/100 Of

IN A 111 HEE FTX7P BY 11REE FYY7P AREA OR IESS.
4. D0rPILM VAIIE IS 11E tmXIttH IM-IM/GN9M Dil&I?r itFADIFC Ill IEM FOR AN AREA (100 Of .

HADIATION IIVEIS 75 Il&]) (81221HFNE (III MI(_luiR/IIR) NIE IN I(alARES.
APP 10XIt1NIEI.Y 205 F]*I

5.
OF (1881471E I&UliltF3) XWull.Ita;.6.>

7. EXIOSED SOII. IfA:NTI(flS !;18641 Ns / / ,/

:
!

[
. . - . . . . . _ _ _

_ . _ . _ _ _ _

. _ _

i _ - _ _ _ . . _...
-

_
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ATTICilMilff . A: lillTI AI. NII) I'ltlAI. St!itVEYS W INX!! 4'JA WAILS |

0 0 0 0 0 C 60 60 60 60 60 60

Oh 0 h)[ 0 0 20 7-
100R ti.'IM(S ~ - - DOOR

0 ,/ 0 0 0 0 0 6/> 60 400 60 25( L 200-
0 / 0 0 0 0 0 I '

. . . . _ _Alb.-- -- *

< 20 FEET -------) < - - - 21.5 FEET )

. FINAL SIIVEY & 'I1E NOIm; WML 1NITIN. SEfVEY & 11E EASP WML &
T Ho[H 49A IWYM 49A

trnES: tr7FES:
1. FINAL SURVEY OF '11E FOR11I HAIL WAS OmPIEIED I. INITIAL SURVEY OF TE EAST WAIL OF ROOF 49A WAS

Of I/19/89 USIfG HM-92238 CALIBRATED 8/26/88. COMPIETFD ON I/19/89 USING 'Iu4-92238 CALIBRATED
in 00tfrAMINATION WAS DEIEC'IED. 8/26/88.

1
2. 10P VAIIE IS 11E A BETA /C#NA DIRIUP 2. A DO FEEP SQUARED AREA WAS FUND 'ID IIAVE SOE

READIIE IN DPH/IOO IN A ONE METER BY 111REE CatfrAMINATICH (~400 CPM).
FOOP AREA OR IESS. 3. 11E COffrAMINATION WAS REMWED INPIL PEADINGS NERE

3. 11E BOPIOf VAllE IS 11E MAXIMH BEp/GMEA DIRECT AT BACKGROLR0 IEVELS.
READING IN DPH FOR All AREA (100 m . 4. VAIDES ARE PROVIEED IN COLNPS PIR HINUIE (BETA /

4. TE HlHBER IN TE CIRCIE IS TE tilPE SAMPIE GAf44A IEVEIS). TE VAIIE IPOVIDED IS 11E HIGEST
urATIQ1 (SEE ATPACIIMElfr 16 FUR REStilTS). IEVEL IEIECIED IN A TIREE E00P BY TIREE FOOP AREA.

9 O 9
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IWE 3 OF 3
.

A'ITNJEEfff 8A: ItilTIAL NID FIfiAL SINE 7S OF IEYN 49A Walls

.- ,
~

,,

c 60 60 60 60 60 a 0 0 0 0 0, ..
'

2 0 0 / 0 , 0 0

hDOOfl GIASS IEIERS DOOR GTASSf
90 J D / 300 60 60 0 0 - 0 - 0 ov'

'//A 0 0 0 - 0 0
'

, _ , -
_

.

(- - 21.5 FEET - - - - - - --5 ( - 't.1.5 FEEP :

INITIN. SEET & 11E WSP WMJ. FINM. SIERT (F MCP WML &
OFIsXN 49A isIN 49A

,

IDLES: IDIFS:
1. INITIAL SURVEY OF TE WEST WAIL WAS UNPIEIED 1. FINAL SIEET OF TE WEST WAIL OF ROCH 49A WAS

Q1 1/19/89 USIl0 'IIN-92238 CALIBRA'IED OCMPIEiED CN 1/23/89 USIlO 11H-92238 CALIBRNIED
8/26/88. 8/26/88.

2. ABOUP 1.5 FEEP SQUARED AREA OF WAIL HAS UNTMi- 2. 'IOP VAIJE IS TE A IEIA/GMfn DIRfrr
INATION (2 IOCATIQ1S) AND CIEANED. READIlE IN DEN /ICO IN A ONE WIER BY 711REE

3. TE VAIIE IS '11E IIIGEST READI!U IN A TIREE IIX7P AREA OR IISS.
F00P BY UIREE EIDP VAIIE. 3. TE D0 frith VAIDE IS TE WJIMM BETA /GNHA DIRECT

READItU IN DEN FOR AN AREA (100 042*
4. IAMER IN CIRCIJ: IS TE WIPE SAMPIE ILCATIQi

(SEE NITACINEITP 16 FIR RESULTS).

O O O
L. _ ___ _ _
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ATTACitMEllT till: FillAI. SilHVEYS OF HOOM 48 WALLS 'I

. / /

dhR
0 0 0 0 0 0 A 0 0 0 R91 L uP/ D 0 |g j/0 0 0 0 0 2 0 0 0 / //

. h - ' _ REM ED /~

/ ~

METEHS >

/ [/ /y NOT SURVEYED y 0 0 00 i

Y// _h 0
0 0 0 0 '

< - 2 0 FEET- - -- - - --- ) ( ' --- -2 0 FEET )
NORTil WALL SOUTIE WALL

0 0 0 0 0 0 0 0 0 0 / .

y'p
- i. -- _. , p .

g .;j
0 0 0 0 0 2 0 -0 0 / A t_ i_ -[i' S '

O/ 0

_h :0
DOOR METERS

| |' : : : / 9 :
'"(

_.
,

'

iq _ --26 FEET - -- 3 < 26 FEET ).
. . . - - - . . . - . . . , . .

,

e
. EAST WALL WEST WALL

IIOTES:
1. FINAL SURVEYS WERE COMPLETED USING TilM-28 5108113 CALIBRATED.10/ I

TOP VALUE IS THE' AVERAGE flETA/ GAMMA DIRECT READING IN DPf*/100 CM}1/88.2. IN A ONE METER BY THREE tFOOT AREA OR-LESS.
2 (

. .3. BOTTOM VALUE IS Tile MAXIMUM BETA / GAMMA DIRECT READING IN. DPH FOR AN AREA (100 CM . !'

4. NO CONTAMINATION WAS DETECTED ON ANY OF. Tile WALLS SURVEYED. t

5. THE -ROLL-UP DOOR ON Tile SOUTil . WALL llAS BEEN REMOVED AND NEW PLYWOOD INSTALLED. NO
MEASUREMENTS WERE MADE. ;

6. PART OF Tile 'NORTli AND WEST WALLS IIAVE BEEN COVERED OVER. : TilESE COVERINGS WERE NOT REMOVED [
'BECAUSE CONTAMINATION NOT WAS DETECTED IN ANY OF TIIE OTilER WALLS SURVEYED. !

7. BACKGROUND. BETA / GAMMA LEVEI.S WERE ~60 COUNTS PER MINUTE (CPM).. '

it . Tile VALUE IN Tile CIRCI.E IS Tile WIPE SAMPLE LOCATION (SEE ATTACilMENT.16 FOR RESULTS).

.
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ATTACllHENT BC: FitlAI. SilRVEYS OF ItOOM SO WAI.I.S

h ''0 0 0 0 0 0 0 to o
0 0 0 2 0 0 0 0 o e o

41 METEHS DOOH0 0 0 0 0 o o'j.0 0 0 0 0 0 0 o o
-

-

( 7.5 FEET ) ( -20 FEET )

. EAST WALL SOIJTII WALL

110TES:
1.

FINAL SURVEYS WERE COMPLETED USING TBM-28 8108113 CALIBRITED 10/}1/88.2. TOP VALUE IS Tile AVERAGE BETA / GAMMA DIRECT READING IN DPM/100 CM IN A ONE METER
BY TIIREE FOOT AREA OR LESS.

3. BO OM VALUE IS Tile MAXIMUM IlETA/ GAMMA DIRECT READING IN DPM FOR AN AREA (100
CM

4. NO CONTAMINATION WAS DETECTED ON ANY OF TIIE WALLS SURVEYED.
5. TIIE SOUTH WALL IS A "NEW" WALL. NO WALL EXISTED DURING *llOT SUITE" ACTIVITIES. .

6. Tile VALUE IN TIIE CIRCI.E IS Tile WIPE SAMPLE LOCATION (SEE ATTACllMENT 16 FOR
RESULTS).

O O O
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ATTACEMENT 9 INITIAL SORVEY OF ROOM 48

O
20 TEET e

"
|- * . .

300

3 O. ( N
,

i

i ' [
- A

l 50

40.

| y 50
_R

50, o
4

Y I
.a r_ _ N ^ J- -3

__ 300 300.

=
'

' N 300 4 0

N 1000 60d
| e,

,

tono 750 } O }00,

Roll-up door

(100 - 1a000 cpm; removed . roll-up d:Or)

NOTES:

1. The initial survey was completed 5/24/08 using TBM-28 (#92238),
calibrated 4/21/88.

.2. -Values are present in counts per minute (cpm) (beta / gamma activity)
3. Conte.mination was detected in cracks along the concrete floor.

Valut s ' ranged f rom 250 to 1000 cpm'except- for the roll-up door
which measured as high.- as 10,000 cpm. The roll-up door was removedand disposed of as-" hot waste.

~

4. Other areas on concrete floo'r read around 200 cpm.
** Unable to survey (electrical equipment for computers)-- to.be,

\ done with Stage 3.

I
.

-

- - -
-

- -
-

-

.m.m.mm-- - - . . . _ , _ - - - - - - - . -
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ATTACHMENT lot FINAL SURVET OF ROOM 48

::-61::::-----. 20 FEET..._........................ 3

|1250
1250 1250 1500 1250 1250 1250 1250 Small area along

1250 2500 2500 5000 1250 1250 the north wall to
be done with Stage :

2e |1250 1250 1250 1250 1250 1250 12501250 1250 1250 1250 1250 1250 1250
.

FT 1250 1250 1250 1250 1250 1250 12501250 1250 1250 1250 1250 1250 1250 N

A
|1250 1250 1250 1250 1250 1250 1250

v
1 1250 1250 1250 1250 1250 1250 1875
,

1250| 1250 1250 1250 1250 1250 16251250 1250 1250 1250 1250 1250 1625

!
Ij * 250 | 1250 1250 1250 1250 1250 1625 t

.

1250 i 1250 1250 1500 1250 1250 1625

|1250 1250 1250 1250 1875 1250 1250;
j 125,0 1250 1250 1250 1875 5000 1250;
i

1875 1250 1250 1250 1250 1250 1250 i
'

3750 1250 1250 1250 1250 5500 1250
!

i 1500 1500 1500 1500 1500 1500 1250' 1500 1500 3000 1500 1500 5000
1250' Concrete along the

'

k area where the r0- -uF''

door was located was
scabbled as we'i 15-

some areas cu: side..

F*NAL SURVEY OF ROLL UP DOOR AREA COMPLETED 8/18/88 USING TBM-28
..

(#2759) CALIBRATED 6/24/88.
2.

FINAL SURVEY OF THE REST OF THE ROOM COMPLETED ON 1/9/89 AND 1/12/B9
USING TBM-28 (#108113) CALIBRATED 10/31/88.3.
LEVELS WERE MEASURED ON CONCRETE FLOOR AFTER SCABBLING (WHEN NECESSARY).4

TOP VALUE IS THE AVERAGE BETA / GAMMA DIRECT READING IN DPM/100 CM' !N A
THREE FOOT BY THREE FOOT ARE/. OR LESS.5. BOTTOM VALUE,IS THE MAXIMUM BETA / GAMMA DIRECT READING IF DPM FOR ANARE A (100 CM".

6.
THE CONCRETE ALONG THE CRACKS IN THE FLOOR WAS SCABBLED TO LEVELS 3ELOWTHE TABLE 1 LIMITS.

- - _ _ _ _ _ - _ _ _ _ _ _ .
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ATTACHMENT 11: FINAL SURVEY OF ROOM 47A AND HALWAY EAST
AND SOUTH OF ROOM 47A

----------------------ROOM 47A.------
i ~0 0 0 0 0- 0 0 0 ^ - ----> |it
4 C 0 0 0 0 0"o0 0

FEET 0 0 0 0 0 0 ' O O
j 0 0 0 0 0 0 0; 0. 16.5
n FEET

HALLWAY
0 0 -0 0 0 0
0 0 ^ 0 0 0

12.5 0 0 0 0 0 0
FEET 0 0 0 0 0- 0

4 ~

0 0 YN O O
0 0 0 0- 0 0
O O O O O O;

| ! 0 0 0 0 0 0
v

v

NOTES:
e 1. FINAL SURVEY OF ROOM 47A AND HALLWAY AREAS COMPLITID ;/;3/99
/ USING T3M #108113, CALIBRATED 10/31/88.( 2. RIAD:NGS IN ROOM 47A WERE.TAKEN ON CONCRETE; RIAD:NGS :N

HALLWAY WI?2 TAKIN ON CARPET. THESE AREAS WERI PRIV:CUSLY THI
" CHANGE ROOM" DURING " HOT-SUITE" OPERATIONS.3.
IN TIAL SURVEY SHOWED TWO SPOTS IN ROOM.47 (NOTED AS *
READINGS ABOUT 300 COUNTS PER' MINUTE (CPM). THISI SPCTS NIRI
SCA3 BLED UNTIL READINGS WERE AT SACKGROUND LIVILS.4.
TOR VALUE IS THE AVERAGE BETA / GAMMA DIRECT READING IN :PM/*.00CM" N A THREE FOOT BY THREE FOOT ARIA OR-LISS.5.
3CTTOM VAL'JI IS THE MAXIMUM BETA / GAP _v.A D: RECT RIAO NG N OPM2
FOR AN ARIA GOO - CM

/

.

. .

. .

. .

_________.1 _ _ _ _ _ _ - - - -
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ATTAClifil:fri 12 : B illT] AI, AIID FillAI. Si1RVEY OF HOOF t 38

-__.4-----8 FEET-------->--------- - ---------------------4-----8 F E ET- - - - - - -) -^
100 100 100 0 0 0

0 0 0

23 100 100 100 t 0 0 0
0 0 0

/ N /
FT 100 100 100 0 0 0

h o o o

v 100 100 100 0 0 0
0 0 0

100 100 100 0 0 0
0 0 0

100 100 100 0 0 0
0 0 0

100 100 100 0 0 0-

0 0 0
10,000 cpm-

.

150 150 100 1250 1250 0
6,000 cpm j"''* - 1250 1250 0

INITIAL SURVEY OF ROOM 38 FINAL SURVEY OF ROOH 38

NOTES: NOTES:
1. Initial survey completed 1/12/89 1. Final survey completed 1/12/89

using TBM-28 #108113 calibrated 10/31/88 using TBM-28 #108113 calibrated 10/31/88 '

after carpet and glue were removed. 2. About 1 foot square of concrete against the
2. All values are in counts per minute (beta /gama). south wall and 1 foot square of concrete
3. Two areas against walls were contaminated. against the southwest wall was scabbled.

The area against the south walI read ~6000 cpm; 3. Each unit represents a three foot by three
the area against'the southwest wall read foot area or less.
~10,000 cpm. 4. Top value is the avergge beta / gamma direct

reading in DPM/100 cm in a three foot by
three foot area or less.

S. IloLLom value is the maximum beta / gamma
2direct reading in dpm for an area < cm .

O O
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ATTACHMENT 13: SOIL SAMPLE LOCATIONS AND RADIATION READINGS ON SOIL
,

/''NN ""^
; .31 <**
1

- | .s21 CS2d Er_tA
.
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\ | 4
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'

*
- ,
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.

.. . .

|/' i ,O 7., .
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.

asumur- .

I! \ % h 0 Sed Soil Locations'
: :.. -

Q .13 j S0il Samples "A" and "3" C011eO 35 10
' these locations =(See Attachmen: 14 f:

i. '; results)'3

) '

Composite. Sample "C" col'lecte at8'

* these locations (See Attachmen. 14
for results)

il Values from 17-25 are surface radiat.'n'
,

levels in microR/ hour (on the surface6

-of.the exposed soi]). All readings are
at natural background soil levels.

.

, _ - _ - . _ - _ _ , - - - - - -
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ATTACHMENT 14A: RADIATION MEASUREMENTS AT 1 METER AND SURFACE
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| ATTACHMENT 14A: RADIATION MEASUREMENTS
B

'

10 14
10 ,,

.
o AT 1 METER AND SURFACE (i

7 048 !,,,,_,,,

i, 10 $5 * Top measurement is microR/hr reading3

ji at 1 meter. Bottom meacurement is-.,

| ~~\,,,,! I microR/hr reading at the surface.
| | 10 10 11,

; 12 12 14 All measurements were made with the Ludlum''"''~'
model 19 microR meter (#33545, calibrated,

on 2/11/881.c

O
1,
'

i

n- . _ _ _ . i



s ATTACHMENT 14B: WIPE SURVEY LOCATIONS
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! ATTACHMENT 143: W:FE 5?.*?VEY ECCA!!ONS-

t.
,I ..,

J
'9 :3t ..

'
0 .'. 3

; All wipes taken on floor locations.
i, '21 20 )<

See attachment 16 for results.>
.

[ N< i[ See attachmen'ts 8A and 8B for wipe locations

.
i

'||' 23 ,, on the walls. Also includes BC.
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ATTACBMENT 16: GROSS ALPBA/ BETA COUNTING RESOLTS FOR WIPE SAMPLES

SAMPLE C00NT ALPHA TERROR BETA t ERROR
I.D. LENGTB DPM/100 95% CL -DPM/100 954 CL i

MIN- SQ. CM. SQ. CM.
....__....._____ ._____....____........______..........__________

1 RM 38 FLOOR 1 <9.386e-03 95.00 <4.054e-01 95.00

2 RM 38 FLOOR 1 <9.386e-03 95.00 <l.447e-00 95.00

3 RM 39 FLOOR 1 <9.386e-03 95.00 <l.447e-00 95.00

4 RM 39 FLOOR 1 < 9. 3 8 6 e-0 3 - 95.00 <9.520e-01 95.00

5 RM 39-FLOOR l- 2.897e-01 222.75 <3.167e-02 95.00

6 RM 39 FLOOR 1 <9.386e-03 95.00 <9.520e-01 95.00

7 RM 50 FLOOR 1 2.897e-01 222.75 <l.447e-00 95.00
{h
\- 8 RM 50 FLOOR 1 '6.189e-01 147.45 1.435e+00 108.95

'

9 RM 49A FLOOR 1 2.897e-01 222.75 <9.520e-01 95.00

10 RM 49A FLOOR- 1 2.897e-01 222.75 <1.447e-00- 95.00

11 FM-49A FLOOR 1 <9.386e-03 95.00 <9.520e-01 95.00

12 RM 49A FLOOR 1 2.897e-01 222.75 ' <9.520e-01 95.00

13 RM 49A FLOOR 1 2.897e-01- 222.75 <4.054e-01. 95.00

14 RM 49A FLOOR 1 <9.386e-03 95.00 <3.167e-02 95.00

15 RM 47A RALL 1 2.897e-01 222.75 <4.054e-01 95.00
AND FLOOR

~s 16 RM 47A RALL & 1 <9.386e C3 95.00 <9.520e-01 95.00
g FLOOR-

|
,

1

NCTE: THE ERRORS CO NOT INr.LUDE INHERENT EFFICIENCY
CALIE RATION UNCERTAINTIES.

.

- - , , n- m- , - ,-- - e or e em,, w * - ee ,
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ATTACBMENT 16: GROSS ALPBA/ BETA COUNTING RESOLTS FOR WIPE SAMPLES

SAMPLE COUNT ALPBA % ERROR BETA % ERROR
I.D. LENGTB DPM/100 95% CL DPM/100 95% CL

MIN SQ. CM. SQ. CM.
_________________________________________________________________

17 RM 47A EALL & 1 <9.386e-03 95.00 <4.054e-01 95.00
FLOOR

18 RM 48 Floc't 1 <9.386e-03 95.00 <3.167e-02 95.00

19 RM 48 FLOOR 1 <9.386e-03 95.00 <3.167e-02 95.00

20 RM 48 FLOOR 1 <9.386e-03 95.00 <4.054e-01 95.00

21 RM 48 FLCOR 1 (9.386e-03 95.00 <4.054e-01 95.00

22 RM 48 FLCOR 1 <9.386e-03 95.00 <9.520e-01 95.00

23 RM 48 FLCCR 1 2.897e-01 222.75 <9.520e-01 95.00

24 RM 48 WALLS 1 2.897e-01 222.75 <9.520e-01 95.00

25 RM 48 WALLS 1 <9.386e-03 95.00 <4.054e-01 95.00

26 RM 48 WALLS 1 <9.386e-03 95.00 <1.447e-00 95.00

27 RM 48 WALLS ; (9.386e-03 95.00 <4.054e-01 95.00

28 RM 48 WALLS ; <9.386e-03 95.00 <3.167e-02 95.00

29 RM 48 WALLS 1 <9.386e-03 95.00 <l.447e-00 95.00

30 RM 48 WALLS 1 <9.386e-03 95.00 <4.054e-01 95.00

31 RM 49A WALLS 1 2.897e-01 222.75 <4.054e-01 95.00

32 RM 49A WALLS 1 <9.386e-03 95.00 <9.520e-01 95.00

O.

i

NCTE: THE ERRCRS CC .NCT INCLUDE INHERENT EFFICIENCY
CALIERATION UNCERTAINTIES.
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ATTACBMENT 16: GROSS ALPHA / BETA: COUNTING RESOLTS FOR WIPE SAMPLES

SAMPLE _ . COUNT ALPHA % ERROR BETA % ERROR
I.D. LENGTH DPM/100 95% CL DPM/100 95% CL

MIN .SQ. CM. SQ. CM.
...... -___-........ ... ........... ... . ...._ ......_-.......

33 RM 49A WALLS 1 <9.386e-03- 95.00 <9.520e-01- 95.00

!

34-RM 49A WALLS 1 2.897e-01 222.75 -<3.167e-02 95.00
~

35 RM 49A WALLS 1 <9.386e-03 95.00 <3.167e-02 95.00

36 RM 49A WALLS 1 <9.386e-03 95.00' <4.054e-01 95.00

37 RM 49A WALLS 1 2.897e-01 222.75 <9.520e-01. 95.00

38 RM 49A WALLS 1 <9.386e-03 '95.00 <9.520e-01 95.00

39 RM 50 WALLS 1 1.277e+00 101.03 1.049e+00 136.30

40 RM 50 WALLS 1 <9.386e-03 95.00 1.821e 00 92.61
|

41 RM 50 WALLS 1 6.189e-01 147.45 1.110e+00 128,64

42 AVERAGI 1.521e-01 7.599e-01

4 3 - HIG H 1.277e-00 1.821e-00

44 LOW 9.386e-03 3.167e-02

NOTE: THE ERRORS DO NOT INCLUDE INHERENT EFFICIENCY
CALIBRATION UNCERTAINTIES.

|

|

.
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Draft Surmtry
2/27/09

Sunmary of the Decontamination of
IABS 307/309 for release to unrestricted use

Labs 307/309 are located in the Laboratory B section of General
Atomic's Building 2. These labs had drain lines connected to an
underground tank called the *Ir 307 tank". 'Ihis tank and surrounding
contaminated soil were recoved in 1984. The drain lino frce the tank
to Lab 307/309 was capped off when the tank was removed.

Curing the past few months, the drain line to the laboratory was
removed and decontamination efforts to release labs 307/309 to
unrestricted use began.

These efforts are beang conpleted in two parts. The
intheattachment)occupyanareaofapproximately1150ft} abs (shownPart I.

2consists of two rocns (roces 1 and 2) having an area of about 620 ft .
Part II (roegs 3 and 4) also consists of two rocas and has an area of
about 530 ft .

We have finished decontardnation of Pert I and would like a
confimatory survey ccr.pleted so we can refurbish the area.,

Atiitional infomation 18 provided below:
|

V The underground drain pipe was recoved in all of the Part I areas
shown in the attached drawing. % trench was fortred by the.ramval of
the pipe shown as the dotted areas in the drawing. Soil sanples
collected inside the rocas showed scme soil contamination below the
pipe (indications are that the pipe had rusted resulting in scme soil-
contamination). The predominant radionuclideo found in the soll were-,

; Cs-137, Co-60 and Sr-90. Forty-four drums (55 gallon) of soil were
removed frcm the trenches. Confirfratory soil sanples collected after
removal of the soil were analyzed. Concentration values for both
Cs-137 and Co-60 were found to be well below the criteria previously
approved by NRC. We are awaiting final soil sanple results for Sr-90
and are expecting the values to be ( 100 pC1/ gram. This is because
sa'ples collected before cleanup was ccupleted were analyzed to have (
300 pC1/ gram. Since the limit for Sr-90 is 1800 pC1/ gram (Option I
criteria limit for inhalation dose), we should meet the criteria. The
surface radiation levels are (10 microR/hr above background at one
meter.

2
Inrocm1(~350ft),theconcregefloorareaswhichwouldneed

tobesurveyp)aresoiltrenches).representabout318ft;therestofthg)floorarea(about 32 ft In roca 2 (~270 ft , the concrete
| was renoved ccupleted frca the floor surface so the entire area is

exposed to soil. The soll trenches in the room are shoan in the-
drawing.

t
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August 31, 1989
096-1443

'

Mr. R. F. Fish
U.S. Nuclear Regulatory Commission

,

Region V
14 50 Maria Lane, Suite 210
Walnut Creek, CA 94596

Subject: Docket No. 70-734: SNM-696; Request for
Confirmatory Survey (Experimental Building -
Stage 2)

References: 1) Asmussen, Keith E., letter No. 696-1337 to
Robert D. Thomas, " Request for Confirmatory
Survey (Experimental Building - Stage 1) ,"
dated January 30, 1989

2) Yuha's, Gre' gory P., letter to R. N.
N Rademacher, "NRC Inspection" (with ORAU
) Final Report ORAU 89/F-98 dated July 1,g

1989) dated August 18, 1989

Dear Mr. Fish:

As you are aware, General Atomics-(GA) has been involved in
the process of. decontaminating and obtaining the release to
unrestricted use-of certain of its facilities (i.e.,
facilities for.which GA has no plans for conducting future
activities involving the 'use of radioactive materials). In
late 1988, GA began surveying and decontaminating another
portion of its Experimental Building (a.k.a. the E-Building
or Building 9) where certain TRIGA fuel fabrication
operations had been conducted until about 1975. This-area'

is located in the northwest corner of Building 9, and prior
to 1975 was referred to as the " Hot Suite" area. Note,
however, that not all rooms referred to_as being a part of
the " Hot Suite" area were involved with the use of
radioactive material.

The " Hot Suite" area of Building 9 is occupied by equipment
and personnel. Since it is not feasible to move all
equipment and/or personnel from the-entire area at one
time, GA is proceeding to survey, decontaminate and seek
release of the area in three (3) stages.

{/%
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In January 1989, GA completed its efforts on Stage 1. At
that time, GA's final survey results were documented in a
report and submitted to the NRC (Ref. 1) and the State of
California along with a request for a confirmatory survey.
The Oak Ridge Associated Universities Radiological Site
Assessment Team, under contract to the NRC, conducted a
confirmatory survey of the Stage 1 area March 14-23, 1989,
and concluded that the area did indeed meet the criteria
for release to unrestricted use (Ref. 2).
Decontamination of the second stage, i.e., " Stage 2" area,
has now been completed. The results of GA's final
radiation and contamination surveys are documented in the
enclosed report titled, " Decontamination of the " Hot Suite" Area of the
TRIGA Fuel Fabrication Facility Formerly Located in Building 9for Release to
Unrestricted Use Stace 2." This report is being provided to
assist you in planning for a confirmatory survey and in
support of the subsequent release of the subject facilities
to unrestricted use The only observed containment was

2nuranium, with the U enrichment ranging from about 3% to
2about 10%. The total area included in Stage 2 is 587 ft,

GA has decontaminated the Stage 2 area consistent with the
State of California's and U.S. Nuclear Regulatory
Commission's guidelines for release of facilities and
equipment to unrestricted use. The results of the final
radiation and contamination surveys included in this report
demonstrate compliance with the guidelines.

Please note that GA has temporarily displaced personnel and
equipment until such time as the " Hot Suite" areas are

, confirmed to meet the criteria for release to unrestricted
l use. Therefore, it is very important to GA to have the

confirmatory surveys conducted expeditiously.

While the activities and the materials used (e.g., enriched
uranium) in the " Hot Suite" area of Building 9 were,

licensed by the NRC, we are submitting a copy of the
enclosed report to the State of California Department of
Health Services and requesting their release of the subject
aisa.

Additionally, GA is currently completing a report
documenting the decontamination and final surveys of a
group of laboratories located in its Building 2 (a.k.a. the
L-Building). This group of laboratories consists of 11
laboratories, 3 of which have mezzanines. The total area

9
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involved in this group of . laboratories is 3,638 f t'. -_ The
report documenting GA's final surveys of these laboratories

.

will be sent to you the week of September.11, 1989.' l

GA has tenants who are anxious to occupy the above
mentioned laboratories as soon as permissible. It is
therefore of the utmost importance to GA to obtain a
- confirmatory survey of these laboratories just as soon as-
possible.

,

If you should have any questions regarding our request or
the enclosed report,-please contact me at (619) 455-2823.
As in the past, your assistance in responding to our
request is very much appreciated.

Very truly.yours,

Y Y. h4==w -.

Keith E._Asmussen, Manager
Licensing, Safety and .

Nucl' ear Compliance

KEA/mk
Enclosure
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* HOT SUITE" AREA 0F THE TRIGA FUEL FABRICATION FACILITY FORMERLY
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D
INTRODUCTION

Until April 1975, TRIGA Fuel Fabrication activities licensed by<the
USNRC were conducted in two locations in General Atomics' Experimental
Building (Building 9). One location was'in the east side of the former
" Pilot Plant" (high_ bay) area of the building and the other location was
in the northwest corner of the building. This area in the northwest

corner was then known as the " Hot Suite" area (See Attachment 2). TRIGA

Fuel Fabrication activities were transferred in April 1975 to a new
facility at GA (i.e. Building 22).

Decontamination of the " Hot Suite" area began in April and continued
until around July 1975. The area was decontaminated for nonradioactive
use but was not " officially" released by-NRC to unrestricted use.
Radioactive material was still being used in other areas of the building.

General Atomics (GA) has no plans for conducting. future activities
involving the use of radioactive materials in the Experimental Building.
Accordingly, over the last two years, GA has been involved in~the process
of decontaminating and obtaining the release to unrestricted use of the

1

Experimental Building (Building 9).

Beginning in October 1986, GA decontaminated the Expetimental
Buildings except for the " Hot Suite" area. GA submitted'a report dated
July 28, 1987 to the NRC and to the State of California (Reference 1)

~

requesting the release of this building to unrestricted use. This' report

included the'former " Pilot Plant" area where a portion of TRIGA Fuel

Fabrication activities were conducted but did not include.the " Hot Suite"
area which was occupied by GA's_ telecommunication group-at that time.

After confirmatory surveys were completed and the building was found
-to meet the release criteria, the State of California relenced the
building to unrestricted use (Amendment #87 of GA's Radioactive Materials
License #0145-80, Reference 2). - The NRC also released the

O

9
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building to unrestricted use on October 1, 1988 (Reference 3) after
completion of confirmatory surveys, with the exception of the small " Hot
Suite" area where certain TRIGA fuel Fabrication activities had been
located. Please note ny all portions of the area referred co here as
the " Hot Suite" area involved the use of radioactive materials.

,

As mentioned above, GA has no plans for conducting any future
activities involving radioactive materials in the "Het Suite" area of the
Experimental Building (or any other portion of the building) and would
like to release the area to unrestricted use. However, since it was not

feasible to move the telecommunications equipment and activities all at
the same time, GA is surveying and pursuing the release of the " Hot
Suite" area in three (3) stages.

The total area of the " Hot Suite" crea is conservatively estimated

at 4036 fg2 Stage 1 (2880 ft2) includes Rooms 39, 48, 49A, 50, 47A, a
hallway area east and south of room 47A cnd the rooms which previously
housed the former " Clean Machine Shop" area (these are most of Room 38,

a hallway area east of room 38, and rooms 34 and 35). Stage 2 (587 ft2)
includes rooms 40, 41, 42, 43 and 47. Stage 3 is roon 49 (569 ft2),

In late 1988 and January 1989, GA surveyed and decontaminated Stage

1 (2880 ft2) of the " Hot Suite" area for releasa co unrestricted use and
documented their results in a report dated January 27, 1989 and submitted
to the NRC and State of California (References 4 and 5, respectively).
Under a contract with NRC, Oak Ridge Associated Universities (ORAU)
conducted a confirmatory survey of the Stage 1 area on March 14-23, 1989
(in conjunction aith the " Group 3" laboratories of Building 2). The

results of the confirmatory survey demonstrated that the Stage 1 area did
indeed meet the approved criteria for release to unrestricted use. These

reaults were documented in a report issued July 1989 (Reference 6).

In 1989, GA surveyed and decontaminated Stage 2 of the " Hot Suite"
area for release to unrestricted use. This report surmnarizes the surveys

completed for Stage 2.

O
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The equipment (primarily telecommunications equipment) from the
Stage 2 area was transferred to the Stage 1 area. The carpet-installed !

over the original concrete floor in the Stag. 2 areas vas removed and the

concrete below it was been surveyed for contamination. Some. areas u; the

concrete floor were found to be slightly contaminated (up to 1200 counts ,

!

primarily along the cracks on the concrete floor in each ofper minute s

the rooms). The only observed contaminant was uranium; U-235 enrichment

varied item about three (3) percent to about ten (10) percent as

determined by gamma scans of samples f rom the Stage .1 area. About nine
(9) ft2 of the 587 ft2 floor area required decontamination which
represents about 2% of the Stage 2 area. The concrete was decontaminated

by scraping /scabbling the surface. One small area on the west wall

(adjacent to the floor) was found to be slightly contaminated (about 1000
counts per minute) and was subsequently cleaned. No contamination was
detected on the any of the other walls.

GA has decontaminated the Stage 2 areas consistent with the State,

of California's and U. S. 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 rev ,rt
to demonstrate compliance with the guidelines.

SITE DESCRIPTION

The location of the Experir stal Building (Building 9) with respect
to other facilities on the GA Site is shown in Attachment 1. A. layout of

the Building showing the " Hot Suite" area is shown in Attachment 2. The
*

entire builoing, including second floors and mezzanines is almost 59,648
ft2 Of this area, the former " Hot Suite" occupies less than 4,036 f t2,

.

*

Attachment 3 shows the current configuration of the rooms which nowq
occupy-the former " Hot Suite" area. Attachment 4A shows the " Hot Suite"

area as it existed when TRIGA Fuel Fabrication activities were conducted
there. Attachment 4 is a view graph of this drawing which can be overlaid

,/
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on the drawing showing the current configuration (Attachment 3). t.

comparison of the two drawings reveals that some of the original walls of
the " Hot Suite" area were removed during the reconstruction of the area

and new walls were installed. Because of these differences, the area

(ftE) is conservatively estimated to ensure that all previous " Hot Suite"
areas are included in the final release surveys.

The former "flot Suite" area contained a " Hydride Room" (currently
Roote 39 and 50), a "tlot Machine" shop (currently Roems 49A, 49, 40, 47
and portions of 47A, 41, 42 and 43), a " Hot Turnace" or " Melt Room"
(currently Room 48), a " Change Room" (currently a portion of room 47A and
a portion of the hallway east and south of room 47A) and a " Clean Machine
Shop" (most of room 38, a portion of the hallway east of room 38, and

rooms 34 and 35).

The total area of the " Hot Suite" (4,036 ft2) 2,.being released in
tiree stages. Attachment 5'shows the various rooms involved in each of

the three (3) decontamination stages.

Stage 1 (2,880 ft2) includes Rooma 39, 48, 49A, 50, 47A, a hallway
east and south of room 47A, and the rooms which previously housed the
" Clean Machine shop" (most of room 38, the hallway east 'f room 38 and;

i rooms 34 and 35). Stage 1 has been re1 eased to unrestricted use. Stage 2
(587 ft2) includes rooms 40, 41, 42, 43 and 47. Stage 3 is room 49 (569
ft2),

Note: GA has recently changed the room numbers in the Stage 2 aren.
Rooms 40, 41, 42, 43 and 47 are now referred to as rooms 40 and 41 since

there are no walls between the other rooms. However, to be consistent

with the previous reports (Referencet and 5), the "old" rooms numbersn

are used in this report. New room numbers are provided to preclude any
confus!on in the future.

O
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( The approximate area in it2 for ecch room to be released to
unrestricted use is provided below as well as the " stage" it is in.

Room Aporeximate area ift2)
Stage 1

Room 39 246

Room 48 528

Room 49A 456

Room 50 1*44

Room 47A 137

Hallway (east and south of room 47A) 330

Former " Clean Machine Shop" Area

Room 38 182

Room 34 286

Room 35 370
*

Hallway ares east of room 38 171
*

~ tal Stage 1 2,880n

St. ;

Room 40 106

Room 41 81

Room 42 94

Room 43 94
|

| Room 47 212

Total Stage 2 587

Stage 3

Room 49 569

Total Stage 3 569

TOT /.L gall Stages) 4,036

The surveys in this report are limited to the rooms identified as Stage 2.

() 5
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HISTORICAL OVERVIEW 0{ PROCESSING ACTIVITIES

The Hot Suite's existence began in 1758 primarily for the research,
development, and martifacturing of TRICA fuel elements in accordance with
NRC (previously AEC) licenses SNM-69 and SNM-696. This work involved

primarily the use of 20% enriched uranium (U-235). A review of past Work
Authorizations revealed *. hat it was also used for small test runs of
prototype and non-TRICA reactor fuel using mostly depleted uranium. In

addition, a large batch of fuel was fabricated for the Massachusetts
Institute of Technology using " normal" uranium.

A new TRIGA Tuel Fabrication Facility was subsequently constructed at

General Atomics, and in April 1975, transfer of usable equipment from the
" Hot Suite" to the new building began. In May 1975, contaminated

components were removed from the Hot Suite and disposed of as contaminated
,

waste and facility decontamination efforts began. .The building was then

decontaminated to very low levels; less than 500 counts per minute alpha

fixed contamination (measurements were made on a grid with a portable
alpha counter) and less than 20 dpm/100 cm2 removable contamination

(Reference 8).
TARCET CRITERIA TOR UNRESTRICTED RELEASE

The following approved target criteria have been taken from Reference
7. Table 1 (Attachments 6A and 6B) is taken from USNRC's and State of
California's (resp 6ctively) criteria for releasing facilities and

equipment to unrestricted use. It has been incorporated into our SNM-696
and Stat e of Califorr.ia licenses. The limits in this table were used for
releasing concrete and other surfaces at the facility to unrestricted use.

RADIATION DETECTION EQUIPMENT

The following radiation detection equipment was used for the various
surveys.

6
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U 1. Beta / gamma counters

a. Model TBM 28 and Model TBM 15 geiger counters manufactured by

Technical Associates were used to survey surfaces for beta / gamma
contamination. The instruments contain a pancake geiger mueller
(CM) detector which has a window thickness of less than 7 mg/cm2,

The instrument has three ranges covering from 0-50,000 counts per
minute (epm).

2. Alpha counters

a. Model 12 rate meters with Model 43-44 air proportional alpha
probes manufactured by Ludlum Measurements Inc. were used to

survey equipment and surfaces for alpha contamination. The

instrument has four ranges covering from 0-500,000 counts per
minute,

b. Model 12 rate meters with Model 43-1 scintillation alpha probes
manufactured by Ludlum Measurements Inc. were used to survey

(^ equipment and surfaces for alpha contamination. The instrument
k has four ranges covering from 0-500,000 counts per minute.

3. Gamma Detectors

a. Model 19 microR meters (containing a NaI scintillation detector)
manufactured Ludium Measurements Inc. were used to survey the
rooms.

b. Camma spectral analysis on selected samples of concrete and soil
samples from the Stage 1 areas were done using a high purity
germanium detector manufactured by Canberra Industries, Inc.

4 Wipe Analysis

Wipe samples collected throughout che Stage 2 rooms after clean

up operations were counted using a Model 2404 low-lev.1 alpha-

beta gamma counting system manufactured iy Canberra Industries,
Inc.
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All portable instruments are calibrated semiannually using a
nominal 30 curie Cs-137 source except the Ludlus Model 19 which is
calibrated by the manufacturer. The alpha / beta system has been
calibrated for the various types of samples. This calibration is

checked on a daily or weekly basis depending on usage.

The final surve! results have been convested from epm (counts per
minute) for a parti:ular detector to dpm/100cm2 by correcting the |

counts per minute observed by appropriate detector readings for
background, detector efficiency and geometric factors associated with
the instrumentation.

1. Background

A " standard" natural background was determined for uach type of
detector and subtracted from the survey res. dings.

2. Efficiency

Portable beta / gamma (GM) and alpha counters were calibrated to
determine their efficiencias for uranium after analyses of samples
of contaminated concrete from the Stage 1 areas showed uranium

contamination (the U-235 enrichment varied from 3-10%).

In order to simulate the conditions on the concrete surfaces,

concrete blocks having an area of approximately 25 cm x 25 cm
previously spiked with NBS traceable standard liquid solutions of
depleted uranium and 93 percent enriched uranium to the average
allowable release levels listed in Table 1. The average allowable
level for an area one meter by one meter or less is 5000 dpm/100
cm2 and the maximum allowable level is 15,000 dpm for an area less

than 100 cm2 (Attachments 6A and 6B). Surface mersurements of the
blocks were obtained with the instruments to determine the average
allowable epm. Since the blocks were for depleted uranium and 93*
enrichments, and the enrichment varied from 3-10%, the strictest

limits of these two (the 93% enrichment standard) was used for

|
deteraining the allowable limits. Percent efficiencies

,

8

.



!

I.

,

were obtained to convert the readings in counts per minute (cpm)

to disintegrations per minute (dpm).
.

3. Geometry Correction
The values listed in Table 1 (Attachments 6A and 65) are in dpm/100
cm2, therefore, a correction f actor was applied to the values to
correct for the smaller area of the detector. The TEM-28 and

'

TBM-15's have 5 cm diameter detectors which measures a 19.6 cm2
area. The reading is corrected by multiplying by 5.1. The alpha

detectors used for the surveys "see", at any given time, sn area of

about 78.7 cm2, which then requires a correction factor of 1.27.

INITIAL SURVEY AND DECONTAMINATION ETTORTS

All the equipment (primarily telecommunications equipment) from
the Stage 2 area was transferred to a temporary location. The carpet

k 'installed over the original concrete floor was removed.s

An initial survey (Attachment 7) was conducted in the area to

determine if t <re was any detectable contamination. Radiation
measurements using a geiger counter showed contamination primarily
along the cracks on the concrete and along the northwest side of the
'loor of room 40. A beta / gamma contamination survey on the surface of

the concrete floor was conducted (measurements were made with Model
TBM-28 and Model TBM-15 geiger counters). Low ~ beta / gamma levels were

' detected i.e. up to 1200 counts per minute (epm) on several small floor
areas in the Stage 2 rooms.

The walls (north, south and west) were surveyed up to two (2)
meters abeve tne floor (the east wall is a new wall and was not part of'
the " Hot Suite" area). A small localized area along the west wall of
room 40 (adjacent to the floor) was contaminated (~1000 cpm
beta / gamma). No other contamination was detacted on the walls.

$
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The Stage 2 " Hot Suite" area has been conservatively estimated to
be about $87 ft2 About nine (9) ft2 of the $87 ft2 required
decontaminations which represents ( 2 % of the Stage 2 area. The floor
area decontaminated in each room is provided in the table below:

Approximate Approximate Total Area

iftE DecentaminatedRoom Area (ft2) l

Stage 2

Room 40 106 ~2.0

Room 41 81 *$.3
Room 42 94 0

Room 43 94 ~0.1

Room 47 212 ~1.3

Total Stage 2 587 ~8.7

FINA1. RADIATION SURVEYS

Table 1 (Attachments 6A and 68) provides acceptable (approved)
limits for fixed contamination levels. Final radiation surveys of the Stage
1 rooms which were cleaned and/or scabbled were conducted. The measurements
of average contamination (in dpm/100 cm2) uere averaged over 1 M2 area or
less. The maximum contamination level (also in dpm/100 cm2) applies to an

2area of not more than 100 cm . The final floor survey is provided in
Attachment 8. The final wall surveys are provided in Attachment 9.

/. microR meter was also used to survey the rooms and to measure
radiation levels. The final surveys show the measurements obtained on

the surface at several locations. These levels were all within
normal background levels. The results of this survey are provided in
Attachment 10.

Alpha counters were also used to survey the rooms. Very low
i.e. < 60 cpm (if any) levels of alpha contamination were detected. The
beta / gamma levels were used to determine allowable release levels for the

uranium contaminated areas.

10
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! TINAL CONTAMINATION SURVEYS

i
Il

l Table 1 (Attachments 6A and 68) provides limits'for acceptable
;

i removable surface contamination levels. Wipes were collected on the

; floors of the rooms. The wipe sample locations are shown in Attachments ]

| 9 and 10 (floor and wall, respectively). The results are provided in ;

Attac. ament 11. The contamination levels in every location were < 20

dpm/100 cm2 area, and well below the Table 1 limits . (Attachmer.t 6A and
,

68) for removable contamination.

#
<

compt.IANCE WITH THE TARGET CRITERIA ]
'

i

i i

Facilities d Equipment

) Concrete and other. surfaces of the Stage 2 rooms were cleaned to

1evels below the limits in Table 1. The final surveys provided in<

this report demonstrate compliance..-

Direct Radiation

The direct radiation levels in all areas of the Stage 2 areas are
-

-

at or below normal background levels.

i CONCLUSION

Stage 2 rooms of the former TRIGA Tuel Fabrication " Hot Suite"
area formerly located in the northwest c'erner of the Experimental

*

Building-(Building 9) have been decontaminated to- levels below the
' specified. limits and therefore meet the criteria for release to

unrestricted use.

,

*
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ATTACliMENT 4A: FORMER "IlOT SUITE" AREA OF BUILDING 9
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ATTACHMENT 5: DECONTAMINATION STAGES FOR THE " HOT SUITE" AREA
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ATTACilldEffr 6A

TABLE 1

ACCEPTABLE SURFACE COWTAMINATION LEVELS

NUCL1DESa AVERACED C' I ftAXIMUMbdf REMOVABLED*I

U-nat, U-235. U-238, and
assocrated decay products 5.000 dqm a/100 cm2 15.000 dpa e/100 cm2 1.000 dpm a/100 cm2

Transuranics Ra-226 Ra-228
Th-230. Th-2E8 Pa-231
Ac-227, 1-125,-1-129 100 dpa/100 cm2 300 dps/100 cm2 20 dre/100 cm2
Th-nat. Th-232. Sr-90
Ra-223. Ra-224. U-232, 1-126

, 1-131, 1-133 1000 dpm/100 cm2 3000 dpm/100 cm2 200 dpm/100 cm2
*

Beta- anuna emi.tters (nue11 des
'~

.

with ecay modes other than
alpha emission or spontaneous

'fission) except Sr-90 and
others noted above. 5000 dpm By/100 cm2 15.000 dpm Sy/100 cm2 1000 dre Sy/100 cm2

a here surf ace contamination by both alpha- and ' beta-gamers-emitting nuclides exists, the limits established forw
alpha- and beta-genuma-emitting nuclides should apply independently.

bAs used in this table, dpa (disintegrations per minute) means the rate of emission by radioactive materlat as
determined by correcting the counts per minute observed by an appropriate detector for background, ef ficiency,
and geometri,c f actors associated with the instrumentation.

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

dThe maxismsm contamination level applies to an area of not more then 100 cm ,2

'The amount of removable radioactive material per 100 cm2 of surf ace area should be deter 1nined by wiping that
area with dry f11ter or soft absorbent paper, applying moderate pressure, and assessing the amount of
radioactive material on the wipe with an appropriate instnsment of known ef ficiency. When removable
contamination on objects of less surface area is determined, the pertinent levels should be reduced
proportionally and the entire surface should be wiped.

I The average and maxisma radiation levels associated with surf ace contamination resulting f rom beta. gamma
emitters should not exceed 0.2 mrad /hr at I cm and 1.0 mrad /hr at I cm respectively, measured through not inore
than 7 milligrams per square centiseeter of total absorber.
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ATTACHMENT 6B
g|

ACEREG SUiB1 CCGnl%TICH TE.5yy
.

Id.l A6ACN, dM}IUf, EODME[
(d;m/10,0 cm*) (dpm/100 cm') (dp /100 c-*'

.) U-nat, U-235, U-228, and 5,000 15,000 1,000
associated decay products

0 Transuranics. RA- 2 2 6 , Ra - 2 2 0 , 100 300 20
Th-200, "h-200, Pa-231

Ac-227 I-:ge, -170

<1 Th-nat, Th-222, Sr-90 1,000 3,000 000
Ra - 2 : 3 . P.4 - 2 :4, U-2 2,
2-1:6, 1-131, I-133

il Osta-gan 4 emitters (nuclides 5.000 15,000 1,000

with decay modes other than
alpha emission er spentaneous
fission) except Sr-90 and
others noted thove.

4) H-3, 0-14 except as ONA 20,000 60,000 4,000

precursors 1/

'nere su:! ace contamina t:on by both alpha- and beta-gaenu-end t ting nuclides ex:s ts , ~Re :.

s tablished !ct alpna- and beta-gs.nr.a-ema tt:ng nuclides shculd apply independent V.
2 used in this Jole, dpm (disantegraticns per manute) means the :ste cf emiss::n by :adi:ac::V
-a:et al as dete: ned by cct:ecting the counts per minute cbserved by an app:cp :a:e deteccc:
': t backgicund, effic:ency, and geckstric factors associated wa ch the inst:urenta;;:n.

'easu:erents cf average contam:nant should not be averaged over mcte than s qua re .~e:e:. Tc:
'c]ects of less surface area, the ave: age should be derived for each sucn cb;ect.

,

'he max mum contam nation level applies to an area cf not more than 100 cm'.
of :emovable :adicactive water:al per 100 cm# of surface area shculd be deterrancd'na amcunt

'; wiping that a:ea wa ch dry filter or sof t etsorbent paper, applying moderate pressu:e, and
ssessang the amount of radioactive matettal on the wipe with an appropriate instrument of kncwn
r!!1ciency. When removable centamination on objects of less surface area is determ:ned, the
re.-cinent levels shculd be reduced propctclonally and the enti:e surface snculd be w: ped.
'NA precutsc:s mean molecules. or ccepounds that are di:ectly incorpora ted in*o the DNA m=lecult
iu:ing DNA biosythesis, e.g. purine and pyrimidine bases and their analcgs, nucleotides and
Tuciccsides. ThL acceptable surface contaminatson levels for N-2 and :-14 in DNA precu scis
s:e as tabulatti in paragraph (d) fct beta-gamma-emit ters .

i --
\ -

WSMRC Regula ccry Ca:de 1.86 Termina t:cn of 0; era ting *: censes !ct Nuclear Reactcrs Wash n'

D.C. (;une 1974) --

| ' AH57, C:n t:cl of Radicac:ive surface ::ntamina ticn on Ma terials , Ecui;nen: and r.scili*:es
'' IES-7: 9e e leased !c: Uncen::: led use. !snal d:a! . ::cycsec Ame::can Na ts:*a StandJ:: '~e

Atomac .*ntust:ia: ?::um, :nc., N.Y. (;un e 19 ~ 4 ;
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! INITIAL SURVET CF 'DE
I "for surzr Fm2 2 FUXR ART.AS
1.

N -------- 2 0 ' 7 " ---- -- l

-
.-

'

450 Room 40 \ Beta / Gamma Readings
in Counts Per Minutecpm 750 cpm

800 cpm |
-

f ( _1_200 eps
//h 500 cpm1000 cpm M)' / / / 7 / I

f(\Floor and Wall
'

- 350 cpm.-
_

+

N
3.)0 epm

, g

Mgi/Q _~

L ! Room 42
29' 8"' 25' 6"Room 47-

- -

%

A " "'31000
cpm ato P

.-

/

.U.

H -= ----12 ' 9 "- h-

Notes:

1. Initial survey canpleted on the concrete floor after removal of the
carpet. Survey ecmpleted on May 23, 1989 using a Mxtel UlM-28 geiger
counter (#92238) calibrated February 9,1989, and on August 22-23 using
Model MIM-28 geiger counter (#2759) calibrated 8/14/89.

2. MicroR meter measurarnants using a Mxlel Ludlum 19 survey meter (#34915)
calibrated February 8, 1989 were all 10 microR/houJ except for a s:rall
spot in rean 41 which measured 15 microR/ hour..

3.- Alpha surface measurements using a Indium 12 ratameter (#46452) with an
alpha probe (model #43-1) calibrated January 20, 1989.

4. Contamination was detected primarily along the cracks in rooms 40 and
41. Contamination was also detected along the west floor area of rocin
40 (*1000 cyn). S:rall " spots" reading ~350-1000 cpn (beta /ga ca) wre
found in the rocos.

5. The concrete was scabbled along the crteks and " spots" until levels
were belcw allowable release levels.

..
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rat, smver w nm
tor surm" sixz 2 rian m:As.

.- 20' 7" :

I
goomAU Rogm 4f 7 N

0 0 0 6660 0 0 0 o

0 0 0 0 0 0 0
0 0 0 0 0 0 0

0 0 0 0 0 0 0
5994 0 0 0 0 0 0

Room 42
0 0 0 0 0 0 0 p
0 0 0 0 0 0 0

0 0 0 0 0 0 0
0 0 0 0 0 0 0

29' 8" 25' 6"
0 0 0 0 0 0 0
O O O O O O O

*
,

O O O O O O O
3330 0 0 0 0 0 0

*
0 0 0 0 0 0
0 0 0 0 0 0 0

9Room 47 -

0 0 0 0 /
0 0 0 0 0

0 0 0 0 0
3 0 0 0 0 0

| --

12' 9" b;=

Notest
1. Levels W.re measured on concrete floor after cleaning or scabbling.

Final surve 22-23, 1989 using TEi-28 geiger2.
counter (# y ccupleted August2759) calibrated August 14, 1989, and on August 24, 1989
using tbdel 'IIE-15 (#108113) calibrated May 2, 1989)

3. Fach .init represents a three foot by three foot area or less. ,

4. 'Ibp value is the average beta /gs:xca contamination in D24/100 cm' in
a three foot by three foot area or less.

5. Bottern value is the trpwnhta/gsma contamination in DR4 for an
area less t.han 100 cm .

O

.
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JG'DQtENT 9
SURVEYS & '!!E "!DP SCI 1E' SIXE 2 R034 WPLLS

mrtz _mo netsaRver a se _m__s mz
w -. .20* 7"- _ -- -- - m

l 0 0 0 0 0 0 0
0 0 0 0 0 0 0

h h2 meters
0 0 0 0 0 0 0

o 0 0 0 0 0 0 0
4

INITIE AND FD00 SURVEY & g g 10LL
|4 - - 12' 9"- :>

O co eseie.uom
4 0 0 0 0 0 S m ex

0 0 0 0 Locations (See2 meters 17 Attachment 11 for
0 0 0 0 Results)

e 0 0 0 0 0

INITIAL SURVEY g 'mE 1EST _ NAIL (ccr:pleted 8/23/89 using ' IBM-2759)
,

,

W-- -- - 29' 8"- - - - - - +

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0

2 neters
0 0 0 0 0 0 0 0 0 0

y 0 0 0 0 0 0 0 920 0 0

FD00 SURVEr T 'NE 1EST WL

m -- -29' 8"- =;

"
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0& &2 neters
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0-7

Notes:
_

1. IArvels were measured on concrete floor after cleaning or scabbling.
2. [Inital survey of the west wall shows levels in counts per minute

(backg:cund subtracted) .
using ' IBM-2B geiger coun)ter (4 2759) calibrated AugustFinal surveys ccr:pleted August 22-23, 198914, 1989, and on
August 24, 1989 using ledel TBM-15 (#108113) calibrated May 2,1989)

3. Each unit represents a three foot by three foot area or less
4. np value is the average beta /ganta conte 1 nation in DPM/100 cm2 in a

three. foot by three foot area or less. (Final surveys)
5. Bottcrn value is ghe maximum beta /gema containation in DPM for an area

less than 100 cn . (Final surveys)-

.

.
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MICRO R/lR RADIATICN I.ZMCLS CN STJE 2 FILICR NTJS

+--------- 2 0 ' 7 " --- ---~ M

T'5 Room 40 Room 41

@O 5 @
1

D@; @'

/ % @
,

@ @
29' 8" 25' 6"

,

Room 42

#e e
10

Rooa 43
y 1

$ /'O

O
y Room 47

|
rs--- 1Q' 9"&

Notes:
1. Circled neters are wipe locations.
2. Neters in sq. lares are microR/ hour surface radiation levels.
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ATTACHMENT 11 CONTAMINATION SURVEY RESULTS-: .

a09 2 4 mg

OR053 ALPHA /? ETA 00VNTINO RE30LT3 FOR WIFE 3.',MPLEO

ALPHA IETA
COUNT

OAMPLE ID LENGTH OPM/iOO 50.0n. % ERROR 1:PM /100 2 0 0 M , ERROR'
.

MIN 95% CL 95% OL

09W-1 Room 47 1. 6 300E-01 149.33 (9 1110 01 95.00

0 40-47 Room 47 1. <1 039E-00 95.00 (3.013E 00 95 00

3 3/03/09 Room 47 1. <1 0S?E-00 75 00 23 193E-01 95 00
,

4 Room 40 1. 0 905E-01- 030.60 :1 400E 00 95 00

: Room 40 1, 0,9050 01 ;;0.60 ;9 111E-01 95 00

$ Room 40 1. <1 039E-00 95.00 f.3 . 6 7 0 0 - 01 YS.00

7 Room 40 :, 2,90;t.o; ;0.60 '3 690E-01 95.00

S Room 41 1. 0.905E-01 030.60 (3 0330-00 95.00

y Room 41 1, ;,905t.01 ;30.40 <3.490E-11 95.00

Y koom 42 1. 6 300E-01 li9.83 <1 4000 00 95 00
'

11 Room 42 1, ci,og9E-00 9 'J . 0 0 <3 0430-00 95 00

1: Room 42 1, 2,90 t.ot ;30 60 ;3 493E-01 95.00

13 North Wall 1. 0 905E-01 000.60 <?.111E-01 95 00

14 North Wall 1. :1.089E-00 95 00 <3 693E-01 95.00

|
J5 West Wall 1. '1.08?E-00 95.00 <3.6730 01 95.00

la West Wall 1, <i.089E-02 75.00 <?.11;E-01 95.00

17 South Wall 1. <1.039E-00 95 00 (1 400E 00 95.00

| 10 South Wall 1. 1.og9E-00 95.00 (9 111E-01 95.00
:

l AVERAGE 1 886E-01 6.35SE-01 '

i

1

;. HIGH 6.300E-01 1 400E 00
|

LOW 1.089E-00 3.04EE-00

STAGE 2 AREAS

i NOTE!_THE ERRORS DO NOT INCLUDE INilERONT EFFIO!ENCY CAL ? RATION UNOERTAINTIE2.
| b NOTE:

.

\ SEE ATTACHMENTS 9 and 10 FOR LOCATIONS

.
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h GENERAL ATOMRCS
*

O
September 13, 1989
696-1447

Mr. R. F. Fish
U.S. Nuclear Regulatory Commission
Region V
1450 Maria Lane, Suite 210
Walnut Creek, CA 94596

Subject: Docket No. 70-7341 SNM-696; Reques, for
Confirmatory Survey (Selected Laboratories in
Building 2 - Group 4)

Reference: Asmussen, Keith E., letter No. 696-1443 to
R. F. Fish, " Request for Confirmatory Survey
(Experimental Building - Stage 2)," dated
August 31, 1989

Dear Mr. Fish:
,

General Atomics (GA) recently submitted a report
documenting the results uf its final radiation and
contamination surveys of the " Stage 2" area of GA's
Building 9 and requested a confirmatory survey of this area
(see referenced letter) . In the referenced letter, it was
mentioned that GA also had a group of laboratories and
associated offices for which a report documenting their
final surveys was nearly comp.ete, and that this report
would be submitted to you the Week of September 11, 1989.
That report is enclosed. It addresses a group of 11
laboratories (3 with mezzanines) in GA's Building 2 (also
known as the L Buildipg). This group of laboratories
totals about 3,749 ft and is referred to as Group 4
(confirmatory surveys were previously conducted on three
other groups of laboratories in Building 2).

The results of the final radiation and conturination
surveys documented in the enclosed report demonstrate
compliance with the State of California's and U.S. Nuclear
Regulatory Commission's guidelines for release of
facilities and equipment to unrestricted use. The primary
radionuclides previously used in these laboratories were
depleted, natural and enriched uranium, thorium, tritium
and other fission products. Most of the laboratories
required no decontamination beyond the removal /
decontamination of cources and contaminated equipment.

10955 JOHN JM HOP % INS D84:n SAN DIEGO. CA $2121 1194 PO box B5608 SAN DIEGO. CA 92138 6606 #619) 455-3000

.
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zThe only exceptions were five small areas / spots (~1 ft)
which were found to be contaminated. - one was found in '

laboratory 556 where the contaminant was' uranium-235, and
the other tour were found in the combined laboratories
359/361 where the contaminant was thorium.

1 This report is being provided for your use in planning for
: a confirmatory survey and in support of the subsequent

release of the subject facilities to unrestricted use. We .

,

are submitting a copy of the enclosed report to the State'

of California Department of Health Services and requesting
that they coordinate with your office any surveys they may
wish to conduct.

:'
Again, please note that GA has displaced personnel and
equipment and has tenants waiting to occupy laboratory
space pending the completion of the requested confirmatory. '

i

surveys. It is therefore of great importance to GA that'

i the surveys be conducted as soon as possible.
.

If you should have any questions regarding our request or
the enclosed report, or if.there is anything GA can do to
help expedite the scheduling of the confirmatory surveys,
please contact me at-(619) 455-2823. -

Very truly yours,

.b .

'
Keith E. Asmussen, Manager:.
Licensing, Safety and
Nuclear Compliance:

i

,

|
Enclosure (3 copies)'

cc Ms. Mary Horn, NRC. Headquarters-

!

%

?

.
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General Atcznics has wen involved in the process of decontaminating (
.

and obtaining the release to unrestricted use of selected laboratories ar.d

associated offices in GA's Buildino 2 (also known as the science
Laboratories Building or "L" Be.11 ding). 'Ihirty-eight (38) such
laboratories were released in 1988 in two groups designated as " Group 1"
and " Group 2". Group 1 involved the release of twenty-five (25)
laboratories and Group 2 involved the release of thirteen (13)
laboratories. In Decenber 1988, GA requested the release of another group |
of labs and associated offices designated as " Group 3". This group
consists of seventeen (17) laboratories; including laboratory 315 and
roczna 1 and 2 of laboratory 309 which were added as an addendum to the

;

Group 3 final report. Twelve (12) of these laboratories had mezzanines

and nine (9) other mezzanines were located above laboratories which were
not requested to be released. These later laboratories are currently
occupied, however, none of the activities in these laboratories involve

m

the use of radioactive material. Group 3 laboratories were released to
( unrestricted use in 1989.

GA has recently decontaminated another group of laboratories in
Building 2. GA has no plans for conducting any future activities
involving radioactive materials in these laboratories and/or mez:anines
designated as " Group 4". The offices across the hall frcan these-
laboratories have nwar been used for work involving radioactive
materials. A::cordingly, CA is requesting a confirmatory survey of these
laboratories and mezzanines and their associated offices in support of
their release to unrestricted use.

The 11 laboratories (3 have mezzanines) in " Group 4" consist of a
total area of about 3749 ft2 to be released to unrestricted use. A brief
history of the use of these laboratories is p1 viided. -

The pnmary radionuclides previously used in these laboratories were
depleted, natural and enriched uranium, thorium, tritium and other fission *

products. Most of the laboratories did not require decontamination beyond.

.
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the removal / decontamination of sources and contaminated equipmnt
(including glove boxes, hoods, filter plenums and associated ducting).
Five (5) small areas of contamination were identified in these labs; tw
areas on the floor and two areas on the southeast wall of contined labs

2359/361 and one small, i.e. less than 100 cm , arca on the floor in
laboratory 556. Each of these areas were decontaminated to levels well
below the release criteria.

GA has decontaminated equipment and facilities consistent with the
State of California's and U. S. Nuclear Regulatory Ccraission's guidelines
for Release of Facilities and Equipmnt to Unrestricted Use. Tht. aults

of the final radiation and contamination surveys are ircluded in this
rsport to demonstrate compliance with the guidelines.

SITE DESCRIPHON

The location of Building 2 with respect to other facilities on 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
frczn 102 through 243. Laboratory C includes offices and laboratories from
300 through 445 and Laboratory A includes offices and laboratories frczn 502
through 651 The lahoratories and m::anines in the Group 4 laboratories
to be releawa to unrestricted use are located in two of the laboratory
sections (Sections C and A) as shown in Attachment 3.

t

Group 4 labs : stories consist of a total of eleven (11) laboratories (3

with me::anines). These labs and mzzanines are: Lab 317 (and the
me :ani.m above the lab), comoined lab 355/357 (no me::anine), combined la'a
359/361 (with a mezzanine above the labs), combined lab 554/556/558/560 (no

l
mezzanine), and ccrt:bined lab 562/564 (no mezzanine). The approximate area

2in ft is presented below:

Laboratorv/ Mezzanine 2
Icoroximate f_tt

Lab 317 288

@zzcutine_ ab~'. Lab 317 112

2
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f'~ Iabs 355/357 (Ccrnbined Lab) 576

labs 359/361- (Ccanbined Labs) 576

Mezzanines above Labs 359/361 385 I

labs 554/556/558/560 (Ccanbined Lab without a mezzanine) 1152
Labs 562/564 (Ccrbined lab without a mezzanine) 660

'IUrALS 3749

CRIERIA FOR RELEASE p_ UNRESTRICED USE

Table I (Attachment 4A) is taken frcrn USNRC's criteria' for ' releasing
facilities and equipto;c ta unrestricted use. It has been incorporated
into our SNM-696 license. The State of California's limits for release of
facilities and equiptent to unrestricted use are identical to' these limits
for the radionuclides of concern (pr h inantly U-238, Cs-137, U-235 and
Co-60). These guidelines, "DHS Criteria fcr Release of Facilities and
Equiptent to Unrestricted Use," are also known as "DECON-1" are suntm!Lrized

'( in Table'I (Attachment 4B). GA has deco'.taminated the laboratories and
mezzanines to le els below these guidelf.nes..

INS'IRUMENTATICN AND MEASUREMENT LIMITS FDR RELEASE

Instrumentation
1. Beta /ganma counters - Model TBM-28 and Model ' IBM-15 geiger counters

manufacturtsd by '1%chnical Associates were.used to eurvey surfaces for
beta /gamta contamination. The instruments contain.a-pancake
Geiger-Mueller (GM) detector which has a window thickness of less than

2
7 mg/cm . The instrument has three ranges covering frcxn 0-50,000,

counts per minute (cpm).' The instruments are calibrated semiannually
using a Cs-137 standard or a pulser.

2. Alpha counters - Model 12 rate meters with Model 43-44 air
proportional alpha probes manufactured by'Ludlum Measurenents Inc.

O were used to survey for alpha con *htion. The instrument has four
i-

i
$

3

.
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ranges covering frcat 0-500,000 counts per minute. Alpha counters are
calibrated semiannually using an alpha source traceable to NBS.

3. Ganms Detectors - Model 19 microR neters with NaI scintillation
detectors manufactured by Ludlum Measurements Inc. were used in all
locations. The instnment has three ranges frcIn 0 - 5 mR/hr. The
microR meters are normally returned to the manufacturer for

calibration annually. Ganma spectral analysis on selected samples
were performed using a high purity germanium detector manufactured by
canberra Industries, Inc.

4. Iow level Alpha / Beta counting systens manufactured by Canberra were
used to analy::e wipe samples.

The alpha / beta systems and the germanium detector system have been
calibrated for various types of samples. This calibration is checked on
a daily or weekly basis depending on usage.

Mearurement Limits _ for Release

The final survey results have been converted frcan cpn (counts per
2minute) for a particular detector to dpa/100 cm . Detector " background"

cpn are subtracted from measured readings. The values are then corrected
for efficiency and gemetric factors associated with the instrumentation.

1
i 1. Background

A " standard" natural backgrotud was determined for each instrument and

subtracted frcxn the survey readings. The surface beta /ganma readings
were completed using the IBM tedel 28 and Model 15 GM counters which

have a background concrete reading of about 80 plus or minus 20 counts
per minute.

2. Efficiency

NBS traceable standards were used to calibrate instruments for various
efficiencies. The standards consist of concrete blocks (one for each
radionuclide) having an area of a;: proximately 25 cn x 25 cm spiked
with an NBS traceable standard liquid solution of the specific

4

.
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O radionuclide i.e. Cs-137, 93% enriched uranium, depleted uranium and
thorium. The naxinum allowable level is 15,000 dpn for an area less
than 100 cm and the average allowable level for an area 1 meter by 1
mter or less is 5000 dpn/100 cn2 (Attachments 4A and 4B). Surface

measurements of the blocks nre obtained with the instruments and
) percent efficiencies were obtained. The readings were corrected for

efficiency by nultiplying by the appropriate correction factor.

3. Gocretry Correction

2The acceptable values listed in Table 1 are in dpn/100 cm , therefore,
a correction factor was applied to the measured values to correct for

the smaller area of the detector. The Model TM-28 and tedel TBM-15
(geiger counters) have a 5 ca diameter detector which measures a 19.6

2
The reading is therefore corrected by nultiplying by 5.1.cm area.

The alpha detectors used for the surveys "see", at any given the, an
2area of about 78.7 cm , which then requires a correction factor of 1.27.

_PP_IVIOUS IMORA'IORY JCTIVITIES AND

EFFORT OF, DECCNTAMINATION REQUIRED

A brief description of the previous use of the 11 laboratories (and
the 3 me::anines) over the past approximately 20 years is provided below.
Since not all our records were reviewed, it was assumed that radioactive

raterials could have been used in each of the laboratories. Information
is also provided below on the results of initial surveys and on the work
involved in cleaning these labs.

Iaboratory 317 Jand the -mina above Iabutai.uty 317)
Laboratory 317 was used frczn at least 11/25/74 to 11/25/75 (NA #2059) for
adsorption isothenn studies using pseudo-isoplestic techniques. Ten

millicuries (10 nci) of each of the following isotopes were used; Cs-137,
I-131, Ag-110, and Te-127. Records after 1975 indicate that these labs
were no longer used for these type of studies. Surveys using geiger
counters, alpha counters and microR neters showed no contamination on the

5
,
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floor (tiled), drains or walls of the laboratory or the mezzanine. The
tile was removed and the concrete underneath the tile was also surveyed; no
cont aination was detected.

Iaturatories 355/357 (emhinari lab without a meznnina) and
Iaboratories 3_59/361 and the Wninaa above Iabs 359/361
Health Physics records show that work in these laboratories with
radioactive materials began as early as 12/17/68 ( E #1361). The work
involved " capsule instrumentation and encapsulation outgasing" using
various enrichments of U-235 with a 500 m m limit.

These labs were used again frcru at least 8/13/75 (m#2116) until around 4/85
( m #2641). The work originally began in 1975, was for fuel kernel
develognent and fuel coating develoguent. Studies of diffusion of tritium
through HIGt steam generator materials also was conducted in these labs.

The labs were originally authorized for 350 grams of U-235 (there is also a
notation in the records that as much es 3 kg's of U-235 may have been
authorized), 20 kg's of U-238, 50 kg's of Th-232 and 2.1 Curies of H-3 to
conduct these studies.

Since 1985, no work with radioactive materials has been conducted in these
labs. Iaboratories 355/357 had a contandnated hood and glove box. These
itare as well as other equipnent in the laboratory which were found to be
contaminated were transferred to another facility to be decontaminated or
disposed of as radioactive waste. No contamination was detected on the
floor (tiled) in this laboratory. The floor tiles were removed and the
concrete underneath was surveyed. he ", pots", i.e. less than 100 cm , were2

found to be contaminated on the concrete floor; the contaminant was

identified as thorium. One spot measured ~2000-3000 counts per minute (cpn)
beta /ga. mat and about 50 cpu alpha. The other spot masured about 140 cpn

"

beta /gama and 50 cpn alpha before being decontaminated. Attachment 9

provides the results of the initial survey of the floor areas. During the
survey of the walls of c mbined laboratory 359/361, two mall areas were
found to be slightly contaminated. The contaminant was also identified as
thorium. The initial survey is provided=in Attachment 10. One area (~100

6
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2
cm ) measured about 1000 cpn beta /ganma and about 50 cpu alpha. The other-

V area (~ 1 ft ) measured about- 600 cpn beta /gama and about 50 cpn alpha.

The concrete floor areas and the wall surfaces were cleaned /scarbled until
the levels were at normal background levels i.e. well below the allowable
release criteria.

i

IEduai.mles 554/556/558/560 (r'rnhinad_ Iab without a -mnina)
Several Mark Authorizations were issued for work in these labs over the
years. From at least 1975 - 1979 (Wo 2062.. 2309), work involving the
use of tritium was authorized in these laboratoria. For the past several
years, the lab had been used for non-radioactive work involving stress
tefting of cmponents. Surveys using geiger counters, alpha counters and
microR meters in the laboratories and mezzanines showed only one small
" spot" of contamination. The spot" was in Lab 556; the contaminationa

levels were ~300 cpn (beta /gamra) and ~250 cpn (alpha). The surface was
cleaned to meet release criteria. Gamna spectroscopy measurements

identified the cont =n b nt as U-235. No other contamination was detected on
the floors or walls of these labs.

TNes 562/564 (<'=hinad lab without a n=w mnina)
No evidence of work involving radioactive materials could be found during a
review of the records over the past 20 years. The lab had been used until

recently as a welding developnent lab. Surveys using geiger counters, alpha
counters and microR meters in the laboratories and mezzanines showed no
contamination on the floors or walls of these laboratories.

FINAL RADIATION SURVEYS

Final surveys of all laboratories and associated mezzanines were
conducted using the Model TBM-28 and Model TBM-15 geiger counters. The
results of these surveys are shown in the attachments as described below.
The measurements of average contamination were averaged over 1 meter and
are given in dpn/100 cm . The maximum contamination level applies to an
area of not Nore than 100 cn ,2

O >

.

_ _ _ _ _ , . . .
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Attach ent 5: Final Radiation Survey of Lab 317 and Mezzanine above Lab 317
Attachment 6: Final Survey of mils (First Floor) of Lab 317
Attachment 7: Final Survey of C mbined Laba 355/357
Attachment 8: Final Survey of Walls of Cmbined Labs 355/357
Attachment 9A: Final Survey of Cmbined Labs 359/361
Attachment 10A: Final Survey of Wils of Cmbined Iaba 359/361
Attachment 11: Final Survey of Mezzanines above Ccnbined Labs 359/361
Attachment 12: Final Survey of Ccubined Imbs 554/556/558/560
Attachment 13: Final Survey of Wils of Cmbined Labs 554/556
Attachment 13A: Final Survey of Wils of Iab 558
Attachment 13B: Final Survey of Walls of Lab 560

+ Attachment 16: Final Survey of Cambined Labs 562/564
Attachment 15: Final Survey of Walls of C mbined Iabs 562/564

A microR meter was also used to survey the laboratories and to measure
floor radiation levels; results are provided in the attachments described
ebove. These levels were all within normal background levels.

Very lcw alpha (less than 300 cyn) contamination levels were detected in
the five (5) areas identified as requiring decontami. nation in cocbined lab

359/361 (two floor areas and two wall areas) and lab 556 (one floor arca).
These areas were decontaminated to natural background alpha levels i.e.
neasured alpha levels after decontamination were undetectable.

FINAL COtfDMINATICH SIMEYS

Table 1 (Attachrents 4A and 4B) provides limits for acceptable
renovable surface contamination levels. Contamination surveys (wipes)
wre conducted although no renovable contamination was suspeed i.e. the
labs had not been used for several years ~and no fixed contamination was
detected. The wipes.were collected on the floors and the walls of the
laboratories. The wipe sanple locations are shown in the attachnents

described above and the results are shown in Attachnents 16 through 19 as
described below.

8

_ _ _ _ _ _ _ _ - _ _ _ _ _



!

f
1

,,,gC L"C"k '*||" **.n

',,,?.r,$. C.:3 .M '/?hs!

}9>"""'"~1%yqf.,gp%,,,&,'?.E. Q;$$%
.,e Q. ,.,5ge -

,, c,
" x *,,,- 28..,,:@t.: ;

.
.

'''h ,,, \'. ....
. % \'*A's 's (*s . $ |Ai}''< : *

iy4/ . ;j *

%\
'b ' sg

*
\-

<
~~ .-

1 \ ' ,g h , w -
a

|| z| W~

i
It' \s-2'/ ,

*WW-<
I y. t y .,I ~ ,

.

J q * 8 7. ' s .a.
y '- 1 _

Oa
w i

''E
-

ip * .c.tsi

'. ) $ ' fk :Eb ] '

1. y
.

;p i i \?s5,
- -.n .,
, , , < + .

s, ,

,

,;, ~,c
\t .-

o\ .,

is.'

+ .. a ,'~< ,,,
'' f ~~

.

.,;
, .

;

q%%'%
''D)' '.

..

ADCrdnt 2: L Sullding C. ample

t 4

-



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _

ATTACHMENT 3 (Page 1 of 2)
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- . Attachment 16: Contamination Survey Results for Lab 317 and Mezzanine
V above lab 317 (1 page)

Attachment 171 Contamination Survey Results for Labs 355/357 and

359/361 and Mezzanine above Labs 359/361 (2 pages)
Attachment 18: Contamination Survey Results for Labs 554/556/558/560,

(2 pages)
Attachment 19: Contamination Survey Results for Labs 562/564'(1 page)

,

2The contamination levels in every location were ( 20 dpu/100 cm
area, and well below the Table 1 llanits (Attachments 4A and 4B) for-
removable contamination.

,

CCNFLIANCE WITH THE TARGET CRITERIA

The laboratories were cleared of all radioactive materials and
contaminated equipnent. -

. ,

All floors, walls and concrete surfaces were surveyed and found to be
below the release levels specified 'in Table 1 (Attachments 4A and 4B).
The final surveys provided in this report demonstrate ccmpliance with'the
criteria for release to unrestricted use.

CONCUJSICU

Final contamination and radiation surveys provided in this report for
the 11 laboratories (3 of which have mezzanines)' designated as " Group 4"
demonstrate that the levels meet the approved guidelines for release to
unrestricted use.

9
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ATTACHMENT 4A

TA bt.E 1

ACCEPTAbl.E StJHFACE CotiTAHINATlotl 1.EVELS

bcI M AX IMtJMbdfNUCl.1DESa AVEHACE REMOVABLEbef
. _ _

U-nat tb2JS, U-238, and
associated decay products 5,000 dpm a/100 cm2 15,000 dpm a/100 cm2 1,000 dpm a/100 cm2

Transuranics}8, pa-231, .
Ha-226 Ra-228,

Th-230. Th-2
Ac-227, 1-125, 1-129 100 dpm/100 cm2, 300 dpm/100 cm2 20 dpm/100 cm2

Th-nat, Th-232, Sr-90
Ra-223, Ra-224 U-232, 1-126
I-131, 1-133 1000 dpm/100 cm2 3000 dpm/100 cm2 200 dpm/100 cm2

beta-ganuna emitters (nuclides
with decay modes other than
alpha emission or spontaneous
fission) except Sr 210 and
others noted above. 5000 dpm Dy/ LOO cm2 15,00'0 dpm By/100 cm2 1000 dpm By/100 cm2

- - - . . - - . - .

aWhere surface contraitiation by both alplia- used l> eta ganana-emit ting nuclides exists, the limits established for
alpha- and beta- ganuna-emit ting nuclides should apply independently.

bAs used in this table dpia (disintegratio r- per mienute) n.casin line rate of emission by radioactive materlat as
determined by correcting the counts por mi.Lle observed lay un appropriate detector for background, ef ficiency,
and geometric factors associated with the'inutrumentation.

CHeasurements of average cositaminianit should not be avera6cd over more Llian 1 squate meter. For objects of less -

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

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

eThe amount of removable radioactive material per 100 cm2 of surface area should be determined by wiping that
area with dry filter or soft absorbent paper, applyin5 moderate pressure, and assessing the amount of
radioactive material on the wipe with an upproprtute lust rument of known ef ficiency. When removable
contamination on objects of less surfaco area is deteimined, the pertinent levels should be reduced
proportionally and 'the entire surface should lie wiped.

I The average and maximum radiatiori levels auuociated wille surt ure contamination re.sulting from beta-ganunn
emitters ehould not exceed 0.2 mrad /hr at I rm and 1.0 mrud/lar al I cm, respective 17. measured through not more
than 7 milligrams per square centimeter ni t ul ol absot her.

G G G



ATTACHMENT 4B

LEbl.
.

'

ACE TEE SUFFAE CCEMTICN EVE S_t/_2/<
,

_

_ IUCLIE' AEAE MXIMP * ?&D/M E *
5

2 3 -'(dp:/100 cm ) (dpm/100 cm ) (dpm/100 m-)a
-

r) U-nac, U-235, U-220, and 5,000 15,000 1,000
associated decay products

b) Transuranies, Ra-225, P.a- 2 : 8 , 100 300 10
"

~'h - 2 2 0 , *h-229, Pa-231
Ac-227, " 123. I-17Q-

:) *h-nat. *h-232, 5:-90 1,000 3,000 000
?.a- 2 0 3 , ?.a - 2 2 4 U-232,
I-1:6, I-101, I-133

d) 3ats-ga=.a emi::urs (nuciades 5,000 15,000 1,000
sith decay modes other than
alpha emission or spontaneous
fissien) excep: 5:-90 and
othe:s .. ted above ,

c) M-3, 0-14 excep: as ONA 20.000 50,000 .000'

precursers _f,'
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ATTACHMENT 5

FINAL SURVEY OF LAB 317 AND LAB 317 MEZZANINE

Lab M (first floor)

% --.-118-..--- w
4

0 0 0 0
Ob0 0 0

0 0 0 0 +

0@0 0@00 0 0 0
0 0 0 0

0 0 0 0 317 Mezzanine
0 0 0b013

24'
0I,I O@0 0O O O O Stairs0 || y0 0 0 0 0 0 0

ae.5k t

00 0 0 0 7 0- 0 8"13 Si"t 0-0 0 0 0 -h00 0
'

12'
0 0 0 0 0 0 0 0I

Oh0 13
0 0 00 0 lO O

'
0 0

O O O O O O O 13 0 4'

O 13 0 0 0 0 13 0 0 0

--------12'------- + ------12'---- *

Notes:
1. Final survey completed August 29, 1989 using geiger counter TBM-28

#108113, calibrated May 2, 1989 and Model 19 microR meter #34915,
eslibrated June 28, 1989.

2. Each unit represents a three foot by three foot area or less.
3. Top value is the average beta / gamma contatination in DPM/100 cm2 in a

three foot by three foot area or ',ess.
4. Bottom value i.* the maximum beta / gamma cortaminat!on in DPM Jor an area

2less than 100 cm ,
5. Circled numbers are wipe locations.
6. Numbers in squares are measured microR/hr radiation levels.
7. No contamination was detected on the flo<rs (first floor or mezzanine) or

the walls of this room.

- - _ _
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\ - A'17ACHMENT 6

FINAL. SURVEYS OF LABORATORY 317 ROOM WALLS

INITIAL AND FINAL SURVEY OF M NORTHWEST WALL

%..............24'..............-i
-

'

0 0 0 0 0. 0 .0 .0
i

0 0 0 0 0 0 0 0

2 meters Q h 3
0 0 0 0 0 0 0 0
O' O O O O O O Op

INITIAL AND FINAL SURVEY OF g SOUTHEAST WALL
_

r................. 24'................ -

.. . .

ii 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0@0 h 132 meters
0' O O O O O

( 0 .0 0 0 0 0 0 O

O INITIAL AND FINAL SURVEY INITIAL @ FINAL' SURVEY
OF THE NORTHEAST WALL OF THj SOUTHWEST WALL

% .... 11'.......... % .... 12'.-.---->

0 0 0 0 0 0 0 0
0 0 0 0 | 0 0 0 0

h 2 me'ters h 132 meters 13

1 0 0 0 0 |
0 0 0 0

1, 0 0 0 0 0 0 0 0y

Notes:
1. Levels were measured on concrete floor.
2. ' Final- surveys comoleted August 30,.1989 using TBM-28 geiger

counter (# 108113i alibrated calibrated May 2, 1989.
3. Each unit represents a three foot by three' foot area or less.
4. Top value is the average beta / gamma contamination.in DPM/100 cm2

in a three foot by three foot area or less.
5. Bottom value is the maximum beta / gamma contamination in DPM for

2an area less than 100 cm ,
6. Circled numbers are wipe locations.
7. Numbers in squares are mictoR/ hour surf ace radiation levels.
8. No contamination was detected on any of the walls.

i
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ATTACHMENT 7

FINAL SURVEY OF COMBINED LABS 355/357

|- ............ 22 1/2*............ ,6

lI
O O O O O O O O
O O O O O O 0 0

0 0 0 0 0 0 0 0
Ob0 Oh0 Oh00 0

0 0 0 0 0 0 0 013
0 0 0 0 0 0 0 0

+
0 0 0 0 0 0 0 0|
0 0 0 0 0 0 0 0(24' 's 1.

1 O 0 0 0 0 0 0 0 ls
0 0 0 0 0 0 0

0 0 0 0 0 0 0go1l0 0 0 0 0 0 0 0 ;

O O O O O O O O
O O O O 0 0 0 0

0b00 0,

0@0
0 0

0 0 0 0 0 0' Oy
_

Lab 357 Lab 355
w ................ 24'-------..----... +1 ,

Notes:
1. Final survey of laba completed August 30, 1989 using geiger counter TBM-15

#108113, c 'ibrated May 2, 1989 and Model 19 microR meter #34915,
calibrateu .une 28, 1989.

2. Each unit represents a three foot by three foot area or less.
3. Top value is the average betc/gama contamination in DPM/100 cm2 in a three

foot by three foot area or less.
4. Bottom value is the maximum beta / gamma contamination in DPM for an area

2less than 100 cm ,
5. Circled numbers are wipe locations.
6. Numbers in squares are measured microR/hr radiation levels.
7. No contamination was detected on the floors or the walls of this room.

O
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g ATTACHMENT 8
FINAL SURVEY OF THE WALLS OF IABORATORIES 355/357

INITIAL @ FINAL SURVEY OF THE NORTHWEST WALL
*

-.................-~24'-----------e-
m

0 0 0 0 0 0 00 '

O O O' O O O 'OO

h g2 meters 13

0 0 0 0 0 0 00
y 0 0 0 0 0 0 00

INITIAL AND FINAL SURVET OF THE NORTHEAST WALL

................24'..............<--
1

0 0 0 0 0 '0- 0 0
0- 0

h'0 0@ 0 h
0 0 0

2 meters
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

.

INITIAL g FINAL SURVET Of THE SOUTHWEST WALL

................. 24'...............-
1

0 0- 0 0 0 0 0 0
0

@0 h 0 @ 0-

0 0 0 0' O O
2 meters

0 0 0 0 0 0
0 0 0 0 0 0 0 0

INITIAL AND FINAL SURVEY OF THE SOUTHEAST WALL_

-.................22'--------------m-
A . -

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

2 meters ~ 1 13
0 0 0 0 0; 0- 0 0
0 0= 0 0 0 0 0= 09

Notes:
1. Final surveys completed August 30, 1989 on the concrete floor:using

TBM-28' geiger counter (f 108113) calibrated calibrated May 2,.1989.
2. Each unit represents a three foot by three-foot area or less.
3. Top value is the average beta / gamma contamination in DPM/100 cm2 in a

three foot by three foot area or less.

O
4 Bottom value is the maximum beta / gamma-contamination in DPM for an

2area less than 100 cm ,
5. Circled numbers are wipe locations.
6. Numbers in squares are microR/ hour surface radiation levels.
7. No contamination was detected on any of the walls.

i ,
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ATTAC2MMP 9

INITIAL SURVEY CF CDEDED LABS 359/361

.

+------------ 2 2 1/2 ' ------------+-i
I

O O O O O O O O
O O O O O O O O

O O O O O O O O
O O O O O O O O

O O O O O O O O
O O O O O O O g0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

24'
O O O O O O O O
O O O O O O O O

OO O O O O O O O

\O O O O O O O O ,

0 0' O O O O O O
O O O O O O O O

i

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

k- -24'----------------+1- - - - - - -

Notes:
1. Initial survey of labs ccupleted September 11, 1989 using geiger counter

TBM-28 #92238, calibrated July 20, 1989 and Model 19 microR meter #34915,
calibrated June 28, 1989.

2. Each unit represents a three foot by three foot area or less.
3. Values are reported in counts per minute (cpn) beta /gama. Background

levels have been subtracted frcxn tge readings.4. Wo " spots", i.e. less than 100 cm , were found to be contaminated;
contaminant was identified as thorium. One spot measured ~2000-3000 cpn
beta /gama and about 50 cpn alpha; the other spot measured 140 cpn
beta /gaarca and ~50 cpn alpha before cleanup. Both spots were
decontaminated to background levels (see Attachment 9A for final survey
results).

t

.
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MPDOMNF 9A

_ FINAL SURVEY T CDEINED IJOS .359/361

W----------22 1/2 ' -------------H

T

0]O0 O O O O O
O 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
0 0. 0 0 0 0 0 0

0 Omo 0 0 0QO O
O -0W O O O Ov0 0

0 0 0 0 0 0 0 0 -

0 0 0 0 0 0 0 0
24'

O O' O

03 0
0 0 0 0

0 0 0 0 0. 0 0

0 0 0 0 0 0 0 0 0
0 0 0- 0 0 0 .0 0

0- 0 0 0 0 0 0 0-Q 0 0 0 0 0 0 0 0L) ..

0 0 0 0 0 0 0 0
0 0 0 0 0 0

w _ ____________ _ 2 4 e _ __ ____ __ _ -- q

Notes:
1. Final survey of labs empleted September 11, 1989 using geiger counter

" IBM-28 #92238, calibrated July 20, 1989 and Model 19 microR meter D4915,calibrated June 28,'1989.
2. Each unit represents a three-foot by three foot area or less.
3. - Top value is the average beta /gama contamination in DPM/100 cm2 in a threefoot by three foot area or.less.
4. Bottcm value is pe maximum beta /gama contamination in DPM for an area

less than 100 cm .
5. Circled nu::bers are Vipe . locations.
-6. Nurbers in squares are neasured r3'croR/hr radiation levels.7. The t's small areas (each ~100 cm ) found to'be slightly contaminated (see

Attachment 9) were decontaminated to backg ound levels.

(a i

..
.

.. .

.

- _ - _ _ _
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ATIACHMENT 10
INITIAL SURVEnr T DE WALLS T LABORATORIES 359/361

INITIAL SURVET T DE NOlmDEST WALL

-24 ------ - - - - - - ---------

0 0 0 0 0 0 0 0
| 0 0 0 0 0 0 0 0

2 meters
0 0 0 0 0 0 0 0

y 0 0 0 0 0 0 0 0

INITIAL SURVET T DE IDGEAST WALL

-. ----------- 2 2 1/ 2 ' -------- .-
$ '~

,

1 O O O O O O O O
{ 0 0 0 0 0 0 0 0

2 meters
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

f

INITIAL SURVET T DE SO[mDEST WAIL

---- - ----- 2 4 ' ----- -

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

2 meters
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0y

INITIAL SORVET T TfE wunIt.AST WALL

*--- ----2 4 ' - - - - - - >
-

A
0 0 0 0 1000 0 0 0
0 0 0 0 0 0 0

8' O O O O 0. 0 0

0 0 0 0 0 0 0
0 0 0 0 600 0 0

Y

Notes:
1. Final surveys cartpleted Septsber 11, 1989 on the concrete floor using

TEM-28 geiger counter (# 92238) calibrated July 20, 1989.
j 2. Each unit represents a three foot by three foot area or lers,

3. Values provided are counts per minute (cpu) beta /gamra measurements usingi

a TBM-28 geiger counter. Contaminant was identified as thorium.
' 4 The area identified as 1000 cpu beta /gamra represents an area ~100 cm';

-

the other area identified as reading 600 cpn beta / gamma represents an2
area of ~ 1 ft . Both areas wre decontaminated to backgrour4 levels
(see ytachment 10A).
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ATIACHMENT 12

FINAL SURVLT OF CCHBDED LABS 554/556/558/560s

.-.------------------------------~452/3'----------------------------->
... 11'----- - ----- ~11 ------ ---------- - ~23 2/3'------------->

_ _ _ - - . . . ., -_"

: : 8: e: :e: ge: : e s e: :
0 0]O O 0- 0 0 0 0 0 0 0 0 v 0- 0l#

1 l'0 0 0 0 0 0 0 0 0 0 0 O O O O O
<

1 0
0 0 0 0 0 0 0 -0 0 0 0 0 Og 0 0 '

O O O O O O O O O O O O O O O |
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

*

0 080 0 0 0 0 0 0 0 Ob0,
0 0 024f ,

'
O O O O O O O O O O O O O O O O !0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 '

O O O O O O30 1 0 0 0 0 0 0 0 0 0

p1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 010 0 0 0 0 0 0 0 0 0 0 0 0 0 0gv
! p0 80 8 sv 0 0 0 0 0 0 0 0 0 0 0 1 0 00 0 0 0 3, 0 0 0 0 0 0 0 0 0 0

6

LAB 560 LAB 558 LAB 556 LAB "54

+----- 12 ' - -

-----12'-----------------------25'---------+

+ ------- ---- N
--49'---------- ---------------------- +

Notes:
1. I m els were measured on the surface of the concrete floor.

Final' surveys ccripleted Septerter 7,1989 using TBM-28 geiger counter2.

(#108113) calibrated calibrated May 2, 1989 and Model 10 microR meter #34915,calibrated June 28, 1989.
3. Each unit represents a three foot by three foot area or less.
4. Top value is the average beta /ganma contamination in DPM/100 cn in a three

fcot by three foot area or less.
5. Bottcm valug is the maxinun beta /ganma contamination in DPM for an area less

than 100 cm .
6. Circled nu:ters are wipe locations.
7. Nurters in squares are microR/ hour surface radiation levels.
8. No contamination was detected on any of the floors or walls, e cept for asmall spot (about 100 cm2) indicated as # which measured about,

350 cpm (beta / gamma') and about 250 (alpha). It was decontam-1000 dpm/100 cmgpminated to less than

,
. ..

. ..

- - _ _ _ - _ _ - - - - - .
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ATDCPIENT 13
FINAL SURVEYS OF NAILS T CWDINED LABOR 7CORIES 554/556

INITIAL _AND FINAL SURVEY _& 'HE NtRDDEST WAIL

-* ------------ 2 3 2 / 3 ' -------------- *
'

n

| 0 0 0 0 0 0 0 0 0
00 0 0 0 0 0 -0 0

2 meters 13 22 20
0 ~"" O O O O O, 0 0 0
0 0 0 0 0 0 0 0 0p

INITIAL AND FINAL SURVEY T pE MRI! EAST WALL

w __________24*.--______-_,

1
^

0 0 0 0 0 0 0 o
p 0 0 0 0 0 0 0 0

2 meters 13 23 13
0 0 0 0 0 0 0
0 0 0 0 0 0 0 0o

__.

INITIAL AND FINAL SURVET & 'HE SETHDEST NALL

*-- 15' 9"' --

J
0 0 0 0 00

l 0 0 0 0 00
2 meters 13 25

| 0 0 0 00
'

0 0 0 0 00u

INITIAL AND FINAL _S_ORVET T 'HE :umeAST WALL

a --------- 2 5 ' - - - - - -

0 0 0 0 0 0 0 00
0 0 0- S 0 0 0 00

0]0 d2 meters 24
0 0 0 0 00

0 0 0 0 0 0 0 007

Notes:
Final surveys ccr:pleted Septmber 7,1989 on the concrete floor using1.

' IBM-28 geiger counter (# 108113) calibrated calibrated May 2,1989 and
i Mcdel 19 microR meter #34915 calibrated June 28, 1989.

2. Each unit represent:., a three foot by three foot area or less.
3. 'Ibp value is the average beta /gamra contamination in DPM/100 cn2 in athree foot by three foot area or less.
4. Bottcm value is the Irpmum beta /gamra contamination in DPM for an

area less than 100 cn .
5. Circled nu:rbers are wipe locations.
5. Nu:rbers in squares are microR/ hour surface radiation levels.
7. No contamination was detected on any of the valls.
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ATIACIDiENP 10A
7 FINAL SURVET T DE MALLS T IABCRRKRIES 359/361/
\

FINAL SURVEY & DE IMDDEST WALL

-+------------24'------- ->
1a

0 0 0 0 0- 0 0 0'
O O O O O O O O

- 2 nmers 3 13
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

SURVET DE NJRDEAST WALL

-------------- 2 2 1/2 ' ------------
L l

O O O O O O O Oi
{0 0 0 0 0 0 0 0

2 meters h 13
L 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

FDDL SURVEY & HE SODIBEST WALL

24'--------------*- -

"'

0 0 0 0 6 0 0 0
10 0 0 0 0. 0 02 meters' 0{ . 13

0 0 0 0 0 0
0 0 0 0 0 0 0 0

FINAL SURVEY T TE SOUDEAST MAIL

[~~~o'~~~o1
~

o o o o o
0 0 0 0 0 0 0
0 0 0 0 0 08' 13
0 0 0 0 0 0 0
0 0 0 0 0 0 0

Y

Notes:
1. Final surveys ccccpleted Septenber 11, 1989 on the concrete floor using

TEM-28 gelger counter (#92238) calibrated July 20, 1989.2. Each unit represents a three foot by three foot area or less.
3. Top value is the average beta /gama contamination in DI!4/100 cm2 in athree foot by 7.h ee foot area or less.
4. Bottcm value is pe maxinum beta /gama contamination in DRi for an area

.less than 100 cm .
5. circled nurebers are wipe locations.
'6.[q Nurebers in squares are microR/ hour surface radiation levels.
7.

The two small area on the southeast wall (see At*xhment 10A) were\ decontambated to background levels.

- -__ _ - _ _ _ _ _ _ _ _ _ _ _ _



ATT/CHME2fr 11

FINAL SURVEY T HE2ZANIh3 JOOVE CINBDED LABS 359/361

--------------- 2 3 ' 1 " -- -------~ ~
0 0
0 P' Platform (connects to stairs)

i

0. I

*
I

o
I

O
Catwalk- +-

t-S tair so

1

0 0
0 Y Y

2
.

"

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 00 0@024- ,0 0 0 0 0 0

Wipe % 0 0 0 0 0 0 0 0
16'2" iPe Location*

o N O O O O O O O O j on Southeast Wall
West Wall 0 0 0 0 0 0 0 0 l

1
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0[

= -24'6"- -

Notes:
-

1. Final survey of labs empleted August 30, 1989 using geiger counter
m i-1S #108113, calibrated May 2, 1989 and Model 19 microR rreter
#3491S, calibrated June 28, 1989.

2. Each unit represents a three foot by three foot area or less.
3. Top value is the average beta / game contamination in DPM/100 cn2 in athree foot by three foot area or less.
4. Bottczn value is p e maximum beta /gamra contamination in DPM for an area

less than 100 cm .
5. Circled nu:ters are wipe locations.
6. Nu:ters in squares are measured microR/hr radiation levels.
7. No contamination was detected on the floors or the walls of this room.

|

|
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RITPCIM2ff 13A
'
[- FINAL SURVEYS CF WALLS CF IABTRKEY 558.

\'
INrfIAL AND FINAL SURVEY T 'DE NORUNEST WALL

c 11' ::

0 0 0 0
0 00 0

*
2 meters 14

0 0 ~~ 0 0
0 0 0 0

INITIAL AND FINAL SORVEY T 'DE NCRDEAST WAIL

e+ --------15'9" -=-i

I
O O O O OO
O O O O OO

2 meter:i 14 26
0 0 0 00
0 0 0 0 00

n
.

INITIAL AND FINAL SURVEY T 'HE S0[7DDEST WALL

* --15' 9"'-- %

| E O O O O -0 0

0]0
0 0 00

2 meters 27
0 0 0 0 00
0 0 0 0 00o

INITIAL AND hINAL SURVEY T 'HE sot 7DEAST WALL

- 12,______ .

A 'O O O O
O O O 0-

O]O
2 meters

O O
O O O O

Notes:
1. Final surveys carpleted Septerier 1,1989 on the concrete floor using

TEM-28 geiger counter (# 108113)-calibrated calibrated May 2, 1989 and
.!tdel 19 microR rreter #34915 calibrated June 28, 1989.

2. Each unii represents a three foot by three foot area or less.
23. . '1bp value is the average beta /gamra contamination in DPM/100 cn in a

three foot by three foot area or less.
4. Bottan value is the p beta /gartma con *htien in DPM for an

area less than 100 cn .
5. Circled nt't ers are wipe lccations.

(m 6. Nurrbers in squares are microR/ hour surface radiation levels.
i 7. No contamination was detected on any of the walls.

_ _ _ _ _ _ _ __ .-
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RI'DCE14ENT 13B
FDUL SUINETS T WILS T 1RCRRITI 560

| INITIAL AND FDUL SUINJf & DE lOGDEST NALL

12' =:=

l -

1 A 0 0 0 0
| 0 0 0 0

2 meters 7
0 O d 0 0
0 0 0 0o

INITIAL AND FDUL SORVEY T DE NCRDEAST WALL

w-- 15 ' 9 " ------+

0 0 0 0 00
| 0 0 0 0 00

@ 282 meter 3
0*--- 0 0 0 00
0 0 0 0 00p

..

INITIAL AND FDUL SURVET T DE SOUDDEST WALL

!= -------- 2 4 ' +e-

d
0 0 0 0 0 0 0 0

| 0 0 0 0 0 0 0 0
2 meters 14 21

0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

INITIAL AND FDUL SURVEY T DE 10RHDEST NALL

| |- 11' ::

k 0 0 0 0
0 0 0 0

2 meters
0{ 00 0

0 0 0 0
9

Notes:
1. FjJ1al surveys cotipleced Septertber 1,1989 on the concrete floor using

TEM-28 gelger counter (# 108113) calibrated calibrated May 2, 1989 and
Model 19 microR nater #34915 calibrated June 28, 1989.

2. Each unit represents a three foot by three foot area or less.
23. Top value is the average beta / gamna contamination in DPM/100 cm in a

| three foot by three foot area or less.
.4. Bottcm value is the trporn beta /gamra contamination in DPM for an

; area less than 100 cm .
5. Circled nu:rbers are wipe locations.
6. Nu:rbers in squares are microR/ hour surface radiation levels.
7. No contamination was detected on any of the walls.

|

|
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GROSS ALPHA / BETA COUNTING RESULTS FOR WIPE SAMPLE 0
Page 2 of 2

ALPHA BETA
(] COU t4 T

~

i GAMPLE ID LENGTH DPM/100 30.CM. % ERROR DPM/100 SG.CM. % ERROR
\- MIN 95% CL 90% CL

24 SE Wall Lab 1. (1,049E-02 95.00 (9,194g-01 ? .00
554/556

25SW Wall 554/556 1. <1.049E-02 95.00 f.3 077E-00 95.00

26 NE Wall 554/5561. <1.049E-02 95.00 <3.077E-02 ?5.00

27 SW Wall 558 1. -(1.049E-02 ?5.00 <3.07?E-02 95.00

23 NE Wall Lab 5601. 0.793E-01 230.60 <3.707E-01 95.00

AVERAGE 4.896E 02 3.47?E-01

HIGH 0.790E-01 1.415E 00
+

LOW 1.049E-00 3.077E-02

NOTEI THE ERRORS DO NOT IllCLUDE INHERENT EFFICIENCY C ALIBR ATIO:4 U l C E R T A ! ilT I C S .
(SEE ATTACHMENTS 12 13 13A and 13B for WIPE LOCATIONS)

O
N~-]s

ATTACllMENT 18: CONTAMINATION SURVEY RESULTS FOR LABS

554/556/558/560

.

(m
h6

ksl

1

.

.
__
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CROSS ALPHA / PETA COUNTING RESULTS FOR UIPE 3AMPLES

SEP 0 6 M40 4tegg 3:g 7 4

COUNT
CAMFL' '' _ENGTH DPM'100 50.CM. % ERROR I:PM/100 30.CM. % EF

MIN 95% CL 75% ..

L562/564 U-1 1. <1 04?E-00 75 00 :1 415E 00 75 00
Lebs 562/564

0 7/5/09 Labs 562/1. 0.79BE-01 030 60 7 307E-01 163 07
564

3 Lebs 562/564 1. <1 049E-00 75.00 :3 077E-00 *!.00

4 Labs 5;2/564 1. <1.049E-00 75.00 (3.07?E-00 95.00

5 Labs 562/564 1. 0.798E-01 230.60 ':7 17 4 E -01 75.00

4 Lobs 562/564 1. 6.090E-01 147.03 C3 077E-02 ?5.00

7 Labs 562/564 1. <1.047E-00 75.00 <3 707E-01 95.00
+

3 Labs $62/564 1. <1.047E-02 75 00 1.3 707E-01 75.00

? Labs 562/364 1. <1.047E-00 95.00 (3 077E-00 75.00

10 East Wall 1. 9.380E-01 119.10 (3.0770-00 95.00

11 North Wall 1. <1.049E-02 95.00 <3 077E-00 75.00

h| 10 West Wall 1. <1.049E-00 95.00 (3.277E-00 ??,

13 South Wall 1. <1.047E-00 75.00 :9.194E-01 95.0^

i AVERAGE 1 673E-01 3 3550-01
l ,

HIGH 9.300E-01 1.415E 00

LOW 1.049E-02 3.077E-00

NOTE: THE ERRORS DO NOT INCLUDE INHERENT ETFICIENCY CALIBRATION UNCERTAINTIL3.

(SEE ATTACHMENTS 14 and 15 FOR WIPE LOCATIONS)

ATTACHMENT 19: CONTAMINATION SURVEY RESULTS FOR LABS 562/564i

|
|

|
|

9

.
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! ATDCMENT 14

| FINAL 5(RVET CF CDEDED LABS 562/564
:
? .

t

to--------------- 2 6 1/ 3 '---------=1 i
:
t

..

! b
0 0 0 0 0 0 0 0 0

Oh0
,

j 0 0 0 0 0 0 0
3

1 1

j 0 0 0 0 0. 0 0 0 0
0 0 0 0 0 0 0 0

1

0 0 0 0 0 0 0 0 0
1 0 .0 0 0 0 0 0 0 0 t

0 0 0 0 0 0 0 0 0
) 0 0 0 0 0 0 0 0 0 i

1

! 74'
. 0 0 0 0 0 0 0 0
1

0 0 0 0 0 0 0 0 0 !

2 0 0 0 0 0 0 0 0 N
| 0. 0 0 0 0 0- 0 0 0 d, !

'
!

,

( 0 0 0 0 0 0 0- 0 0
0 Ob 0 0 0 0 0 0 0

;

i 0 0 0 0 0 0 0 0 0 -

I 0 0/ Og 0 0 0 0 jp

LAB 564 : LA3 562 '
F

%--_--------2 8 2 / 3 ' -------------- H
4

i'

!
.

Notest
1. Final survey of labs empleted September 1,1989 using geiger counter l

' IBM-15 #108113, ca'ibrated May 2, 1989 and Model 19 microR meter #34915, icalibrated June 28, 1989.
. t

2. Each unit represents a three foot by three foot area or less.
2 ;3. 'Ibp value is the average beta /ganma contamination in DPM/100 cm in a three

j
foot tf three foot area or less. >

4. Bottom value is pe maxinum beta /gemna contamination in DPM for an area ;

less than 100 cm .- '
5. Circled nurbers are wipe locations. ;
6. Numbers in squares are measured microR/hr radiation levels. !
7. No contamination was detected on the floors or the walls of this rocxn. t

1

;

; v
.

.

i

i

.I

!

. _ _ , . _ , . , _ . . ~ . , _ . - ,- , .. ~ . l
, ._ _ _ _ , _ _ , . _ _ _ . , . . , . , _ . . _ . . _ . . . _ . . . , .. -
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KI'DCIDDf1' 15 |

FDGL SURVETS T WAILS & O}BDED LABCRA'KRIES 562/564

INITIAL /K) FDGL SURVEY T 'DE 1001 WAIL
:

4 -------------- 2 6 ' 4 " ------------- 4
I i

| 0 0 050 0 0 0 0 0
t 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0p

INITIAL AND FDEL SURVET _& 'DE MSP WALL
W--------------24'-------------%

I
i 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0@ 0
2 meters

0 Og 0 0 0 0
0 0 0 0 0 0 0 03

INITIAL AND FDEL SORVET T 'DE EAST WAIL
~ ~ ~ - -

-2TC -- - ----- gp.-- - - ---- -

'{' I
0 0 0 0 0 0 0 0 .

0' O O O O O 3 0
2 neters @

0@0 0 0 0 0 0 0
0 0 0 0 0 0 0 0y

__

INITIAL AND FDGL SORVEY _T_ 'RE SOLTDI WAIL

W ----_ . -------- 2 8 ' 8 " ----------- ----w

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0

2 meters @
0 0 0 0 0 0- 0 0 0 0
0 0 0 0 0 0 0g0 0 03

.

Notes:
| 1. Final surveys ccmpleted Septmber 1,1989 on the concrete floor using

TBM-28 geicJer counter (# 108113) calibrated calibrated May 2, 1989 and
& del 19 microR meter #34915 calibrated June 28, 1989.

2. Each unit represents a three foot by three foot area or leas.
.,

3. 'Ibp value is the average beta /gama contamination in DPM/100 cn' in a three
foot by three foot area or less.

! 4. Bottern value is rfte mximum beta /ganma contamination in DPM fot' an area
! less than 100 en .

5. Circled numbers are wipe locations.
6. Numbers in squares are microR/ hour surface radiation levels.
7. No contamination was detected on any of the walls.

,

_
.



ORoss ALPHA / BETA COUNT!NO RESULTS FOR WIPE SAMPLES
AUG 3 0 SSE

ALPHA BETA
COUNTs

'3 AMPLE ID LE!10TH DPM/100 30.CM. % ERROR DPli/100 50.CM. 1 ERROR,

V MIN 9",% CL 7 5 '. C L

L317W-1 Lab 317 1. :1.049E-02 75 00 :3 72?E-01 75.00'

.

0 3/30/89 Lab 317 1. (1.049E-00 75 00 0.707E-01 75 00

3 Lab 317 1. <1.049E-00 95.00 <3.707E-01 95 00

4 Lab 317 1. :1.049t-02 95.00 <3.07?E-00 ?!.00

5 NE Wall Lab 3171. <1.04?E-02 73 00 13.077E-00 ?!.00

o NW Wall Lab 317 1. <1 s49E-00 75.00 0.130E-01 156. 00

? SW Wall Lab 3171. (1 049E-02 75.00 <?.174E-01 ?!.00

0 SE Wall Lab 3171. <1.04?C-00 95 00 <3.7.77E-00 75.0

9 Lab 317 Mezzaniqq (1.049t.02 75.00 (7 174E-01 75.00

10 Lab 317 Mezz 1. <1.047E-02 75.00 (3.707E-01 95.0;

AVERAGE 1 047E-02 4.041E-01

,O'3 H 1.049E-02 7.194E-01
V'

LOW 1.049E-02 3.077E-00

NOTE: THE ERRORS DO NOT INCLUDE INHERENT EFFICIEt4CY CALIBRATION UNCERTI.INTIE3.

SEE ATTACHMENTS 5 and 6 FOR WIPE LOCATIONS:

# l-4 (Attachment 5)
# 5-8 (Attachment 6)
# 9-10 (Attachment 5)

ATTACHMENT 16: CONTAMINATION SURVEY RESULTS FOR LAB 317 AND
LAB 317 MEZZANINE

,

| (O
\s-) '

t
i
,
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OROSS ALPHA / BETA COUtlTINO RESULT 3 FOR WIFE St.MPLES Pogo 1 of 2
,,

ALPHA FETA
CoutlT

SAMPLE ID L E t40 T H DPM/100 SG.CM. % ERROR DPM/100 SG.CM. % CT:
MIN 95% CL 75%

00-357 357,3 1. 's1.049E-02 95 00 (3 277E-02 75 00

28/bb/bh Lb 359/361 <1.04?E-02 95.00 <3.077E 00 75.00

3 Lab 359/361 1. 2.799E-01 230.60 <3 077E-00 95 00

4 Lab 359/361 1. 2.790E-01 000.60 13 70?E-01 ?!.00

5 Labs 355/357 1. (1.04?E-02 ?5.00 <3.077E-0 75 00

6 Labs 355/357 1. <1.049E-02 95 00 <1.415E 00 ?!.00

7 Labs 355/357 1. (1.049E-00 75.00 C.277E-02 95.00

3 Labs 355/357 1. <1.049E-02 95 00 <?.174E-01 75.00

9 Walls of Labs 1. <1.04?E-00 95 00 (3.707E-01 75.00
355/357 (NW)

10 Walla-Labs 355/1. <1.04VE-00 75.00 (9 194E-01 95.00
357 (SW)

11 Walla-Labs 355/1. <1 04?E-02 95.00 <3.727E-01 75 00
357 (SE)

10 Walls-Labs 355/1. <1.04?E-00 75.00 <3.707E-01 75
357 (NE)

13 Walls- 359/361 1. (SW) <1 049E-00 75.00 (3.277E-00 95 00

a s-359/36114 1. 2.798E-01 230.60 (7.174E-01 75.00(SE)

15 Walls- 359/361 1. 2.798E-01 200.60 (9 174E-01 95.00
(NE)

16 Walls- 359/361 1. 0.798E-01 230.60 13.70?E-01. 75.00
(NW)

17 Walls- 359/361 1. (1.04?E-02 95.00 (3 077E-00 75.00
(SW)

18 NE Wall-3 5 5 / 3 5 71. 9.332E-01 119.10 <1.415E 00 95 00
(NE)

17 359/361 Mezz 1. <1.049E-00 75.00 <3.70?E-01 95.00

20 359/361 Mezz 1. <1.04?E-00 75.00 <3.707E-01 75 00

21 359/361 Mezz 1. 0.778E-01 000.60 (3.077E-00 75.00

2: 359/361 Mezz 1. 0.790E-01 000.60 <1.415E 00 75.00

23 SE Wall of 1. <1.04?E-02 75.00 (3.70?E-01 95.00

| 359/361 Mezz
NOTE: THE ERRORS DO t10T It1CLU DE INHERENT EFFICIENCY C f,L Il<Rt.T I ON UtiCERT AINT I E a

|
'

(SEE ATTACHMENTS 7 8. 9. AND 10 FOR WIPE LOCATIONS)

ATTACHMENT 17: CONTAMINATION SURVEY RESULTS FOR LABS

355/357 and 359/361

|

-.
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'

.

GROSS ALPHA / BETA COUNTIllG RESULTS FOR WIPE SAMPLE 0
'

j Page 2 of 2

LPHA BETA
Couttii

] AMPLE ID LENOTH DPM/100 S0.CM. % ERROR DPM/100 30.CM. % ERROR
i MIN 95% CL 75% CL
j

I 04 West Wall 1. <1 049E-00 95 00 <3 07?E-02 75.00
! 359/361 Hez
I AVERAGE 1 077E-01 4 . /,6 ? E - 01

|
HIGH 7.300E-01 1 415E 00

LOW 1.049E-00 3.07?E-0

.

NOTE! THE ERRORS DO NOT INCLUDE INHERENT EFFICIENCY CALIBRATION UNOERTAINTIES.

!
i

:

ATTACHMENT ~17: CONTAMINTION SURVEY RESULTS FOR LABS 355/357 and

LABS 359/361

\.

T

4

6
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CROSS ALPHA / BETA COUtiTING RESULT 3 FOR WIPE SAMPLES Pago 1 of ,.
SEP 0 71989

ALPHA LETA
COUNT

CAMPLE ID LENGTH DPM/100 30.CM. % E.RROR OPM/100 SG.0M. % ER
MIN 95% CL 95%

L554-560 W-1 1. 2 793E-01 OJ0.60 (3 0770-00 75 00
Labs $54/556

0 9/7/09 1. (1 04?C-00 75 00 <3 707E-01 95.00
Labs 554/556

: Labs $54/556 1. <1.049E-00 75.00 <9.174E-01 75 00

4 Labs $54/556 1. <1.04?E-00 75.00 <1.415E 00 95.00

5 Labs $54/556 1. (1.049E-00 75.00 <3.0770-00 75.00

6 Labs 554/556 1. <1 04?E-00 75.00 (3.707E-01 75.00

7 Labs 554/556 1. <1.047E-00 75.00 <3.077E 00 75.00

3 Labs $54/556 1. 0. .'9 0 E- 01 030 60 <3.077E-00 90 00

? Labs $54/556 1. <1.049E 02 75.00 (3.077E-00 95.00

10 Lab 558 1. :1.04?E-00 75.00 (3.707C-01 9 5 . 0 ';

11 Lab 558 1. <1.04?E-00 75.00 <3.707E-01 95 00
'

12 Lab 558 1. 2.778E-01 030.60 <3.077E-00 ?S

Lab 558
13 1. <1,049E-00 95.00 (9 194E-01 95.00

14 Lab 558 1. :1.049E-00 95 00 <3.707E-01 75.00

15 Lab 558 1. <1.049E-00 95.00 <3.0770 00 95.00

16 Lab 560 1. <1.04?E-00 75.00 <3.707E-01 95.00

17 Lab 560 1. <1.049E-00 95.00 f.1.415E 00 75.00

13 Lab 560 1. <1.04?E-00 95.00 <3.707E-01 75.00

17 Lab 560 1. (1 049E-02 75.00 (3.077E-00 ?!.00

00 Lab 560 1. <1.049E-00 95.00 <3.077E-00 70.00

21 SW Wall 560 1. (1.04?E 00 95 00 <3.077E-00 75.00

00 NW Wall 554/554. <1.04?E-00 75 00 (3 7070-01 95.00

23 NE Wall 554/5561. <1.049E-00 95 00 (3.707E-01 75.00
i

NOTE: THE ERRORS DO NOT INCLUDE I NHE relit EFFICIENCY CALIthATI0tt UNOERTAINTIES
(SEE ATTACHMENTS 12 13. 13A and 13B~for WIPE LOCATIONS)

|

ATTACHMENT 18: CONTAMINATION SURVEY RESULTS FOR LABS

554/556/558/560
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October 17, 1989
696-1464.

i )
! Mr. R. F. Fish, Chief

J-
Emergency Preparedness Section

' U.S. Nuclear Regulatory Commission
Region V
1450 Maria Lane, Suite 210
Walnut Creek, CA 94596

9

Subject: Docket No. 70-734 -SNM-696; Addendum-to " Group
3" Report dated December 21, 1988.

References: 1) Asmussen, K. E., letter no. 696-1318 to Mr.
.

Robert D. Thomas, " Request for. Release of
Selected Laboratories to Unrestricted Use
(Group 3)," dated December 21, 1988.

,

2) Cotten, P. R.. " Confirmatory. Survey of ,

Facilities.in Buildings 2 and 9 / General
'Atomics / San Diego, California," Final

Report ORAU 89/F-98, July 1989.

Dear Mr. Fish:

In December 1988, General Atomics (GA) submitted its final
survey report in support of a request for a nonfirmatory
survey of a group of laboratories in GA's Building 2 (Ref.
1). That group of science laboratories was referred to as
" Group 3."- Subsequent to that request, GA requested that,

three additional laboratory rooms and an affected office in
Building 2 be added to " Group 3."~ The affected office wasi

'
included because a trench had to be dug in its floor to
remove'an underground drain line. In support of this later
request, GA transmitted- your office, by FAX, a.brief
description of the areas to be added and-some associated
survey - information. The Group 3 areas, including the added
rooms and affected office, were surveyed by the Oak Ridge
Associated Universities' Environmental Survey and Site
Assessment Team (ORAU) during their visit to GA's site

; March 14-23, 1989.

ORAU's final report (Ref. 2) documented the results of
their confirmatory survey of GA's_" Group.3" laboratories,
including the additional three laboratory rooms (lab 315
and rooms 1 and 2 of lab 309) and the affected office (room[ '} 302). As evidenced by the information in their report,

% ,,/ ORAU concluded that all the areas surveyed meet- the NRC-

'

10955 JOHN JAY HOPKINS ORIVE, $AN DIEGO. CA 92121 1194 . PO DOX 8$608. SAN DEGO. CA 92138 5608 (619) 4M 3000

, , _ . - ,,. - - - ., _ _ _ . _ . . . , _ . . . . _ . _ . - . . _ _ _ . - . . , , . . . _ . , - . . . _ . , -.
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(and State of California) approved criteria for release to
unrestricted use.

ORAU's exit mooting, held on March 23, 19C9, at the
conclusion of their confirmatory surveys of the Group 3

'

laboratories, was attended by Mr. B. Brock of NRC Region V ,

and Mr. K. Wong of the State of California. At that
meeting, GA agreed to formally document and submit for the
record the results of the radiation and contamination
surveys GA performed on the three added laboratory rooms
and the affected office prior to ORAU's visit of March 14-
23, 1989. This report was to be more comprehensive and to
supersede the preliminary and abbreviated reports
previously transmitted by FAX. Accordingly, enclosed are
three copies of such a report in the form of an addendum
(dated September 22, 1989) to GA's " Group 3" report of
December 21, 1988.

If you should have any questions regarding this
supplemental information, please contact me at (619) 455;
2823. -

.

Very truly yours,

aeL-
Keith E. Asmussen, Manager
Licensing, Safety and
Nuclear Compliance

l

Enclosure (3 copies): Report entitled, " Decontamination of
Selected General Atomics' Science Laboratories For Release to Unrestricted Use i
Addendum to " Group 3" Repon Dated December 21,1988 (This Report Adds Lab
315 and Roorns 1 and 2 af Lab 309)," dated September 22, 1989

| cc: Ms. Mary Horn, NRC Headquarters

|
1

| i

O
.
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DECWDMINATICN OF SE:LECIED GDERAL AKHICS'
|
,

( >

| SCIINCE LABOPJCORIES FOR RELEASE
i

!

| 'IO UNRESIRICIED USE ,

,
,

b

"
>

( l

| AIIDIDtM 10 'GOUP 3" REPORT DMED EE3MER 21,1988
i

i ('!EIS REEN.' JGS IAB 315 AIO ROGB 1 Ale 2 & IAB 309)
.

A

!
I
l

September 22, 1989

|

l
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General Atcznics 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). A number of laboratories were released earlier
this year in two groups designated as " Group 1" and "Grcop 2". Group 1
involved the release of twenty-five (25) laboratories and Group 2 involved
the release of thirteen (13) laboratories. In addition, another group of
laboratories have been decontaminated; this group has been designated as
" Group 3". " Group 3" consists of fifteen (15) laboratories (12 of these
laboratories have me::anines) and nine (9) other mezzanines located above
laboratories which are not being released at this time. 'Ibete later
laboratories are currently occupied; hoe ver, none of the activities
involve the use of radioactive material.

On Decernber 21, 1988, GA surznitted a report surtnarizing the final
surveys ccrupleted for " Group 3" laboratories (Reference 1). Subsequently,
GA also decontaminated Laboratory 315 and Rocrns 1 and 2 in Laboratory 309.
Preliminary surveys were provided to the Nuclear Regulatory Ccxunission
(NRC) on February 28, 1989 suninarizing the decontamination efforts. These
preliminary surveys are also provided in this report. Attachment 1 is the
survey of Laboratory 315 and Attachment 2 is the survey of Roczns 1 %d 2 of
Laboratory 309. Note: Roam 3 of Iaboratory 309, Laboratory 307 and Rocxn
311A (surveys conducted in rcm 311A in 1977 show some residual

contamination which may require decontamination) will be decontaminated at
a later date.

Under contract with the NRC, Oak Ridge Associated Universities (ORAU)
conducted a confirmatory survey of the " git >up 3" l'6 oratories and the Stage
2 area of Building 9 during the peilo.1 }hrch 14-24,1989. ORAU included
Lab 315 and Rocxts 1 and 2 of Lab 309 in their confirmatory survey. A final
report documenting these surveys was ccropleted in July 1989 (Reference 2).
The labs have been released to unrestricted use.

. __ -
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( This apart frman11y doctuunnts GA's surveys of lab 315 and Homs 1 and,

\ 2 of Lab 309 and prwides information on soll sanple results after cleanup
of Ro ms 1 and 2 of Lab 309.

:

2The total area of lab 315 is 288 ft and the total area of rooms 1 and
2 2

: 2 of lab 307/309 is 620 ft ; for a total of 908 ft , .

.

-A brief history of the use of these laboratories is provided. The
primary radionuclides previously used in these laboratories were Cs-137,
Sr-90, and other fission products, Co-60 and other activation products, as
well as uranium (including various enrichments of U-235) and thorium.

Both of these laboratories required decontamination. The prinary
contaminants found during the decontamination offorts were Cs-137, Co-60
and Sr-90. Lab 315 had several small areas which required decontamination

2(~ 1 ft ). These areas were decontaminated to levels below the guideline
limits. The decontamination efforts in rome 1 and 2 of lab 309 involved
removal of the drain pipe (capped off after remwal of an underground tank

h in 1984), renoval of contaminated concrete frcan the Iloor and walls (until
b residual contamination was celow the guidelines) and removal of ~375 ft3 of

l contaminated soil, drain pipes and concrete. Soil was removed until the

! residual met the criteria approved by the U. S. Nuclear Regulatory
i Ccanission (NRC) and endorsed by the Department of Health Services for

application at GA's site. These criteria for releasing soil to
-

unrestricted use are sumari::ed in Tables 2 and 3 (Attachnents 6C and 6D).
Soil sanples (including caposite sanples) were taken in every exposed
location after clean up in order to demonstrate cca:pliance with the soil

! criteria.
| r

GA has decontantinated these laboratories consistent with the *

State of California's and U. S. Nuclear Regulatory Ccmnission's guidelines '

for Release of Facilities and Equiptent to Unrestricted Use. The results '

of the final radiation and contamination surveys are included in this i

report to defenstrate cca:pliance with the guidelines. The results of the
analyses of soil sanples (collected after cleanup) are also included in

:

this report to demonstrate ccs:pliance with the soil target criteria.

2
,

b

I.
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SITE DESCRIPTICH

The location of Building 2 with respe.-t to other facilities on the GA
Site is shown in Attachment 3. A layout of Building 2 is shown in
Attachment 4. We building is divided into three Laboratog sections;
laboratory B, C, and A. Laboratory B includes offices and laboratories
frcru 102 through 243. Laboratory C includes offices and laboratories fra
300 through 445 and Laboratory A includes offices and laboratories fr(.t 502
through 651. The laboratories to be released to unrestricted use (Lab 315
and Poams 1 and 2 of Lab 309) in " Addendum to Group 3" are located in the
laboratory C section (see Attachment 5).

Labs 307 and 309 were cambined labs consistirq of four (4) rocrns (See
Attach::ent 2) which were frequently referred to as one laboratory, namely
Laboratory 307. In this report recrns 1, 2 and 3 are referred to as Lab 309
rooms 1, 2 and 3 and rocru 4 is Iab 307 (See Attachments 5 and 8). Both
labe 307 and 309 had drain lines connected to an underground storage tank
located outside of the building which was usually Leferred to as the "L 307
tank". The "L 307 tank" and surrounding contaminated soil were re::eved in
1984. The drain line frcan the tank to Labs 307 and 309 were capped off
(see Attachment 8) when the tank was removed. A report documenting this
effort was subnitted to the h"dC on Novernber 30, 1984 (Reference 3) along
with a request to bac'c fill the hole resulting frczn the rmoval cf the
tank.

Laboratories 307/309 had been cleaned (including sandblasting)
initially in '1978. Subsequent radiation levels were greatly reduced but
did not reet the Ibnits for release to unrestricted use. In February 1989,
the drain line to the laboratory was renoved and decontamination efforts to
release labs 307 and 309 to unrestricted use began. Labs 307 and 309

2occupy an area of approxi:rately 1150 ft . In addition, Rocru 311A (~100
ft ) which was also used during the same time frame may also have to be
decontaminated at a later date. Thia rr.por covera rooms 1 and 2 of lab

! 309 having an area of about 620 ft . The rest cf t'.: area consists of recrn2

i 3 of lab 309, rocrn lab 307, and roczn 311A which have a t<-M area of about
2630 (including the 100 ft area of roczn 311A) .

3

-
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TARGET CRITERIA FOR REIEEE 3 UNRESTRICn:D USE
1

The follwing criteria have been apprcned by the NRC and the State of
California for the GA site.

.

FACILITY Ato EQUIPMENT
1

Table I (Attachment 6A) is taken from USNRC's criteria for releasing'

facilities and equipnent to unrestricted use. It has been incorporated
into our SNM-696 license. The State of California's limits for release of

| facilities and equipnent to unrestricted use are identical to these limits
for the radionuclides of concern (predominantly Cs-137, Sr-90 and Co-60).
These guidelines, "DHS Criteria for Release of Facilities and Equipnent to"

Urxestricted Use,' are also known as "DECCN-1" are sumrarized in Table I

(Attachment 6B). GA has decontaminated the laboratories to levels belw
these guidelines.

*
SOIL CRITERIA

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

(Attachments 6C and 6D, respectively). These criteria have been

previously approved by the NRC for use at the GA site and were approved by
the Department of Health Services. - Table 3 (Attachment 6D) provides soil

j concentrations in pC1/g which if residing on the surface and inhaled would
not lead to an exposure exceeding the target criteria in Table 2
(Attachment 6C). i

Soil exposed during and after rencral of the drain pipes in lab 309 was
.

analyzed by gemna spectroscopy to determine the' various radionuclides and

radioactive concentrations of each. Mat chenistry was also performed on
i

selected soil sanples to determine the Sr-90 soil concentrations. If the-

levels were above the soil criteria sumrarized in Table 3 (Attachnent 6D), -

soil was rernover' until these levels wre net.
.

E

b

4
.
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INSTRlND1 g AND MEASURDEfr LIMITS FDR PHEASE
|

Instrunentatien
1. Beta /gamrna counters - Model Tai-28 and Model TE4-15 geiger counters

manufactured by Tty-hnie-al Associates were used to survey surfaces for!

beta /ganma contamination. The instruments contain a pancake
Geiger-Mueller (G4) detector which has a Window thickness of less than

2
7 mg/cn . The instrunent has three ranges covering frcan 0-50,000
counts per minute (cpn). The instntments are calibrated semiannually
using a Cs-137 standard or a pulser.

2. Genua Detectors - Model 19 microR meters with NaI scintillation
detectors manufactured by Indlur.t Measuransnts Inc. weie used in all
locations. Its instnrnent has three ranges frcn 0 - 5 nc/hr. 3t?
microR meters are normally retu.:: Tied t;> the Manufacturer for -

calibration annually. Gama systral analysis on esitetud suples
were performed using a lL.gh girity cytrmanitm detector mwafactured byi

Canberra Industries, Inc.

3. Im lwal Alpha /Deta ecranting systems msnufactured by Canberra were
ur,ed to analy::e wipe camples.

The alpha /bota systems and the garcanium detector systen has been
et.0.ibrated for various type of sanples. This calibration is checked on
a daily or weekly basis dop nding on usage.

, Measurment limits for Release.(

The final survey results have been converted frera epn (counts per minute)
2for a particular detector to dpn/100 cn . Detector " background" cpn are;

'

subtracted frcru neasured readinge. The values are then corrected for
, efficiency and geometric factors associated with the instrunerpation.
!

1. Backcrund

A " standard" natural background was deternuned for each instrunent and
:

| 95

1
i
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subtracted frcin the survey readings. The surface beta /ganta readings

O were ccr:pleted using the tam tedel 28 and ledel 15 G4 counters which

have a background concrete reading of about 80 plus or minus 20 counts
per minute.-

2. Efficiency

tGS traceable standards were used to calibrate instru: tents for various
efficiencies. The standards consist of concrete blocks (one for each
radionuclide) having an area of approximately 25 cm x 25 cn spiked
with an les traceable standard liquid solution of the specific
radionuclide i.e. Cs-137, 93% enriched uranium, depleted uranium and
thorium. The maximum allowable level is 15,000 dpn for an area less

2
than 100 cn and the average allowable level for an area 1 neter by i
neter or less is 5000 dpn/100 cn2 (Attachments 6A and 6B). Surface

neasurements of the blocks were obtained with the instruments and
percent efficiencies were obtained. The readings were corrected for
efficiency by nultiplying by the appropriate correction factor.

t

{ 3. Geatetry Correction

The acceptable values listed in Table 1 are in dpn/100 cn , therefore,2

! a correction factor was applied to the measured values to correct for
/

the smaller area of the detector. The ledel TEM-28 and 14adel Tai-15
(gelger counters) have a 5 cn diameter detector which neasures a 19.6

2
The reading is therefore corrected by nultiplying by 5.1.cn area.

The alpha detectors used for the surveys "see", at any given time, an
2area of about 78.7 an , which then requires a correction factor of 1.27.

PREVICUS LABORMORY /CTIVITIES

A brief description of the previous use of these laboratories over the
past approx.irantely 20 years is provided below. Inforration is also provided
below on the work involved in cleaning these labs and the results of initial
surwys of these laboratories.

6

v
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Iaboratory 315 _(No me22M11ne)

.*evions History

In the early 1970's, various experi::ents involving the use of fission
products as tracers for kinetic and themodynamic properties of high
te @erature materials w re conducted in these laboratories. In ackiition,
Cs-137, I-131, Ag-110 and h -127 were used for thermal adsorbtion studies
(Wrk Authorizations #2000, 2059, and 2073).

1989 Decontamination Effort
Surveys using geiger counters and microR meters showed no contamination on
the floor (tiled) or walls of the laboratory.

Several small areas wre identified by CPJU as needing additional cleanup
(below tile floor and wall) during the confimatory survey canpleted Parch
14-24, 1989. ORAU re-surveyed the areas after GA decontaminated then and

found the levels to be below the release criteria (Reference 2).
.

Roamn 1 and 2 of IabOcci.acy 309 (No Mrzminine)

|

Previous History

The Wrk Authorization records seemed to refer to these two laboratories;

as lab 307. For this reason, all Wrk Authorizations referring to " lab
307" are assu::ed to be for lab 309 also.

| Wrk Authorization #1459 was approved in August 1969 to allow the
'

possession of 50 grams of depleted uranium for " parting discs of UC with
2

a dia::end wire saw". In 1970, the possession limit was increased to 300
grams U-238.

Wrk continued until ~4/77 in these labs under several different Wrk
Authorizations. b'Vs $1882 and #1967, approved 8/15/72, authorized the
cutting of Peach Bottczn spine elccents to begin diffusion experitmnts, b3
#1983, approved 10/1/73, covered all fuel chemistry branch work requiring

7
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Special Nuclear Material (S!N) and other radioactive materials. E #2021,

Q issued 4/24/74, alleved both S!N and non-SIN to be used for chemical and

instruraental analyses on materials. E's #1907 and 2023, approved ~5/73,
authori:ed mixed fission products and U-235 to perform post irradiation
analysis of irradiated fuels (U0 , UO /Th0 ' UC ) of various U-235

2 2 2 2
enrichments. E #2029 was issued to conduct analysis of Peach Bottczn fuel
elements and ifIGR core materials. E #2033, approved 8/29/74, to
irradiate U0 in pellet fonn in stainless steel cans and examine segments

2
of fuel cladding and structural ccr:ponents for fission gas and tritium
analysis at TRIGA and Hot cell, m #2061 authorized autoradiography of
irradiated fuel bodies and m's #2051, #2091, and #2166 authorized
miscellaneous measurements of specimens (irradiated carbon, silicon
carbide, etc.) until 4/15/77. The records do not show any other m's
issued for these laboratories beyond 4/15/77.

1977 Decont.Tnination Effort

In 1977, decontamination of the laboratories w gan (information was
obtained frcru Health Physics Iog Book #7467). Rocrns 1 and 2 were

decontaminated (including sandblasting) frun relatively high radation
' levels to low radiation levels. The rocxns were ecx:pletely empt.wa, rocin 2

was retiled, the drains were plucypd (scxne with lead and cement
" patches"), and the drain lines were tagged with " Caution Radioactive

Materials" labels. The labels on the drain lines identified the Health
Physics log book which docu::ented this effort. The radiation levels after
the rocrus were cleaned constitute the " Initial Survey". Scme of this
information is presented in Attachment 9.

1989 Decontamination Effort
2 2In roczn 1 (*350 ft ), the concrete floor areas represent about 318 ft ;

the rest of the floor area (about 32 ft ) are soil trenches resulting frcm
the regioval of the underground drain pipes. ORAU identified an area of
the floor along the southeast wall which needed ackiitional cleanup. GA
IL=Trned a segment of concrete and disposed of it as radioactive waste.
Subsequent surveys by the ORAD team shcNed levels were below the
guidelines.

|
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2
In rom 2 (~270 ft ), the new tile installed after the original cleanup in
1977 was renoved. The concrete was also ccr:pletely remved frczn the floor ,

surface. The underground drain pipes were then remved. The highest
radiation level noted on the pipes was '8 mR/ hour beta /gama. Trenches
were formed by the reteval of the pipe shcun as the dotted areas in
Attachments 10-13. Contaminated soil was detected using microR meters and
geiger counters. The drain pipes and the soil belcw the drain pipes were
ratoved and disposed of as radioactive waste.

Surface soil samles were collected frczn each area exposed. Sarples were
dried to remove moisture and then analyzed by gama ray spectroscopy using
a high parity gernanium detector systen in accordance with written
procedures. All gama unitting radionuclides were identified and their

concentrations were determined. The Th-232 value was obtained based on
the concentrations of the daughter radionuclides. Th-232 was assumed to

be in equilibrium with its daughters. Wst chemistry was alt , perfomed on
selected soil sanples to determine the Sr-90 soil concentrations. Results
of the soil sanples showed predcminantly Cs-137, Co-60 and Sr-90

'

contamination (the pipe had rusted through resulting in soil
contamination) . The locations of the initial soil samples are providcd in
Attachment 10 and Attachment 11 provides the results. A few of these

locations had soil contaminated to levels which exceeded the release
criteria described in Tables 2 and 3 (Attachments 6C and 60,
respectively). In these areas, soil was retoved until the approved levels

,
were met.

Final soil sanples were collected in all areas where additional cleanup
| was conducted. Individual soil sanples as well as cer:posite soil samples

were collected. The locations of the sanples are shcun in Attachments 12
;

and 13. The results of these sanples are shcun in Attachment 14. No
additional soil sanples were collected in those areas where the initial
soil sanple result did not exceed the soil release criteria. A total of ~

3
375 ft of soil was removed during the cleanup stage representing about~

i

fifty (50) 55 gallon dnes of contaminated soil; three of the 55 gallon
3

dnra of soil (~22 ft ) were retoved during ORMPs visit after analysis of
a sanple collected in the " pit intersection" (see Attachnent 12 for

9
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t

location) by ORAU and split with GA showed scrne Co-60. Although
the levels would have met the guidelines (because it is an area less than
30' by 30'), additional soil was ruwed to reduce the levels (see
Attachment 14 for results). SuMegaent sanples collected in this area by
ORAU and split with GA were also analyzed .iainediately in the Health;

Physics Laboratory. These results (Attachment 14) showed contamination|

i levels were wil telow the target criteria provided in Table 3 (Attachment - *

|. 6D). All other sanples split with the ORAU during their visit were also
analyzed and found to be well within the target criteria.

K. Mang representing the state of California also collected soil sanples
in the " pit intersection" area subsequent to the above described renoval'

of additional soil. These sanples were also split with GA. GA counted
the sanples in the Health Physics Laboratory. The results (provided in
Attachment 14) showed levels were below the soil criteria concentrations
for release to unrestricted use.

During ORAU's survey of this rocan, scrne spots were found on the walls.

These spots were decontaminated inmediately and re-surveyed by ORAU.
I.evels after additional decontamination were below the guidelines for
release to unrestricted use (Reference 2).

FINAL RADIATION SURVEYS

Final surveys of I# '415 and Rocens 1 and 2 of Lab 309 were conducted
using the Model 3 M-28 i Model TBM-15 geiger counters. The measurernants

2of average contamination were averaged over 1 meter and are given in
2dpn/100 cm . The =vimn centamination level applies to an area of not

2
nore than 100 cm . Attachment 7 provides the final ~ survey of lab 315.

Rocrns 1 and 2 of lab 309 were surveyed primarily during the ORAU
visit. Areas requiring additional cleanup as identified by ORAU were -
decontaminated by GA personnel. Levels after additional decontamination

.were below the guidelines for release to unrestricted use (Reference 2).

10
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A microR r:eter was also used to survey the laborator'es and to
neasure floor radiation levels. Radiation levels in 10,315 were at
nornal background levels (see Attachnent 7). Radiation levels on the soil
surfaces in Rocxus 1 and 2 of Lab 309 were less than 30 microR/ hour after
rer:cval of the contaminated soil. Levels belw this indicate that soil
radionuclide concentrations for the radiwuclides of concern are beim the
soil target criteria.

FINAL CatRN4INATIN SURVETS

Table 1 (Attachttents 6A and 6B) provides limits for acceptable
ratovable surface contamination levels. Contamination surveys (wipes)
wre conducted although no retrnable contandnation was suspected i.e. the
labs had not been used for several years. The wipes were collected on the
floors of Lab 315. The wipe sar:ple locations are shown in Attachments 7
and the results are shown in Attachment 15.

2The contamination levels in every location were ( 20 d;ra/100 cm
area, and well telow the Table 1 limits (Attachmnts 6A and 6B) for
rer:evable contamination.

CmPLIAkCE WID{ 'IME TA%?T CRI'IERIA

I Facilities and Equiptent

All floors, walls and concrete surfaces were decontaminated below the
release levels specified in Table 1 (Attachment 6A and 6B). The final
surveys provided in this report demonstrate ccr pliance with the criter a

, for release to unrestricted use.
|

Direct Radiation

The direct radiation level at all areas of Lab 315 and Parns 1 and 2 of
| Lab 309 are less than 10 microR/hr above background (at one neter above

ground level). All surface radiation levels on the soil inside the
trenches was less than 30 mircoR/ hour after re: oval of the conta::d.nated
soll.

11



. . _ . _ . _ . _ . . _ _ . _ . . . _ . . _ _ . . _ _ . _ . . _ _ _ _ _ _ _ . _ . . . . _ _ _ . . - . . _ _ . _ _ _ . . _ . . _ _ _ _ .

1
-

|

:
1

!

soll Limits

! no 'results of soil sanples collected in every area after cleanup show
i

| levels are well-below the target criteria specified in Table 2 and 3 '

|. (Attachments 6C and 6D).

|

|
|

{

! CONCLUSICW

! Final surveys of Lab 315 and Rocns 1 and 2 of Lab 309 and results of final

soll sanples collected in Rooms 1 and 2 of Lab 309 provided in this refbrt,

|- demonstrate that the levels meet the guidelines for release to
unrestricted use.-

|
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ATTACHMENT 1
FINAL SURVEY OF LAB 315 i
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FINAL SORVEY COMPLETED 2-28-89

Instruments used were: Ludlum 19 microR meter #33545
calibrated 11-11-88, and geiger counter TBM-28 4108113<

calibrated 10-31-88.
1. Each unit represents a-three foot by three foot area or less.
2. Top value is the average beta / gamma contamination in DPM/100 cm square

in a three foot by three foot area or less.
3. Bottom value is the maximum beta / gamma contamination in DPM

for an area <100 cm square.O <. Circled numbers are wipe locations.
t') 5. Numbers in squares are measured microR/hr level.

6. No contamination requiring cleanup was detected in this lab.

.
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ATTACHMENT 2 Page 1 of 2

2/27/89
Sumaanry of the T., , mtaulnation of

IJBS 307/309 for release to uutoodlcted use
.

Labs 307/309 are located in the Iaboratory B section of General
Atcrnic's Building 2. These labs had drain lines connected to an
underg'ound tank called the "Ie307 tank". This tank and surrounding
contaminated soil were rernoved in 1984. The drain line frr the tank -

to Lab 307/309 was cW off when the tank was rerieved.

During the past few nonths, the drain line to the laboratory was
removed and decontamination efforts to 1.Jease labs 307/309 to
unrestricted use began.

These efforts are being cer:pleted in two par *J. Thegabs(shownin the attachment) occupy an area of o Part Iconsists of two rocrus (rocras 1 and 2) pdmately 1150 ft . 2mving an area of about 620 ft .
Part II (roop 3 and 4) also consiscs of two rectus and has an area of
about 530 ft .

He have finished decontamination of Part I and would like a
confirmatory survey ccx:pleted so we can refurbish the area.
Ailitional information is provided below:

The imdarground drain pipe was rerrved in all of the Part I areas
shown in the attached drawing. A trench was for:ned by the removal of
the pipe shown as the dotted areas in the drawing. Soil sanples
collecxa:1 inside the recrus showed scme soil con *& tion below the
pipe (indications are that the pipe had rusted resulting in scrue soil
contamination). The pr # mine t radionuclides found in the soil were
Cs-137, Co-60 and Sr-90. Forty-four drums (55 gallon) of soil were
reicved frcxn the trenches. Confirmatory soil sarples collected after
rer:cyal of the soil were a:talyzed. Concentration values for both
Cs-137 and Co-60 were found to be well below the criteria previously
approved by NRC. We are awaiting final soil sa::ple results for Sr-90
and are expecting the values to be ( 100 pCi/ gram. This is because
sar:ples collected before cicanup was completed were analyzed to have (
300 FCi/ gram. Since the limit for Sr~90 is 1800 pCi/ gram (Cption 1,

| criteria limit for inhalation dose), we shoulci meet the criteria. The
| surface radiation levels are (10 microR/hr above background at one

meter.
l

2
In recra 1 (~350 ft ), the concrege floor areas which would need +

to be surveygd represent about 318 ft ; the rest of thg) floor area(about 32 ft ) are soil trenches). In roczn 2 (~270 ft , the concrete
was removed ccx pleted frcru the floor surface so the entire area is
exposed to soil. The soil trenches in the rocm are shown in the
drawing.

O
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ATTACHMENT 6C

g
_ TAEG 2

Cet terta for Soil Dee:nt*-irien at the CA Site ~

'

hposurt Target'

Pa thway - Other histingg arts Cetterta or Ocidance
Sternal Radiation 10 ur/hr(unalt bocy) - (35 me s=/y-) (,) M FN indoch @ deanup

standard for hactive Uranium
Processing Site; 500 ves/7t- -
10 CTR 20; 170 arsun/yr-e RC
Guidance; 400--900 mram/yr-sur-
geen General's Guidance for in-
door' exposure:' 25 res/yr-
40_CTR 190.

hhalation of Partic- 1 mrad /yr (1ulanas (lung, bone) (20 mrim/yr)gg). 1500 mram/yr-10 CTR -20(d)
'_ 25 aren/yr-30 CTR 190

3 ar:.d/yr (bone)
-1 mrad /yr -(lung) . 3ersd' (bone)(60 ares /yr)
EPA It unsuranic Guidance

.

,
-

. -

(a)Ihis value does not include ba kg

c ground - the 35 mrza/yr (realistic
. dose) includes shielding factor of 0 5 reca build 1=g a residential;

j
i /

home for general population and residence time 80 percent.
4

(b)40 CTR Part192 - Federal Register, April 22, 1980.
(c)Essed on -quality factor of 20 a

emitted frem the transuranic elements.s originally intended for alpna
,

Designated tu or derived from i0 CFR 20. -,.

,

I
e

-

,

: s

>

. , - ..-r- , - - - . ~ . _ , , , ,w.. ,,m,w'. - . , , . . .. ,,._. . . . , , #..-c.c.y,m.,,, %.,'-u,r7.-,



ATTACHMENT 6D

TABLE 3

Individual Concentration in Soil Resultine in an Annual Inhalation
Dose or 20 meem to the LunrIII and 60 mrem to the Bone (2)

Solubility Derived Concentration (oCi/r)
Radionuclide Cla ssiriention Lune (20 meem/vr) *cne (60 mrem /ve)

U-23 8 Y 35 1.2 x 10 4

2 3U-23 d W 3.2 x l o 3.9 x 10g
3U-23 8 D 1. 9 x 10 1.2 x 10

U-235 Y 35 1.2 x 10
4

2 3U-235 W 3.2 x lo 3.9 x 10g
3U-235 D 1. 9 x 10 1.2 x 10

U-234 Y 30
a

3.' 0 * ' 0
l2U-23u k 2. 8 x l o 36 x 10g

3U-234 D 1.7 x 10 1.1 x 10
'

Th-232 Y 35 2. 6 x 10.,
.

'

Th-232 W 3.3 x t o 1. 0 x 10'
2

Ra-228 W 3.3 x 10 2. 9 x 10"
Th-228' T 20 1.8 x 10f2; Th-228 W 1.3 x 10 3.3 x 10
Co-60 T 1.2 x 10 1. 6 x 10Co-60 W 1.2 x 10 5. 8 x t o

5 6Cs-137 D 9. 6 x 10 3,3 x 3o

Sr-90"
1.8 x luf 2.6xlof

| T
i Sr-90 0 1.6 x 10 2.8 x 10
|

|
|

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

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

|

(3) The daughters or Th-228 and Ac-228 do not contribute significantly to the
inhalation dose because of their comparatively short half-lives..

(4) Solubility classifications are based on ICRP-30.
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ATTACHMENT 6A
,

TABLE 1

, ACCEPTABLE SUltFACE" CONTAMINATION LEVELS
r

r

if88CLtDESa AVERACED C' I MAX 1HUMbdf. ggggggggggb 'e f
i

U-nat[' U-235, U-238, ducts - - - 4and ,

assoc sted decay. pro 5,000 dem a/100 cm2 15,000 dpa e/100 cm2 1,000 dpm a/100 cm2
-

Transuranics Ra-226 Ra-228,
Th-230. Th-258, pa-231, i4 ,

Ac-227,s Ial25, 1-129 1. 'pm/100 cm2 300 dps/100 cm2 20 dre/10u em2i
Th-nat. Th-232. Se-90.

Ra-223. Ra-224 U-232.-1-126'
!

,

1-131, 1-133 1600 dps/100 cm2 3000 dye /100 cm2 200 dpm/100 cm2
Beta-ganuna emitters. (nuclides ~
with decay modes other than

- 1alpha emission or spontaneous
fission) except Sr-90 and- !

!olt. -- noted above. 5000 dem 8y/100 cm2 15,000 dem Sy/100 cm2 1000 dpa Sy/100 cm2 |
_

aWhere surf ace contamination by both. alpha- and beta- gammaa-emitting nuclides exhi.1s, - the limits ~ established for| alphr. and beta- ganuna-emitting nuclides sliould apply independently.
b ~

I
.

As used. in this table, dpm (disintegrations er'alieute) r.eans.tho' rate of emission by radioactivs material ~as -!i
determined . by correcting the counts per minu e. nbserved by an appropriate detector for background, ~ ef ficiency,and geometric factors associated with the instrumentation. i-

>

i C
Measurements.of average contaminant should not'be averaged over more than 1 square meter.- For objects.of lessi surf ace area, the average should be derived-for each such object. s *

d IThe maximum contamination level applies.to.an area of not more than 100 cm2, (
*The amaunt of removable radioactive material per 100 cm2 of surface area.should be determined by wiping that..

area witii dry filter or sof t absorbent paper,- applyl'86 moderate preassure, and assessing the amount of
radioactive material on the wipe with an appropelate Inst rument of known efficiency. When removable

!
>

t contamination.on objects of less surface area is determined, the pertinent levels should be reduced
.1 proportionally and the e tire surface should be wiped.

t '

|# I

: ' The average and maximum radiation levels uuuociated with surf acc contamination ~ resulting from beta-gassna
emitters should.not exceed 0.2 mead /hr at ' l cm and 1.0 mrad /hr at l ' ca, respectively, measured _ through not more

!~ than 7. milligratas per square centimeter of Lotul absorber..
I

.

>

|7
.|-

|

! j

! 1

'

.
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ATTAChME.NT 6B

TABE I
,

.

'

ACEPTABE SUFFAE CCNTAMINATICN L9ELS1h/
.,-

IUQ.lf ABf * l'iAXIt W d EU/ABE*(dpm/100 cm ) (dgm/100 cet2) (dpm/100 :=21
t) U-nat, U-235, U-238, and 5,000 15,000 1,000associated decay products

3) Transuranics, D.e-226, P.a-228, 100 300 20"'h- 2 2 0. Tn-229, Pa-231
Ac-227, T-143. I-l?Q

:) Th-nat, Th-232, S:-90 1,000 3,000 200Ra-223, P.a - 2 2 4 U-232,
I-126, I-131, I-133

L) Data-gann.a emat:ers (nuclides 5,000 15,000 1,000with decay medics other than
cipha entisti.on or spontaneous
iission) except S:-90 and
others noted above.

,n) M-3, C-14 excep: as DNA 20,000 60,000 4,000precursets .f/

ihcre su: face contaminacion by both alpha- and be:a-gan :a-emi::ing nuclides exts:2
_

!s atlished !:: :ne ;
alpna- and beca ga.: a-ems::ing nuclides snculd apply independe :l .

-

.

i

u used in :his :able, dpm (disin:eg:acio .s per .r.inu:e) means :he :1:e : amassion by :adicar::.Lal as de:er. vined by cc::ec-im; :he coun:.1:e:
1 pe: minu:e chserved by an app::p: a:e de:a::::.

!:: backsicu.nd, e!!Leiency, and ge me::i: fac:::s ass: cia:ed wi:h :ne ins ::. e--= -'--
iaasuremen s of ave: age con:a:.:. nan: saculd no: he averaged ove: =cre :han i square me:er. I::::'ects of less surisce a:ea .. - e ave:ago s' -"'' 'e derived :: each su:: :::ec:.-

The maximum c:ncaminacion level applies := an a:ea of nc: =cre :han 100 :='.
he accun: of :emovable :: dica:::ve ace::al pe: 100 :m of su:! ace a:sa saculd be de:2:~anc'':y wiping :ha; area vi:n d:y !Ll:s: paper, applying mcde:a:e ;:essu:e , an:,-c: sof: scsorben:sssassing :he accun: of radioac:ive ma:e:Lal on the wipe wi:n an approp:iace ins :uren; :t!!1 ci ency. kn = * "

When :e.ovable contaminacion on objects of le:ss su:! ace area is de:2:=aned -ce::inen: ;ne

levels should be : educed p:cpor:Lonally and :he enci:e surface should be vapod-
J::A precurso:s mean eclecules. o: compounds cha: a:e di:ectiv incorporated into :he :NA Cl * = =l *iu::ng DNA biosy:hesis, e.q, purine and pyrimiding bagry ., g ghej; analogs, nuclec: ides anducl eosides. The accep:able su:!a':e contamina:lon it :c:' for H-3 and C-14 in CNA preCU 30:31:e as abulated in paragrapn (d) for be ta-ga r:na-emi * ers .

a

_ USNRC Regula:ory Guide 1.36 Te:msna::cn of Ocera: nc :.icenses for Nuclea:
_

0.C. (June 1974) Reac: ors, Was: ~

AUS:, Can :Cl
of Radioactive Su:! ace Concamina:icn on Materials.

'

Eculp mn: and Tacili::es
To 3e Reieased for Uncont:01 led Use. final d:at:, 0: posed Amer:can Na::onal Standard N*2'S.
Acomic :ndus::ial Totum. *nc . , N . Y. (:une 1974)

,v
_ _ _ _ _ _ _ _ _ _ _ _ _ _ . . . . _ J
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FINAL SORVEY T 14 315
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"
0 0 0 0
0~0 0-0

10 13,

0 0 0 0
'

O O O

O O O O'

O O O O

O O O O

O_0 O_0
24'

11 12
00 00
0 0 0 0

0 0 0 '0-
0 0 0 0

0 0 0 0
0_0 O_0

0 11 12 10~0 00
0 0 0 0

o

=~~-- 12 ' --->

.

Notes:

1. Final survey ccrtpleted February 28, 1989 using gel counter ' IBM-286108113 calibrated October 31, 1988 and Model:19 R 1reter #33545,calibrated Neverter 11, 1988.
_

2. Each unit represents.a three foot by three foot area or~less.
3. Top value is the average beta /gama contcmination in DPM/100 cm2 in athree foot by three foot area or less.
4. Botte value is pe mav4=m beta /gama conte.ination in DPM for an area

less than 100 cm .
5. Circled nunters are wipe locations.
6. Nurrbers in squares are measured ItticroR/hr radiation levels.
7. During the ORAU survey, scme contamination was detected on several

smil. areas of the floor and wall. The small areas (a total of about l'ft" .in area) were decontaminated to background levels.
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| ATTACHMENT 8 DRAWING SHOWING LAB 309 RO'MS AND LAB 307O
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Attachment 9.: Initial Survey of Rooms 1 & 2 of Lab 309
.
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| NOTES:

1. Initial survey completed 10/77 (Log Book #7467).

2. Values are counts per minute (cpm) beta / gamma radiation levels-
using a geiFer counter.

3. Room 2 was re-tiled after initial decontamination in 1977. Clean
tile was removed in 1989. Concrete, drain pipes and contaminated
soil were removed in 1989.

4. Room I has concrete surface except where trenches were formed as
a result of removal of underground drain pipes.
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Attachment 10: Initial So11'$copio Locations
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Attechnent 121 Final Soil Sosple Locations
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Attachment 13: ..Einal Composite-Soil Sample Locations
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CROSS ALPHA / BETA COUNTINO RCSULTS FOR WIPE SAMPLES
WAR 16 S&9

ALPHA DETA
COUNT

SAMPLE ID LENGTH DPH/100 SQ.CM. % ERROR Df'M/100 SR.CM. % ERPOR I

MIN 95% CL 95% CL

L-315 U-1 Lab 3151. (9.740E.o; 95,00 4.7700 00 ::,97 1

Lab 315 1. <9.710E-03 'l5.00 <1.460E-01 95.00 i2 3/16'Gi

3 Lab 315 1. <9.740E-03 75.00 <2.905E 02 ?5.00 1

4 1. <9.710E-03 75.00 <1.0000 00 95.00Lab 315

AVERADE 9.740E-03 1.543E 00

HIGH 9.740E-03 4.770E 00-

LOW 9.740E-03 0.70$E-00

NOTE: THE ERRORS DO NOT INCLUDE INilCRENT EFFICIENCY CALIBRATION UNCERTAINTIES.

Note: See Attachment 7 for wipe sample locations

Attachment 13: Contamination Survey Recults

O
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GA's tenants are, of course, not allowed to conduct any
activities involving the use of radioactive material under
GA's license. Further, no tenant has applied on their
behalf for an NRC license. There have been, though,
instances consistent with the scenario.GA presented to NRC-
in Ref. c, where GA tenants have applied to the State of
California for by-product material licenses.

GA controls activities involving the use of radioactive
material by its employees through the Work Authorization
process as described in Section 3 of the specifications
volume of GA's SNM license. Work Authorization requests
are reviewed by, and must be approved by (among others),
the Manager of Hapith-Physics and the Manager of;Licensi.'g,
Safety and Nuclear Comp 1.ience. 'These managere, as well as
others, have been actively involved in the formulation of
Gh's policy to po'c use licensed material in areas that have
beer. subjected to confirmatory surveys. Thus, they have
not, nor would they, approve a request for.a Work
Authorization to use licensed material in surveyed areas.
Incidentally, there have been no Work Authorization

.

requests to conduct activities involving licensed material( in any of the surveyed areas.
\%

Enclosed is a check in the amount 6f.$150 for the
application fee covering this license amendment request.

~We trust you will find this letter responsive to your
letter of October 19,.1989. If you should have any
questions or need any additional information, please-
contact me at (619) 455-2623.

very truly yours,.
,

.

Keith E. Asmussen, Manager
Licensing, Safety and
Nuclear Compliance

Attachment (as stated)
cc: John B. Martin, Regional Administrator,-

U.S. NRC, Region V
Merri Horn, NRC Headquarters

,
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Attachment to 696-1472
Page 1 of 5

General Atomics' Areas
Meeting NRC and State of California Criteria

for Release to Unrestricted Use
as Confirmed by

oak Ridge Associated Universities'
Environmental Survey and Site Assessment Team

I, Buildina 2 - Science Laboratories Buildina

2Grouc 1 (total area: about 10,115 ft)

Rdlated confirmatory documentation:
GA Survey Report: Ref. 1 and Ref. 2 ( Ref. 2

supesedes Ref. 1)
HRC Inspection / Survey Report: Ref. 3

Labs / Rooms: 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 -

Mezzanines associated with labs: 115, 11',
119, 122, 641 and 643

i

Mezzanines only:_ none

2Group 2 (total area: about 5,652 ft)

Related confirmatory documentation:
GA Survey Report: Ref. 4
ORNL Survey Report: Ref. 5
NRC letter: Ref. 6

Labs / Rooms: 228, 230, 232, 236, 311, 313,
319, 331, 333, 419, 421, 435 and 437

Mezzanines associated with labs: 331, 333,
419 (extends ever 417), 435 and 437

Mezzanines only: 417

2Grouc 3 (total area: about 9,612 ft)

Related confirmatory documentation:
GA Survey Report: Refs. 7 and 8 I

ORNL Survey Report: Ref. 9
lNRC letter: Ref. 10 i

l
!

|

| |
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,- ' c :'. // 696-147 (? w-

to; di cd M -f .M.t

f UI.'2 ? M9 } "|:/
~

& '

y% \
7.AMr. Leland C. Rou th * :' /.

' , , ,

>ha '!.''
Fuel Cycle Safety Bran

,b
Division of Industrial and Medical Nucle fety ,.

U.S. Nuclear Regulatory Commission ' ''- ' /Office of Nuclear Material Safety & Safeg rds s '
*

Washington, D.C. 20555

Subject: Docket 70.734: SNM-696; Request to Delete-
Certain Portions of Facilities From General
Atomics' License

References: a) Asmussen, Keith E., letter 696-8023 to
William T. . Crow, " Plan for obtaining
Release of Certain Areas to Unrestricted
Use," dated October 1, 1985

b) Asmussen, Keith E., letter 696-9096 to
William T. Crow, " Plan for obtaining.
Release of Approximately 215 7:res to-

Q t':. restricted Use," dated December 15,-1986

c) Asmussen, Keith-E., letter 696-1146 to
Robert D. Thomac, " Request for Release to
Unrestricted Use," dated November 18, 1987

d) Rouse, Leland C. , letter to Keith Asmussen
dated October 19, 1989

Dear Mr. Rouse:

As you are aware, General Atomics (GA) has been
decontaminating portions of its land and facilities to meet
NRC-approved criteria-for release to unrestricted'use.
These efforts are being conducted in accordance with two
NRC-approved plans (Refs. a and b) and SNM-696 license
condition.25.- To date,.approximately 295 acres of land
have been released, as reflected in amendments 9 and 12 to
GA's license.

In addition, GA has been in 'che process of identifying-

portions of its facilities for which it has no plans to
conduct future activities involving the use of radioactive
materials. These areas are being decontaminated to meet
NRC-Lpproved criteria for release to unrestricted;use and, |

m

'

l

10955 JOHN JAf HOPKINS DRIVE. SAN DiEGO CA 92121 1194 PO Box 85608 SAN DIEGO CA 92136 ~608 (6191 455 3000

8(cI14.
i
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upon receiving contirmation from NRC that the areas meet
the criteria for release to unrestricted use, some of these
areas, or portions thereof, are being leased to outside
companies. Prior to embarking on this effort in 1987, GA
wought and obtained NRC guidance and concurrence regarding
proceeding in this manner. GA was informed that the NRC
preferred not to delete portions of a licensee's building
from its license in piecemeal fashion.

'rmceeding with the approach described above, GA made its
5t request in November 1987 (Ref c). At that time, GAs.4

c"ested the release of selecteu laboratories and their
,ciated offices to unrestricted use, but, consistent

...th the above described approach, did not request a
license amendment. However, in accordance with your letter
of October 19,,1989 (Ref. d), GA will in the future include
an appropriate request for a license amendment with each
request for a confirmatory survey.

As was agreed to during conversations between Mr. McCaughey
and Ms. Harn of your staff and myself, GA hereby requests

.

NRC to delete from GA's license all portions of Buildings 2
and 9 which GA has previously' requested to be released to
unrestricted use. In Building 2, this consists of selected
laboratories and associated offices; in Building 9, the
areas consist of selected rooms, hallways and portions
thereof. The specific laboratories, rooms and areas are
listed in the attachment to this letter.
In Building 2 GA has referred to a collection of
laboratories (and associated offices) which were surveyed
during a particular confirmatory survey as a " group" of
laboratories. In Building 9, GA has referred to the
collection cf areas surveyed during a particular
confirmator/ survey effort as a " stage." This notation has
been used in GA's correspondence requesting confirmatory
surveys and is used in the atta nment to this letter.

The attachment to this letter also references documents
related to each GA request for a confirmatory survey /
release to unrestricted use. This list includes references
for associated documentation such as: GA's transmittal
letters for reports documenting GA's final survey results,
NRC' inspection reports / letters, Oak Ridge Associated
Universities final reports, etc.

The following discussion addresses how it is assured that
the use of NRC-licensed material has not been and will not

1be allowed in areas for which confirmatory surveys have '

been conducted.
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Labs / Rooms: 234, 302, 309 room 1, 309 room
2, 315, 321, 323, 327, 343, 345, 347, 425,
427, 429, 431, 433, 647, 649 and 651

Mezzanines associated with labs: 321, 323,
327, 343, 345, 347, 425, 427, 429, 431, 433
and 647

Mezzanines only: 325, 335, 337,-339, 341,
349, 615, 617 and 645

2Grouc 4 (total area: about 3,749 ft)
,

..y

Related confirmatory documentation:
GA Survey Report: F2f. 11
ORNL Survey Report: expected in December 1989

Labs / Rooms: 317, 355, 357, 359, 361, 554,
556, 558,~560, 562 and 564 .

,

(''N Mezzanines associated with labs: 317, 359

( ) and 361
v

Mezzanines only: none

II. Buildina 9 - Exnerimental Buildina

Buildina 9 exclusive of " Hot Suite" Area

Related confirmatory documentation:
GA Survey Report: Ref. 12
NRC Inspection / Survey Report: Ref. 13

Areas: See attached Figure 1.

Etace 1 of " Hot Suite" Area (total area: about 2,880
#

ft )

Related confirmatory documentation:
GA Survey Report: Ref. 14
ORNL Survey Report: REf. 9
NRC Concurrence: Ref. 10

0

.
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Page 3 of 5
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1
Rooms / Areas: 39, 48, 49A, 50, 46B, 47A,

2haplwaysr,astandsouthofroom47A, 38, 34 ,
33 , and hallway east of room.38--see
attachsd Figures 1 and 2

IStace 2 of " Hot Suite" Area (total arent about-587 ft )
Related confirmatory documentation:
GA Survey Report: Ref. 15
ORNL Survey Report: expected in December 1989

Rooms / Areas: 40, 41, 42, 43 and 47--see
attached Figures 1 and 2

*

.

O

|

;

1

|
1

' Room denoted here and in ORAU's report as 46B was included
in what was eferred to as hallway in GA's reports.

2
Room denoted here and in ORAU's report as 34 van denoted as

35 in GA's reports.

3
Room denoted here and in ORAU's report as 33 was denoted as

34 in GA's reports.
l

.

: ,, --,y-- ,.. ,w-,



._- - - . . - . _ .. . - _ _ _ _ , _ _ _ _ - - _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ - _ _ _

.

Attachment to 696-147?
,C Page 4 of 5
t

References

1. Asmussen, K. E., letter no. 696-1146 to Robert D. Thomas,
" Request for Release to Unrestricted Use," dated November 18, 1987.
(Group 1)

2. Asmussen, K. E., letter no. 696-1163 to Robert D. Thomas,
" Request for Release to Unrestricted Use Revhed Final Repo,.," dated January
19, 1988.

3. Montgomery, James L., letter to R. N. Rademacher, " Inspection at
GA Technologies Inc. (Confinnatory Sun'ey)," dated February 26, 1988.
Letter transmitted Inspection Report No. 70-734/87-15.

4. Asmussen, K. E., letter no. 696-1231 to Robert D. Thomas,
"Requestfor Release of Selected Laboratories to Unrestricted Use," date6 May
10, 1988.

5. cotten, P. R., " Confirmatory Survey of Phase IV Decommusioning / General
Atomics / San Diego, Califomla," ORAU Final Report ORAU 88/J-89,

Q dated November 1988.

6. McCaughey, David A., letter to Keith E. Asmussen, dated
December 15, 1988.

7. Asmussen, K. E., letter no. 696-1318 to Mr. Robert D.
| Thomas, " Request for Release of Selected Laboratories to Unrestricted Use (Group

3)," dated December 21, 1988.

| 8. Asmussen, K. E., letter no. 696-1464 to R. F. Fich,
" Addendum to ' Group 3' Report Dated December 21,1988," lNote: "arou93" Report was dated December 21, 19881 the addendum was
dated September 2, 1989.) dated October 17, 1989.

9. - cotten, P. R. , " Confirmatory Survey of Faciliths in Buildings 2 arul 9 /
General Atomics / San Diego, California," ORAU Final Report ORAU 89/F-..

98, July 1989.
1

- 10. Yuhas, Gregory P., letter to R. N. Rademacher, "NRC Irtspection,"
(with ORAU Final Report ORAU 89/F-99 dated July 1, 1989),
dated August 18, 1989.

11. Asmussen, K. E., letter no. 596-1447 to Mr. R. F. Fish,
" Request for Confirmatory Survey (Selected Laboratories in Building 2 Group 4),"
dated September 13, 1989.

/-

.

f - -~ , - , + we - -- - c +- v--, ,n, , .



_ _ _ _ .__

4

.

Attachment to 696-1472
Page L of 5

12. Aamussen, K.E., letter no. CAL-1095 to Ben Kapel (State of
California (with copy to James Montgomery, NRC Region V),
"Fbv.! Sun'ey Repon of the Decontamination of GA Technologies' Erperimental
Building," dated July 28, 1987.

13. Montgomery, James L., letter to R. N. Rademacher, "Irupection at
GA Technologies, Inc. (Confirmato:y Sun'ey)," dated october 1, 1987.

14. Asmussen, Keith E., letter no. 696-1337 to Robert D. Thomas,
" Request for Confirmatory Survey (E perimental Building - Stage 1)," dated
January 30, 1989.

15. Asmussen, K. E., letter no. 696-1443 to Mr. R. F. Fish,
" Request for Confirmatory Survey (Experimental Building Stage 2)," dated
August 31, 1989.

P

O

O
:

,

d

|

0
.



.

__-. -
.

,
_

..
,

Attachment to 696-1472-

.

39 k - I b
'34).33

g
'

50
_J-
40 41 ( |

''A .

. 41 |
. 47 55 |

49 74 - ~j ~

l-
4, .

_ _I-
_

__ __
'

,

i dE
'

, ._

,

.
*

Former TRIGA Fuel
Fabrication Area

FORMER TRIGA-

(Released per Refs. FUEL FABRICATION"

12 and 13.) " HOT SUITT AREA

N

A

+
h-

NOT TO SCALE
.

.

(1) Room denoted here and in ORAU's report as 34 was denoted as 35 in GA's reports.
(2) Room denoted here and in ORAU's report as 33 was denoted as 34 in CA's reports.
(3) Room denoted here and in ORAU's report as 46B was. included in what was

referred to as hallway in GA's reports.

O
Figure 1. General Atomics' Experimental Building (Bldg. 9) Showing

'

Former TRIGA Fuel Fabrication. Area and Former TRIGA Fuel
Fabrication " Hot Suite" Area-

.
.

_ _ _ _ _ . _, . .
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.40' . ' 41''

49A ~42

.
.

.

47 - - - - -

,
g

-

STAGE 1

STAGE 2

hSTAGE3

,,/
.

+
(1) Room denoted here and in ORAU's report as 34 was denoted as 35 in GA's reports

(2) Room denoted here and in ORAU's report as 33 was denoted h as 34 in GA's repo:
'

(3) Room denoted here and in ORAU's report as 46B was NOT TO SCALE
included in what was referred to as hallway in GA's reports.

Figure 2. Decontamination " Stages" for the " Hot Suite" Area of
General Atomics' Experuiental Building (Bldg. 9)
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CONFIRMATORY SURVEY
OF

PHASE IV DECOMMISSIONING
CENERAL ATOMICS |

SAN DIEGO, CALIFORNIA
.

INTRODUCTION AND SITE HISTORY

In mid 1984, General Atomics (CA) of San Diego, California, initiated

decommissioning activities for the purpose of releasing portions of their

facilities from Nuclear Regulatory Commission (NRC) licensing restrictions.
The decommissioning is being accomplished in separate phases. Phase I

activities included the Solar Evaporation Pond area, the areas immediately
surrounding the former Waste Processing Facility, the Incinerator Pad, a

previous burial site for contaminated asphalt, the hillside and canyon below
the waste handling facilities, and undeveloped land surrounding the waste
processing facilities; Phase II ares; were the former Waste Processing Facility
and the Incinerator Pad; and Phase III consisted of approximately 87 hectares
of undeveloped land, surrounding the main General Atomics plant facilities, and
the shipping and receiving area of Building 5. These Phase I, II, and III

areas were previously remediated and confirmatt.r surveys performed by ORAU.
Results of those surveys are presented in separate reports. 1*3

Two small land areas, B1 and B3, wer,. excluded from the Phase III
decommissioning activities. Area B1 consists af three canyons behind the Hot

| Cell and TRICA facilities. Area b3 is the 2ormer sewage treatment facility
1

I known as " Callan Ponds". The e two areas and twelve laboratories in Building 2
1

of the L Building Complex have been designated as Phase IV decommissioning.
Potential radiological contaminants on these portions of the General Atomics
site, have been identified as enriched uranium, thorium, and longer half life
fission and activation products,

l

l

At the request of the Nuclear Regulatory Commission, Region V Office, the
Radiological Site Assessment Program of Oak Ridge Associated Universities
conducted a radiological survey to confirm the status of the Phase IV area,
relative to the NRC guidelines for release to unrestricted use. This survey
was performed June 20-29, 1988, in accordance with a survey plan submitted to

_ _ _
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the Region V Office of the NRC (Appendix A). Procedures and results.of this
survey are presented in this report.

SITE DESCRIPTION

The General Atomics facilities are located near the intersection of
Interstate 5 and Genesee Road,- approximately .20 km north-of San Diego, CA. |
(Figures 1 and 2). Phase IV steas are illustrated in Figure 3. The

6.1 hectares of Area B1, shown in Figure 4, is undeveloped;.the terrain
consists primarily of extremely heavy brush, steep hills, and canyons with

tlimited accessibility.

Area B3, also known as " Callan Ponds", is a former sewage treatment
facility occupying approximately 1,2. hectares (Figure 5). Various structures
in this area include the flocculating tanks, a trickle filter tank, two

clarifying tanks, a primary (north) and secondary (south) digester, and the
basement and concrete ' foundation of the pumphouse. The majority of the,

buildings are circular tanks of various depths and heights., The flocculating
'

tanks and pumphouse basement are rectangular structures. East of the digesters
are three shallow evaporation ponds. *

The L Building Complex, containing Building 2, is the focal point of the
plant site. Building 2 is divided into three laboratory sections (A, B, and
C), and is used to house office.and laboratory facilities. Many of.the labs
are no longer operational, and 'CA has identified non radioactive material
programs for this space. Twelve specific labs'in section B and C have been
identified for verification (Figures 6 thru 8).

PROCEDURES

Obiectives

The obj ectives of the survey were to confirm that the radiological
condition of the Phase IV areas is accurately presented in the General Atomics
report and to provide information and data for evaluation of the site status,
relative to NRC guidelines for release for unrestricted use.

2

~!.

.. . . .. .. ._ . . .
. .. - - ---- --. - - - -



(

i

|

|Document Review

l
The licensee's survey report for the release of the Phase IV area for

4 J, Dataunrestricted use and other supporting documents we a reviewed by ORAU .

| presented in these reports were compared to the established release guidelines.

I Survey Plan
i

I
1

A plan was prepared, based on the review of GA documents and standard ORAU

procedures for confirmatory radiological survey. The plan was submitted to the
NRC, Region V, for review and comment. A copy of the survey plan has been
included as Appendix A of this report.

Building 2 Survey

Gridding
.

An alphanumeric 2 m x 2 m reference grid system was established on the
'

floor and lower walls (up to 2 m) of laboratories-in Building 2. These include
Rooms 228, 230, 232, and 236 of Section B and 311, 319, 331/333, 419/421, and
435/437 of Section C (Figures 7 and 8). Lab combinations of 331/333, 419/421,
and 435/437 were gridded to6 ether as one room. Figures 9 through 20 show the

i room layouts and reference grid systems. Measurements on the upper walls and
|

| ceiling were eferenced to the floor grid system. The mezzanine areas of rooms
419/421, 331/333, and 435/437 were not gridded. Measurement locations were
referenced to prominent building features.

!

! Surface Scans

| Alpha, beta-gamma, and gamma scans were performed on floors and lower
walls, using alpha / beta gas-proportional large area detectors and NaI(Tl) gamma
scintillation detectors with audible indicating scaler /rstemeters. Scans of
surface areas not accessible to the large area detector, i.e., upper walls,

ceilings, and overhead areas such as ledges, beams, piping, fixtures, counter
tops, equipment, and ductwork were performed using portable ZnS alpha

3
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scintillation and " Pancake" GM beta gamma detectors. Locations of elevated
radiation levels were noted for additional measurements.

Measurement of Surface Contamination Levels

A total of 60 grid blocks on the floor and lower walls in the gridded

areas of Building 2 were randomly selected for surface contamination

measurements. Figures 9 through 17 indicate the grid blocks selected for five
point measurements. In each grid surveyed, direct measurements of alpha and
beta. gamma contamination levels were systematically performed at the center and
four points midway between the center and block corners. Smears for removable

alpha and beta contamination were performed at that location in each grid block
where the highest direct level was obtained.

Seventy four single point measurements for total and removable alpha and
beta gamma contamination levels were performed on upper walls, overhead

surfaces (higher than 2 m) such as ledges, ceilings, beams, pipes, ductwork,
and miscellaneous equipment. Measurement locations are indicated on Figures 9

V through 20.
.

Exposure Rate Measurements

Gamma exposure rates were measured at 10 locations in Sections B and C of
Building 2. A pressurized ionization chamber (PIC) was used for these

measurements.

Outdoor Survey

Gridding

Because of inaccessibility, a reference grid system was not established in
Area Bl. Radiation levels and sampling locations were referenced to prominent

,

land features; the survey was concentrated in the canyons and drainage areas.

In Area B3, a 10 m reference grid system was established over the region
lof the evaporation ponds (Figure 21). Prominent surface features and landmarks

4 i



vere used to reference the location of measurements in the vicinity of the

process buildings and the surrounding area.

l
| Surface Scans
i
.

Walkover gamma surface scans were conducted at 1 to 2 m intervals in

accessible locations of areas B1 and B3. Portable NaI(TI) gamma scintillation
detectors with audible indicating ratemeters, were used to perform these scans.

t

Exposure Rate Measurements

Exposure rate measurements were made at the surface and at 1 m above the

surface at gridline intersections and at locations, randomly selected for
sample collection (Figures 21 through 23). Portable gamma scintillation
detectors, calibrated onsite against a pressurized ionization chamber, were
used for these measurements.

Sampling

| Surface (0 15 cm) soil samples of approximately 1 kg each were collected
at 10 m grid intervals, at property boundaries, and in the ungridded portions

I of Area B1 and Area B3. Ten soil samples were collected from Area B1 and 79
samples from Area B3 (Figures 21 through 23).

Three boreholes were drilled in evaporation pond 1 and one borehole each
in evaporation ponds 2 and 3. Locations of these boreholes are shown on

| Figure 24. Gamma radiation scans were performed in boreholes to identify
elevated radiation levels, which might indicate subsurface residues. A

radiation profile was determined by measuring gamma radiation levels at 15 cm
intervals between the surface and bottom of the hole. Soil samples were
collected at 15 cm intervals. The sampling depth of each hole was

approximately 1 m or to " refusal".

O
5
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Area B3 Facility Surveya
Measurement Location References

A reference grid system was not established inside the seven (7) process
facility structures in Area B3. Measurement locations were referenced to
prominent structure features.

Surface Scans

Alpha, beta gamma, and gamma scans were performed on the floor and lower
walls, using an alpha / beta gas proportional large area detector and NaI(Tl) ,p
gamma scintillation detectors. Limited scans of surfaces, not accessible by
the large area detector, were performed using portable ZnS alpha scintillation
and " Pancake" GM beta gamma detectors.

Measurement of' Surface Contamination Levels.
. .

\ Forty one single point measurements for total alpha and beta-gamma
contaminat' ion were performed on the floor and lower walls in the process
facility structures. Smears for removable alpha and beta contamination were
performed at each location.

Background and Baseline Measurements$

Background measurements :nd soil samples were collected to determine area

background and to provide baseline radionuclide concentrations for comparison
purposes. Locations of the background measurements and baseline samples are
shown in Figure 25.

Sample Analyses and Interpretation of Results

Samples were returned to laboratories in Oak Ridge, Tennessee, for

analyses. All samples were analyzed by gamma spectrometry. The major
radionuclides of interest were Cs 137, Co-60, U 235, U 238, and Th 232;b

t however, spectra were reviewed for the presence of other significant

6,
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photopeaks. Selected individual samples and cornposite sa ples were also
analyzed for Sr 90 and isotopic uranium. Additio 41 information concerning

analytical equipment and procedures is presented in /.ppendices B and C. Survey

results were compared to NRC guidelines for decommissioning of the General
Atomics Waste Processing Facility (Appendices D and E).

RESULTS

Document Review

ORAU's review of the survey report submitted by CA to the NRC, indic4.tes

that the procedures and instrumentation usedwereconsistentwithindupry
accepted practices. CA findings identified elevated areas within the property

boundaries in the Hot Cell Area. Samples collected by CA from the drainage
areas below the Hot Cell facility contained radionuclide levels within

established guidelines.6

CA decontaminated 12 laboratories and 3 mezzanine rooms in Building 2.
| Data presented by GA indicate that these areas are within the est.ablished NRC

guidelines.

Background Levels and Baseline Concentrations

Background exposure rates and baseline radionuclide concentrations in soil

from the vicinity of the General Atomics site are presented in Table 1 and
Table 2. Exposure rates ranged from 7 to 13 pR/h, at one meter from the

surface. Cobalt 60 concentrations were less than 0.1 pCi/g, Cs 137 ranged from
<0.1 to 0.2 pCi/g, U-235 ranged from <0.2 to 0.7 pCi/g, U 238 ranged from 1.1
to 1.6 pCi/g, and total thorium concentrations ranged from 1.3 to 3.2 pCi/g.
These levels are typical of radionuclide concentrations normally occurring in
the., environment.

O
7
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Building 2 Survey

i Surface Scans

Surface scans identified small isolated areas of elevatod alpha and beta

c radiation levels in three laboratory areas. These areas were identified for GA

personnel, and additional remedial action was performed. In 1.ab 331/333 a-
contaminated laboratory hood and plenum was removed frca the room to reduce
contamination levels. Resurveys of these areas indicated that the cleanup was

: effective in reducing the contamination levels below the NRC guideline levels.

I
'

Surface Contamination Measurement"

Table 3 summarizes the results of surface contamination measurements in
,

i Building 2. For the most part, alpha and bett. gamma levels were well below the
t

i release criteria and, in many instances, less than the detection sensitivities
of the instrumentation. The highest grid block average for alpha was -.

2 2970 dpm/100 cm and 16000 dps/100 cm for beta-gamma. The maximum removable4 ,)
2alpha and beta contamination levels ranged from <3 to 14 dpm/100 cm .and <6 to

2
'

12 dpm/100 cm , respectively. Following additional removal'of contamination
the levels for alpha and beta gamma measurements were reduced toj

| <21 dpm/100 cm and 740 dpm/100 cm , respectively. Removable contamination2 2

'
levels were <3 dpm/100 cm2 for alpha'and <6 dpm/100 cm2 for' beta-(Table 4),

t

For single point measurements the- highest alpha measurement of;

[ 970 dpm/100 cm2 was measured on a ecunter top on the mez::anine of Room 331/333,-
'

2and the highest beta gamma measurement exceeded 110000 dpm/100 cm , identified

{ as a small area on the surface of a laboratory hood .in Room 311. After'the
!

removal of the paint from this area, contamination levels were reduced to
2i 90 dpm/100 cm for alpha and 1200 dpm/100 cm2

.

for beta gamma (Table 4). The

! levels- of removable contamination for alpha and beta contamination ranged from
2 2<3 to 16 dpm/100 cm and <6 to 41 dpm/100 cm ,

Or

8
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Exposure Rate Measurement

i

l

Exposure rate measurements, performed in laboratories designated for |

confirmation, hallways, and non occupied office space in Building 2, ranged

from 11 to 15 pR/h. |

Outdoor Area Survey

Surface Scans

Camma scans of Area B1 identified some locations of slightly elevated
(several times background) gamma radiation levels, near the operating
facilities; no elevated gamma levels were noted in Area 83.

Exposure Rate Measurements

Tables 5, G, and 7 present the results of exposure rate ueasurements in
Area B1 and B3. Exposure rate levels in Area B1 ranged from 15 to 25 pR/h at
1m above the surface and from 15 to 25 yR/h at surface contact. The 't.ighest
level was observed at a location near the Hot Cell facility. The elevated
readings observed in area B1 are attributed to the operating TRICA and Hot Cell
facilities. Levels in Area B3 ranged from 11 to 17 yR/h at 1 m above the
surface and from 11 to 20 pR/h at surface contact.

Radionuclide Concentrations in Soil Samples
1

!

Table 8 presents the concentrations of gamma emitting radionuclides, (
measured in surface soil collected from Area Bl. Cobalt 60, concentrations

were <0.1 pCi/g, Cs 137, concentrations ranged from <0.1 to 2.2 pCi/g; U 235,
ranged from <0.2 to <0.3 pCi/g; U 238, ranged from <0.9 to 1.7 pCi/g; Th 228, !

0.1. to 0.6 pCi/g; and Th 232, <0.4 to 1.9 pC1/g. These concentrations aro
I

within the ranges of baseline samples.

Table 9 presents the radionuclide concentration in soil samples collected l
from the surface of Area B3. Concent. ration ranges were: Co 60, <0.1 to

.

|

0.9 pC1/g; Cs-137, <0.1 to 2.0 pCi/g; U-235, <0.2 to 0.7 pC1/g; U-238, <0.5 to

9
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t

.

13.0 pCi/g; Th-228,; 0.2 to: 0.8LpCi/g, and' Th 232, <0.3 to 2.7 pCi/g. !
Approximately 5% of the samples contained.U 235 and U 238 concentrations above
the range in baseline samples.

Concentrations -in subsurface soil samples ~were 'within' the ranges of
baseline samples. The results are tabulated in Table 10. Concentrations of
Co 60- ranged from <0.1 pCi/g; Cs 137, <0.1 to 0.2 pCi/g; Ra 226,

<0.2 to 1.5 pCi/g; U 235, <0.3.to 0.2 pCi/5; U 238, <0.1.co 4.1 pCi/g; Th 228,
0.3 to 0.7 pCi/g; and Th 232, <0.3 to 2.1 pC1/g. On - the ' basis of these
results, there does not appear to be-migration of radionuclides into subsurface
soils,

Soil samples were randomly selected from Area B1 and Area B3 to detetuinei-

the concentrations of Sr-90 and isotopic uranium; Table 11 presents the -results
of these analyses. Strontium 90 concentrations were below the detection'

sensitivity of the procedure. Isotopic uranium analyses indicate U 235

contributions ranging from natural to slightly enriched. ~ The activity ratio of-,

l U 234 to U-235, based on the' higher concentration samples presented in Table
11, is approximately 27:1.

Area B3 Facility Surveys
|-

|
Surface Scans

Surface scans of the process buildings did not identify any locations of.
elevated alpha, beta gamma, or gamma radiation levels.-

Measurement of Surface Contamination Levels

| Table 12 summarizes the results of surface contamination measurements in
I the, process facility buildings in Area B3. The maximum alpha and beta gamma

2total contamination levels ranged from <21 to 210 dpm/100 cm andi

<410 to 2730 dpm/100 cm2, respectively. Removable contamination ranged from <3-
2 2

j to 5 dpm/100 cm and <6 to 7 dpm/100 cm for alpha and beta, respectively.

t
1

-

i

10,

t
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COMFARISON OF SURVEY RESULTS WITH GUIDELINES

The guidelines for decommissioning the General Atomics facilities are

presented in Appendices D and E. Surface contamination limits for buildirig

surfaces are based on primary contaminants of uranium, Cs 137, and Co 60,
identified on this site, and are:

Alpha

2 25000 dpm/100 cm , averaged over 1 m
215000 dpm/100 cm , maximum in 100 cm2
21000 dps/100 em , removable

Beta Camma

25000 dpm/100 cm , averaged over 1 m2
215000 dpm/100 cm , maximum in 100 cm2
21000 dpm/100 cm , removable

Initial surveys of the 12 laboratories indicated that the surface

contamination levels were below guideline levels, with the exception of one
small area in Room 236, the laboratory hood in Room 311, and several locations
in Room 331/333. Additional remedial action by GA personnel reduced the
radioactivity levels in these locations to below guideline levels.

Exposure rate guidelines at 1 m above the surface are limited to 10 pR/h,
| above background, over an area of 30 ft (9.1 m) x 30 ft (9.1 m) or greater; the

guideline level for smaller areas is 20 pR/h above background. At General
At.omics , the total exposure rate guidelines are thus 19.7 uR/h and 29.7 pk/h,,

based on an average background level of 9,7 pR/h. With exception of small
near the Hot Cell and TRIGA facilities in Area Bl. the measured exposureareas

levels were below 19.7 pR/h. The measured levels above 19.7 pR/h were limited
to small areas and were less than the 29.7 R/h applicable guideline.

Concentrations of radionuclides in soil were all below the guideline
levels established for this decommissioning project.

|

11
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k SUMMARY

At the request of the NRC Region V Office, Oak Ridge Associated

Universities performed a confirmatory survey of Phase IV decommissioning

activitf.e1 at General Atomics in San Diego, California, durin5 June 7 28, 1988.
The curvey included alpha, beta gamma, and gamma scans; exposure rate

measurements; measurements of total and removable surface contamination; and

measurements of radionuclide concentrations in soil. The survey identified

several small areas of residual contamination in laboratory rooms which were
remediated and recurveyed by ORAU. Other measurements and samples were within
the established guidelines. Based on these results, it is ORAU's opinion that

the decontamination efforts by the licensee have been effective in meeting the
radiological conditions, established for release of this site for unrestricted

use.

.

.

(s_-)

12

_ _



_ _ _ _ . _ __. __
, . _ - - _ _ _ - _ _ . _ . _ . _ _ . _ _ _ _ . .

l

|
GAT 4

DEL
MAR PACIFIC

COAST HWT.

GENER. ATOMICS

/ FACILITit.3 iy
/

GENESEE AVE.
/ MIRAMAR

4,
w
^ ps

bb

5"
UNIVERSITY .

CITY t

[LA JouA

PACIRC PACInc
OCE4N BEACH l

\
"sa" ' %

d)

,

SAN
DIEGO su

|

C

N

kMILES
0 1 2 3 4 5

Nd| a!..

0 2 4 6 8 ' '

KILCME. , ERS

A

FIGURE 1: Map of the San Diego Area, Indicating the
Location of General Atomics Facilities

13



.as - - - - . . . - - - . . . . g s.A4 ..m, ,-

GAT 7

m

h
h 1

a

'

cENERAL ATOMICS O $0 1000
I !! 2"E OTx

j |
uE1Eas

_

1..1, !
' e

,

coo .

/. ,, e }
N

.

* s
i..

h'%) \ 300

1 ,,,,,

/ t

9
g, N1

'

i *e A.
,

-

100 FOOT ELEVATION CONTOURL (RELATIVE TO SEA LEVEL)

FIGURE 2: General Atomics Plant Layout

14

2

- , - . . - , ,. , - .



|

9'
GATIOo

/

\

/\ ///
' ' -

-

x,
/

/
f

f f'
~|h Me

/, Ex Lusion
,

/ ' ,,

BUILDING y
0 PHASE I

< N , , PHASE 13

'

PHASE ggg

%

Q PHASE ty

\ j
N 4

s

\'
.

| n\

RGURE 3: Areos included in Various Decommissioning Phoses

15



-- . . . . . . . . - . ~ - . . . - . . . . . . . - . . . . - . . . - . . . . . . - . - . . - - - . -

GAT 24'

i

I

O.

'
TFF CANYON

,

.[
'

f

\\%-,
-

WK
'

HOT CELL #
CANYON ,

;

TRIGA ELEVATION

CANYON . . CONTOURS
'

o t

p7 :'N.

O 20 40

!
METERS -

,

d

!

,

;

1

:h .

2

J

j FIGURE 4: Plan View of Area B1

|- 16

i

#
. - - _ -

- . . . - , . . . _ , , . _ _ _ . - . . _. . _ . _ , _ . . . _ _ . , _ , . . . . . . , _ . . . _ . , _ . . _



-_.-. -- - -. .- . . . . _
_ - -.. . . . ------- - - - - -

CAT 2B

O
m

EVAPORATION POND 2

EVAPORATION POND 3

|

f D- [
T

x

EVAPORATION POND 1

x

9-

JJ_a t

QPRIMARY DICESTERO G1N"

SECONDARY OtGESTER"
-

FENCE

=|m ,

inicxtE y pAgt,tR g + ne* =

/,_

r 4

rtOcggnoNx o to 20

METERSn a

FIGURE 5: Pian View of Area 83 "Collon Ponds"
I

17

-. - - -. . . ..



_ _ . - . - . . . . - . . . - - . . . . . . . . . - . - . . . ~ . - . . - . . . . _ .. . - .
. . - - - - . . -

}
;

i
!

'

O4

CAf2S

,

.

<

h
| |

&

,, p,'c
,& r.

,

. ,!
'

~
a r ry

fh m

| U -l b

$5:
~

-

.NSw,

m >. N e,
1 ey+g.~~D,, '

.,,

I-

! -

1

|

FIGURE 6: Loyout of Building 2 (L Building CompleA
,

18

i

I

. _ - - _ _ - . . _ _ _ . . _ _ . , , _ . - . _. . . _ _ . . _ , . _ , _ , . . . . - - - - . . . . . , . . . . . , , . - , _ . _ ,
-



-,_A J - . - .+, _ m.

CAT 6

O

,

9 :

s&.6
w9v%m

<
s .. p'-

,'s

7 ,

,

y ;|. b Q
i >

4 i~ J"
x

//~ ji
; N, '

s' |~
L

|~
/~

,

I, I
,

if

%

i

19

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



.727

-

%-

:_uuLuo3

- .
(g'

~M ~.Prrg !!,
'lh<,

,
-

/y.

-

<s~
- <() +' .,,

k s
A &37- s

A scm

(''

n - fs
-

g c
s -.-

E3

.

S

FIGURE 0;_---' 5ection C of Bund 2 indicoting(O
G gocrns incluced n nose N # sionino -

.--

20

- -



- . - . . . - . . . . . . ... -... - _ - - . . . _ - . - . . . . . . . . . - . . . . . . . . . . . - - . - . _ . - . _ ..

:)

J

O
'

GAf10

,

A

C A
0

WALL

f<|/b
//

~^'-

6,

WALL FLOOR

L - ' MEASUREMENT LOCATIONS

GR:0 SLOOK

UPPER WALL /CEluNGg
(SINGLE POINT)

+
/

Y-

/

/
0 2
.m
utters

FIGURE 9: Loyout of Room 228, Indicating Locations of|

Surf ace Contamination Measurements
21

- _ . . - _ . _ _ . . . . - _ - . . . . . . . , .



, . . . - - _ . _ _ _ . _ . _ _ _ . _ - _ _ _ _ _ . _ - - .v . . _ - - . - . - m -,, --

t - >
; i
< >

i i
i
5

!
,

i

!
: +

,

j

| i
,

il CAT 33 i

l
i r

i,
,

}
-

,

|
'

.

.

,t
.
5

L

&;

!

/|: '4 ;

! nALL'
C 0 A

- 0

| Y 7/ V/
i . .

2
/

8

1
,

j WALL
b *

-
- . /

6
.

!

rLOOR WALL

1

:
! MEASUREMENT LOCATIONS - ;
I

& CR10 BLOCK t.

; g UPPER WALL / CEILING
(SINCLE POINT) -

j

.

1 4
|- /
i W
\ /

'

4

0 2-
|
t METERS
1

l'
:

| FIGURE 10: Loyout of Room 230, Indicoting Locations of
i Surface Contamination Measurements ,

<-

| 22
,

i

q--
......---...-_,,,._,,_-._.~...----,.-.._....-__.-,_.__..~--.-.-,~.~4---.,,--~~_.+-.~~~..-....-- ~ . - ~ . - - ~ ~ . *



.. . . . _ . _ _ _ . . _ _ _ _ _ _ . - - . .

.

GAT 17

O
,

A

|
|
.

WALL
b #

g ]<

/
1 A . ,

s

. 4 - -

// '

6

.'
WALL FLOOR WALL

.i

MEASUREMENT LOCATIONS

A GRIO BLOCK

UPPER WALL / CEIL (NGj ($1NGLE PolNT)
A

. t.

! /
,.i1

'

o :
- - -

,

METERS
i

FIGURE 11: Layout of Room 232, Indicatino Locotions of
~

Surf ace Contamination Measurements

23



- - . . - . - . - . . . . . - . - - - - . - . . - . . - - - . . . - - - . . - . . - . . . . . - . - . . _ - . . - . . - - . -

1

1.

!-
I

CAT 16

|O
i

!
1

'

i >
.

!
: 4
} WALL-
1 C B A g

! J ,

/

A 4

A -

o ys -

WALL FLOOR WALL

| MEASUREMENT LOCATIONS

] CRID -BLOCK
l
l i . UPPER WALL / CEILING

(SINGLE POINT)

|
a.,

/
tk:

'

.

. 0 2
1 N

METERS

O FIGURE 12: Loyout of Room 236, Indicating Locations of
Surface Contamination Measurements-

24

i

w-.,.e+c-w



. .- - .-.

O
CAT 19

A A

WALL

A
.--

;_. . 6

fM Ed i .

V4
23 M E e

'

WALL U C U A
WALL,

FLOOR'

I

-
MEASUREMENT LOCATIONS

| GRID BLOCK

PPER WALL /CEiuNG/

(S;NCLE PotNT)

| +.
'

\ ,

% 1

._ _=
METERS

FIGURE 13: Layout of Room 311, Indicating Locations of
Surface Contamination Measurements

25

|



_ _ . . _ _ _ ._. . . __ _ . ._ _ _ _ _ . _ _____ .__ . _ _ _ . .._. _. . . _..__._._.._-,__.m.._--_.. . . _ _ _ _ _ . _ _ _ _ . _ _ _ . _ . _ _ _ _

.

l
i

!
i

,

i

i

! GAT 20

i
j

t

1

i

1
i
t

&
t

h

h

~

WALL

t

!

4
.- .

E
, . p. 6

| +

: , . .
/ .

i e

h
.

- 2

/
1 0
i W AL', 6 A

WALL
; FLOOR
4

2 - - - MEASUREMENT LOCATIONSi

GRID BLOCK
! WALL

UPPER WALL / CEILING /
A COUNTfR TOP3

(SINGLC POINT)
:

i +
\

IAt

i 0 2

1

j METERS
$

!
'

RGURE 14: Layout of Room 319, Indicating Locations of
; Surface Contamination Measurements
4

26;

i
:
a

-se_., . . - - , .-,ws. --,,,- w= .+ , . ., -ver.,r-.,,--_.e-.-c.,,-,c.y...,,.% .,,m,, , , . . ,,.y,_ ,g ...r-- . - - , - , - ,w a .,r.,,w.my,p..,,.yp,p%.ee, . r y iir e,,- e e -#,- ,w,,,e g



- - - - . . ..

GA721

O

V)
/

WALL

m .

W :s:
1:d 252 ,

/ // /' M '

4 4 //4,

,

--
,

'

. / .

O
WALL D C 0 #

WALL
FLOOR

f||h/.
WALL

MEASUREMENT LOCATIONS

GRID BLOCK

A UPPER WALL / CEILING
(SINGLE POINT)

\
h

0 2

MET

| FIGURE 15: Loyout of Room 331/333, Indicating Locations of
Surface Contamination Measurements

27

.__ _. _ _ _ - . . - . -. . .. .



.

ij-
.

I
1 3

{ CAT 31
i

,'
.

a
!

h-
1

i
! !
.
5

i

; ,

1

!

!

A
p w-
f. l.
i e
i
; e e

0*
'

e

|| SINK
1

WALL FLOOR WALL ;,

i
!.
! *
i

| A
-

j WALL
;

a

;

. MEASUREMENT LOCATIONS
i (SINGLE POINT)
I

; - e FLOOR / LOWER WALL
"

A VPPER WALL / CEILING

$
\-

I k..
,

?
,

; O 2
m

METERS.

1

1
L
J..

i

i.
|- FIGURE 16: Layout of Room. 331/333, Mezzonine, Indicating
| Locations of Surfo' e Contaminction Measurementsc
1= ;
i 28

i
j. '

s :
_ _ ...._ ,. _.. _.. _ , _ _ . . . . . __ . _ , _ . _ . . _ . . . _ . , _ . _ . _ - - . . . _ m , . . .,.m ....._ ,, _ .-m .



. . .. . - .

|

|

GAT 22 !

O
.

VA
WALL

+ y, y
-' ' '

C A
i

V)--

B
-

g ,--

i //
/

,

WALL 6 4 2 0 WALL

FLOOR

WALL

MEASUREMENT LOCATIONS *

',/ cRio Block
|
|

4 UPPER WALL /CEluNC
(SINGLE POINT)

A

'% !

hXtN.

l N
o :

METERS

FIGURE 17: Layou_t of Room 419/421, Indicating Locations of
I Surface Contamination Measurements

29

. _ ._ _



,
. - - - - - _ . . - . . - . . - . . . . . - . . - . - . -- - . . ~ . - . . --

J- a

GAT 30

e

|
'

|

>
.

t

!*
i ;

,

,

b

' e,

e

i
J

?

; A -

.

Ie -

.
t,

i WALL FLOOR WALL
,

!

! ,

!!

! * i
i

!

| !
| WALL !

| !
1

MEASUREMENT LOCATIONS i

(SINGLE POINT) |
!

O FLOOR / LOWER WALL |
s

A' UPPER WALL / CEILING
'

!+\ !

k |
N

.

0 2
'

.M q

METERS

!
!

!

FIGURE- 18: Layout of Room 419/421- Mezzonine, Indicating
.

"

Locations of Surface Contamination Measurements '!
30 ;

,

r

i

~ . . . . . , . , _ , - - - , - ~ . . , _ - _ , _ . . ~ . _ , , , . _ . _ . . . , - . = , , , , . _ . . _

....-.,,.._,..-,,.__.,-,-.......,,_.,._,,-,j



GAT 23

O
A

WALL

-

pmm y-
'

C

V4 ?
'

I %s
WALL 8 6 4 2 0

WALL
F'LOOR

.

A

WALL

MEASUREMENT LOCAIlCNS

] GRID BLOCK

A UPPER WALL /OEIUNG

%w,,
W

,

o 2

METERS
,

FIGURE 19: Layout of Room 435/437, Indicating Locations of
Surf ace Contamination Measurements

31

L



_ _ _ _ _ _ _ _ . _ _ _ _ - _ _ - -

CAT 32

-

9 9

9
9

9

WALL FLO' JR WALL

9 e .,

WALL

MEASUREMENT I ACATIONS

' (FLOOR / LOWER WALLSINGLE POINT)

+

0 2
N

METERS

.

FIGURE 20: Layout of Room 435/437 Mezzanine indicating
Locations of Surface Contamination Measurements

32

__



. - - _.

CAT 29

O
-

-
- 140E

' 5- 130g

N \\\k ) ea
120E

? ,,,,

k \WN3 LA
100E-

,
---

\ .[# NN'~

90E

N {{
BCEj

rh yng

"
.i I
'

i 60E

' "
-

SOC-

O.% ! _ 0,
'

,. : , CENCE\ j

\ \Nu~ // 7 |0
'

, + u r.

[- :fp10E N- c

-0
55N 45N 3$N 25N 15N $N SS

0 10 20

METERS

. FIGURE 21: Collon Ponds, Area 33, Indicating the 10 m Grid System
For Survey Reference

33

l



-. - . - . . . . - - - _ . _ _ _ . - _ . _ _ . _ - . _ _ . - . . . .

j

CAT 2Bo

O
- g

APORATION POND 2

EVAPORATION PCND 3
k

-

,

\e T#u

I
"

i )
EVAPORATION POND 1 1

Q --x

.

J
I i +

<cLARDING TANK $ 6 g
h4 11 MEASUREMENT ANDg" 4 # SAMPLING LOOATIONS#

, , e \s h - TENCE
* PesaRY oictstra stcoNDAny Dictsv

LWft

*f x== y.
" '* =,,

jwe s-

,
,

/u

t" -/ 0 to 20
FLOCCULATION N

TANKS METERS

P. cd'

FtGURr 97- ' ocations of Measurements and Sampling from the

O Ungridded Portion of Arec 93

34

. - _ . _ _ ,. .. .. .-_ -.- - -. .. __....



-_ __ _- . _ _ _ _ . - - .-_.

cat 24a'

TFr CANYC4

/
7, \f

~

ipy-

awe-
,

sf04"Jc*in#Rs* *
. < ,_

,

N N/!#2%\\a=-
vi \ 's / \

1 ' '

{ Q) < ''
e, ,

.

'

_} ( i 0 20 40
-

\ METERS

.

FIGURE 23: Areo 81 Indicating Locations of Measurements and
Sampling

I

35

1 , _ . . .



.-

CAT 2&s

/

V
.

j -
140E

f -

130E

Ev%h- i-
- -* 120E

. k / ; hh ging

s \ r J- LJ -

-

_ 100E
,

--
-

-

$ MP9x *j ,/((+ ] p 7
BCE

f

!
-

E
70E

L \. \\ \-
*

L \\\ LJ 1;
; 60E

50E

\\
'

- .

I
1

O
U \ ,n 1

40E

, ,

j M
-

30E

(.L_ _Tj f SAMPUNG,
LOCATIONS('- 10E

-0 ; FENCE
$5N 4$N ,3$N 2SN 15N $N iS

:{pN -= =

0 to 20
'

ucites

FIGURE 24: Subsurface Soil Sampling Locations, Collan Poncs, Area S3
(.s\
; i
'%,)

36

.

. _ _ - _ _ _ _ _ _ _ -



.. _ ~ . - _ -. . - - ._ -

O
CAT 4 o

.

DEL
MAR PACIRC

COAST HWY.

GENERAL ATOMICS
h3 p' FACILITIES yy

'6 CENESEE AVC,

M
5 S

t)*

UNIVERSITY
CITY

[3 [- "\
'

LA Jou.A

e I t)

PAC /r/C PACinC
*

QC[AN BCACH i

'S' N |
C N

6

b

,

SAN
OtEGO 9

[
S |

( I

MEASUREMENT AND N
, SAMPLINO LOCATIONS

,

MILES
'O 1 2 3 4 S

0 2 4 6 B

KILCMETERS O !
,

FIGURE 25: Locations of Background Mecsurements ona
Baseline Soil Samples from the vicinity of I

General Atomics

37 |
1



_

4

c

TABLE 1
~

BACKGROUND RADIATION LE'lELS,

PRASE IV DECOMMISSIONING
GENERAL ATOMICS

SAN DIEGO, CALIFORNIA"

Gamma Exposure Rates Gamma Exposore Rates
bLocation a: 1 m Above th? Surface at the Surface

(UR/h) (uR/h)
. -

s

1 7 8
2 8 8
3 7 7
4 10 10
$ 13 15
6 ;3 15

RANGE 7 to 13 7 to 15
AVERAGE 9.7 10.5

aFollow-up Confirmatory Survey of Phase I Decommissioning Former Waste Processing

O bRefer to _ Figure 25.
Facility GA Technologies, San Diego, CA, March, 1988. '

,
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TI,LLE 2

.

BASELINE RADIONIELIDE CONCEOJtil0NS IN S0lt
HMSE IV OEC094tSS10NitC

GENERAL ATOMICS

SAN DIEGO, CAllFORNIA

Radionuclide Concentration (pCI/g)
b

Location Co-60 Cs-137 U-235 t)-238 Th-228 Th-232 K-40

1 <0.1 <0.1 0.6 1 0.l* <0.2 f.6 i 1.2 1.3 1 0.5 14.0 t I.7

2 <0.1 0.2 1 0.1 0.510.2 <0.2 1.6 i 1.5 2.0 1 0.9 25.0 1 3.3
3 <0.1 <0.1 0.7 1 0.2 0.4 1 0.2 1.110.5 2.7 1 0.6 10.4 1 1.7
4 <0.1 <0.8 8.2 1 0.3 <0.3 <1.1 3.1 1 0.8 29.0 1 3.4
5 <0.1 <0.1 0.2 1 0.2 0.7 1 0.6 1.310.6 3.2 1 0.8 24.3 1 2.7
6 <0.1 <0.1 0.7 1 0.2 <0.2 1.0 1 0.9 1.910.8 30.2 1 2.9

rat ('E <0.1 to <0.1 <0.1 to <0.2 0.5 to 1.2 <0.2 to <0.7 1.1 to 1.6 1.3 to 3.2 0.6 to 30.2

AVERAGE <0.1 <0.1 0.8 <0.5 1.3 7.3 72.2

aFollowg Confirmatory Survey of Phase i Decommtssioning Former %ste Processing Facility CA Technologies, San Diego, CA, Nrch, 1988
bRefer to Figure 25.

clincertainties represent the 95$ confideve levels, besed only en counting statistics; edditional leboratory encertainties of i 6 to 10%
have not been propagated into these data.

I
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TABLE 3

.

Sts*4ARY OF SLRF ACE CONTANINATION LEAS 3FEuENTS

OffitDING 2. L BUILDING CYwtEx
PHASE IV DECDetlSSIONING

GENERAL. ATONICS

SAN DIEGO, CAlfFORNIA

Hsghest Grid TOTAL CONTANIMAfl0N REMOV89tf CONTAM1NATICol Areas

(dge=/100 c=2 3 E=ceedtog7 of Grf d Blocks cr Block Awarage (drw/100 cm 1

Rorm or Area Locetion Locations Meesored Alpha Beta Alpha Range Deta h Range Alpe Range Beta Range Crfteria

Laboratory SectIon B

228 FIoor/ Lower wa|I 5 27 *470 <25- 30 <470- 510 <3 (6

Upper Welf / Celling 2 N/A N/A 45 (470 <3 <6

6 230 f lorw/ tower wa t t 5 32 570 (25- 40 (450- 570 <3 <6

Upper waiI/Cet8ing# 3 N/A N/A 30-110 <470 <3 <6

b
232 Floor / Lower Wil 5 53 730 <21- 45 <420- 730 <3 <6

Upper welf/Celltsa* 3 N/A N/A (25- 40 (470 <3 <6

236 Floor / tower wat1 5 25 16000 <21- 31 <420- 62000 <3-14 <6-12

Upper Walf/ Celling 3 N/A N/A (21- 74 <420 <3 <6-41C

taboratory Section C

311 Ftoor/ Lover WfI to 64 980 <21- 64 <450- 1200 <3 <6- 8

Floor 2 N/A N/A <21- 50 <450 <3 <6

Uppar Wait /CefItng* 6 N/A N/A <25- 36 <500 <3 <6- 7

EouIp nt (1scod 3 2 N/A N/A 230 110000tf - - 1C

319 Floor / tower Wil 4 37 820 <21- 53 <490- 870 <3 <6- 9D

Upper W fI/CefIinq# 3 N/A N/A <25- 27 <300 <3 (6- 7

Floor 1 N/A N/A 21 (490 <3 <6C

.

__ _
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TABLE 3 (Con 91nued1

St944ARY OF StRF ACE (XMT AMINATION M ASWEMENTS
ButtDIHG 2 L 001LDtNG cop 4' TEX

PHASE IW INCO *lS$50NING
(X*aERAL AT(MICS

SAN DIEGO, CALIFmHI A

Highast Grid TOTAL CONTAMINATION REMOVAHLE CONTAMINATION Arees

# of Grid Blocks & Block Averece (dg==/100 cm 1 (dr=/100 cm2) Enceadtag

Room or Area Location Locetfons Meesured Alpha Beta Alpha Range Beta h Reage Alphe Renge Bets Renge Criterlo

D331/333' Floor / Lower Wall 9 970 730 <21-2800 <450 -920 <3- 5 <6 1

ifpper Watt / Celling 5 N/A WA <21- 140 <450 <3 <6-12 0C

C
331/333 Floor / Lower Wall 7 N/A N/A <21- 40 <450- 570 <3 <6

C
Mezzenine Upper Wall / Celling 2 N/A N/A <21- 120 <450 <3-16 (6

dCountertid 7 N/A N/A 00- 970 (450-24000 <3 (6 4

b419/421' Floor / Lower Wali 8 36 <4 70 <21- 45 <470 <3 (6
C

Upper Wall / Celling 3 N/A N/A <21- 53 <470 <3 (6
o

Counter Tops" 1 N/A N/A 160 <47tf <3 (6~

419/421 Lower wagg# 5 N/A N/A <21 <470 <3 <6
b

Mezzantne

b435/437' Floor / Lower Welt 9 44 (600 <21- 62 <500 <3 <e 7
CUpper Walt / Celling 4 N/A N/A <21 <500 <3 <6-8

C
435/437 Floor / Lower Wall 7 N/A N/A (21 <500 <3 (6

Metzantno

eRefer to Ff qures 9 throuch 20

bFt we point masurement,

cSingle pof nt masurement,

dBefore additional cleanup.

eRooms arldded together.

f o samples were collected from the floor - area was carpeted.N

9 Surplus ertulpnent storage area.

O O O
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TABLE 4

.

StpeWEY OF SURFACE 00NTAMiteAfl0N NEASURENENTS

FOLLONING A00lil0NAL CLEANtP OF THE
L BUILDING OGEPLEX (BUILDING 2)

PHASE IV DECDesfSSIOwlteG

LEMERAL ATONICS
SAN DIEGO, CALIFORNIA

Grid Block'

# of 9%esorement Average TOTAL (X)effmtseATION ftENovm8LE 01ssTmseenil0N -

Rorwm or Area Loceflon Locettoes (dgma/100 m ) (dgum/100 m ) (topa/100 on2)2 2

Alphe Sete Alpha Range Bote-Gemme neage Alphe Range sete Hoage

Laboratory Section B

236 Lo.or Noti 1 <21 740 <21 <420 <3 <6
,
w
Laboratory Section C

311 Equipuent (Hood) 1 N/A N/A 90 500 <3 <6

331/333 Floor / lower Wall 2 N/A N/A 850 1200 <3-16 . <6

351/333 Norrentne Counter Top 3 N/A N/A' (21-32 <420 43 <6
.

GufdefInos for Refease 5000 5000 1000 1000-

apeter to Floures 12, 13, 15; and 18.

l

. .
.. . . = . . , . ., .- _ .. .. .,

- - - - - -^ - - - -
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TABLE 5

GAMMA EXPOSURE RATES
MEASURED IN AREA B1

PRASE IV DECOMMISSIONING
GENERAL ATOMICS

SAN DIEGO, CALIFORNIA

Gaea Exposure Rate Gamma Exposure Rate
At I m Above the Surface At the Surface

aLocation (pR/h) (pR/h)

1 TRICA Canyon 20 20

2 TRICA Canyon 18 18

3 Hot Cell Canyon 25 25

4 Hot Cell Canyon 20 20

$ Hot cell Canyon 20 20

6 East of Co1 vert 18 18

7 End of Access Road 15 15

; 8 TFF Canyon 22 20
9 TFF Canyon 17 17

O
aRefer to Figure 22.

|

|

|

:

O
|
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/ TABLE 6

GAMMA EXPOSURE RATES AT
10 m GRID INTERVALS IN AREA B3

PHASE IV DECOMMISSIONING
GENEPAL ATOMICS

SAN DIEGO, CALIFORNIA

Gamma Exposure Rate Gamma Exposure Rate
at 1 m above the surface at the surface

Location" (uR/h) (uR/h)

$N, OE 12 12
$N, 10E 13 13

p 5N, 20E 13 13
5N, 30E 13 13
5N, 40E 12 13
5N, 50E 12 11
5N, 60E 12 12
$N, 70E 12 13
5N, 80E 13 13
$N, 90E 11 11
5N,100E 13 13O 5N,110E 13 13

/ 5N,120E b .

$N,125E 13 14
15N, OE 13 13
15N, 10E 13 13
15N, 20E 15 15
15N, 30E 15 15
15N, 40E 15 17
15W. 50E 15 15
1. 50E 15 15
15N, 10E 15 15
15N, 80E 13 13
15N, 90E 13 13
15N,100E 13 13
15N,110E 15 15
15N,120E 15 15
15N,130E - -

25N, OE 12 12
25N, 10E 13 13
25N, 20E 13 12
25N, 30E 13 13
25N, 40E 13 15
25N, 50E 13 15
25N, 60E 15 15
25N, 70E 15 15
25N, 80E 13 13('N 25N, 90E 13 13

(v) 25N,100E 13 15

44
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TABLE 6 (Continued)

GAMMA EXPOSIIRE RATES AT
10 m CRID INTERVALS IN AREA B3

Pl;ASE IV DECOMMISS40NING
GENERAL ATOMICS

SAN DIEGO, CALIFORNIA

Camma Exposure Rate Gamma Exposure Rate
at I m above the surface at the surface

Location (pR/h) (pR/h)8

25N,110E 15 15
2$N,120E 15 15

9 25N,130E 13 13
35N, OE 13 13
35N, 10E 13 13
35N, 20E 13 13
35N, 30E 12 13
35N, 40E 13 15
35N, 50E 13 13
35N, 60E 13 13
35N, 70E 15 13
35N, 80E 15 15
35N, 90E 11 11

35N,100E 15 15
35N,110E 15 15
35N,120E 17 17
35N,130E 13 13
45N, OE 11 11
45N, 10E 11 13
45N, 30E - -

45N, 40E - -

45N, 50E - -

45N, 60E - -

45N, 70E - -

45N, 80E - -

45N, 90E 13 13
45N,100E 12 12
4SN,110E 15 15
45N,120E 16 17
45N,130E 15 15

, 45N,145E 13 13

$s, OE - -

SS, 10E - -

SS, 20E 11 11

SS, 30E 12 12
i 5S, 40E 11 11

'

'

SS, SOE - -

SS, 60E 11 11

45
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TABLE.6 (continued) ;

1

GAMMA EXPOSURE RATES' AT'
10 m GRID-INTERVALS IN. AREA B3; ,;

PHASE IV DECOMMISSIONING- i

> GENERAL ATOMICS
SAN DIEGO, CALIFORNIA*

.

]
1

4 . . -|
Gamma Exposure Rate : Camma' Exposure. Rate i

at 1 m above the surface -at the surface !

Location (UR/h)- . ( uR/h) " !'

SS,'70E - -

"5S,'80E - -
,

5S, 90E - .-

55,100E 17 17-

aRefer to Figure 21.
bDash indicates measurement not performed,- due to| inaccessibility of location.

1

<

.

, -

e

$

! .

!

.

a

t --

h*
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TABLE 7

CAMMA EXPOSURE RATES IN UNGRIDDED PORTIONS
OF AREA B3

PHASE IV DECOMMISSIONING
CENERAL ATOMICS

SAN DIEGO, CALIFORNIA

Ganuna Exposure Rate Gamma Exposure Rate
At 1 m Above the Surface At the Surf ace

aLocations (pR/h) (pR/h)

! 11 12

2 11 11

3 12 12

4 12 13

5 12 12

6 13 13

7 12 12

et8 11 11

9 10 20

10 12 12

11 17 18

aRefer to Figure 22,

|

'
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TABLE 9

RADIONUCLIDE CONCENTRATIONS IN SURFACE Soll
FR(N AREA D3

PHASE IV DECOMMISSIONjNG

GENERAL ATOMICS

SAN DIEGO, CALIFORNI A

Redf onuel f de Concentrat ion (DCf /c)
Location * Co-60 Cs-137 U-235 U 238 Th-228 Th-232

SN. O <0.1 0.1 1 0.1 0.1 1 0.2 0.7 1 0.4 0.3 1 0.1 0.4 1 0.2
DSN, 10E <0.1 0.210.1 <0.2 0.5 1 0.2 0.4 2 0.1 1.1 1 0.2

SN, 20E <0.1 0.2 1 0.1 <0.2 1.210.7 0.6 2 0.1 1.4 1 0.2
'

$N, 20E <0.1 <0.1 <0.2 1.2 1 0.3 0.5 1 0.1 1.3 1 0.2
SN, 40E <0.1 0.110.1 <0.2 0.8 1 0.9 0.4 1 0.1 <0.3
SN, 50E (0.1 <0.1 <0.2 0.3 1 0.5 0.3 1 0.1 0.7 1 0.2
5N, 60E <0.1 0.1 1 0.1 <0.2 1.3 1 0.5 f.3 1 0.1 1.0 1 0.3
SN, 70E <0.1 0.3 1 0.1 0.3 1 0.2 0.6 1 0.4 0.4 1 0.1 1.1 1 0.2
SN, 80E <0.1 0.1 1 0.1 <0.2 1.6 1 0.3 0.4 10.1 1.3 1 0.2
5N 100E <0.1 <0.3 <0.2 1.3 1 0.5 0.4 1 0.1 0.9 1 0.2
SN,110E <0.1 0.2 1 0.1 <0.2 0.6 1 0.9 0.5 1 0.1 1.2 1 0.2
SN, 125E <0.1 0.3 2 0.1 <0.2 1.1. t 0.3 0.3 1 0.1 0.7 1 0.2

ISN, DE <0.1 0.110.1 <0.2 1.2 1 0.5 0.4 1 0.1 1.2 1 0.2
15N, 10E <0.1 0.1'i 0.1 <0.2 1.2 1 0.6 0.5 1 0.1 (0.3
15N, 20E <0.1 0.2 1 0.1 <0.3 2.1 1 1.2 0.8 1 0.1 1.5 1 0.2
15N, 30E <0.1 0.1 1 0.1 <0.2 2.3 1 0.5 0.7 1 0.1 1.5 1 0.3
15N, 40E <0.1 0.3 1 0.1 <0.3 5.8 1 0.5 0.6 1 0.1 2.3 1 0.4
15N, SOE <0.1 0.2 2 0.1 (0.3 1.4 1 1.2 0.7 + 0.1 2.0 1 0.2
ISN, 60E <0.1 0.1 1 0.1 <0.3 0.6 1 0.7 0.8 2 0.1 2.7 t 0.3
15N, 70E <0.1 1.1 1 0.1 <0.3 3.0 1 0.9 0.5 1 0.1 1.5 t 0.3
154, 80E <0.1 0.110.1 0.3 1 0.2 1.2 1 0.8 0.3 2 0.1 0.9 1 0.2
15N 90E <0,1 <0.1 <0.2 0.810.3 0.4 1 0.1 1.5 1 0.2
15N,100E < 0 .1 0.1 1 0.1 0.7 1 0.2 1.4 t 0.5 0.4 1 0.1 1.110.2
15N,110E <0.1 0.2 1 0.1 <0.2 0.5 t 0.4 0.5 ~1 0.1 1.2 1 0.2
'5N,120E (C.1 0.4 1 0.1 <0.2 2.2 1 0.4 0.5 1 0.1 1.1 1 0.2
25N, OE <0.1 0.1 1 0.1 <0.2 1.2 1 0.5 0.3 2 0.1 0.6 1 0.3
25N, 10E <0.1 0.1 1 0.1 <0.2 0.7 1 0.3 0.3 1 0.1 1.5 t 0.2
25N, 20E <0.1 0.2 1 0.1 <0.2 2.3 0.3 0.4 1 0.1 1.0 1 0.2
25N, 20E <0.1 0.510.1 <0.3 0.7 1 0.4 0.4 10.1 1.3 t 0.2
25N, 40E <0.1 <0.1 <0.2 2.7 1 0.3 0.3 1 0.1 1.0 t 0.2
25N, 50E <0.1 0.3 1 0.1 <0.2 1.6 1 0.4 0.4 00.1 1.0 2 0.2
25N, 60E <0.1 <0.1 <0.3 1.1 1 0.5 0.7 t 0.1 2.0 1 0.2
25N, 70E <0.1 0.1 i 0.1 <0.3 1.7 1 0.3 0.5 1 0.1 1.3 1 0.2
25N, 80E' <0.1 0.1 1 0.1 <0.3 1.7 1 0.6 0.4 1 0.1 <0.3
25N, 90E <0.1 <0.1 ,<0.2 1.0 t 0.7 0.3 1 0.1 <0.3
25N 100E <0.1 0.2 1 0.1 <0.3 0.5 1 0.4 (.2 1 0.1 1.410.2
25N,110E <0.1 <0.1 <0.3 0.6 1 0.4 0.7 + 0.1 1.6 1 0.3
25N,120E <0.1 0.2 1 0.1 <0.3 1.5 1 0.8 0.7 t 0.1 1.7 1 0.2
35N, OE <0.1 <0.1 <0.2 3.2 t 1.1 0.3 10.1 1.0 t 0.2
35N, 10E <0.1 0.1 1 0.1 <0.2 1.3 2 0.3 0.2 1 0.1 0.9 1 0.2
35N, 20E <0.1 0.1 1 0.1 <0.3 1.3 1 0.6 0.4 1 0.1 1.2 2 0.2
35N, 30E <0.1 0.7 1 0.1 0.6 1 0.3 8.7 1 1.0 0.5 1 0.1 1.2 1 0.2
35N, 40E <0.1 0.4 1 0.1 <0.2 0.6 1 0.7 0.3 t 0.1 0.5 1 0.3
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k TABLE 9 (continued)
%.J

RA010NUCL10E CONCENTRATIONS IN SURFACE Soll
FRO 4 AREA B3

PHASE IV OECOMMIS$10NINO

GENERAL ATOMICS

SAN DIE 00, faliFORNIA

Redlonuclide Concentration (pCl/c)

Location Co-60 Cs-137 V-235 U-238 Th-228 Th-232

35N, 50E <0.1 <0.1 <0.2 <0.6 0.3 1 0.1 0.9 1 0.2
35N, 60E <0.1 <0.1 0.8 1 0.2 3.4 1 1.0 0.5 1 0.1 1.3 1 0.2
35N, 70E <0.1 0.1 1 0.1 <0.3 1.910.5 0.6 1 0.1 1.6 1 0.2.
35N, 80E <0.1 0.1 1 0.1 <0.3 0.7-1 1.1 0.4 2 0.1 <0.3
374,100E 0.2 1 0.1 0.5 1 0.1 <0.3 4.5 t 0.9 0.5 1 0.1 1.6 1 0.2
35N,110E <0.1 0.1 1 0.1 <0.3 0.8 1 0.7 0.7 1 0.1 1.7 1 0.3
35N,120E <0.1 <0.1 <0.4 1.9 1 0.8 0.6 20.1 1.8 1 0.3
35N,130E <0.1 <0.1 <0.3 1.7 1 0.6 0.3 1 0.1 1.0 2 0.2
45N, O <0.1 0.1 1 0.1 <0.2 <0.7 0.3 1 0.1 1.0 1 0.2
45N, 10E <0.1 <0.1 <0.3 0.6 1 0.6 0.3 2 0.1 0.8 t 0.1
45N,t00E <0.1 0.3 1 0.1 to.2 1.5 1 0.7 0.3 1 0.1 0.8 1 0.2

[] 45N 110E <0.1 0.4 1 0.1 <0.3 3.0 1 0.8 0.5 2 0.1 1.2 1 0.3

) 45N,120E <0.1 2.0 1 0.1 0.7 1 0.4 13.0 1 2.2 0.4 1 0.1 1.2 1 0.34

45N,145E <0.1 0.1 1 0.1 <0.2 1.1 1 0.5 0.3 1 0.1 <0.3
55, 40E <0.1 <0.1 <0.2 <0.5 0.3 1 0.1- 0.7 t 0.2
55,100E <0.1 <0.1 <0.2 0.4 1 0.5 0.3 1 0.1 1.0 1 0.1

1 <0.1 0.2 1 0.1 <0.2 0.6 1 0.6 0.2 + 0.1 0.6 2 0.2
2 <0.1 0.7 1 0.1 <0.2 <0.7 0.3 1 0.1 0.7 i 0.2
3 <0.1 0.1 1 0.1 <0.2 1.1 1 0.6 0.210.1 0.7 1 0.2
4 <0.1 0.2 1 0.1 <0.3 1.7 1 0.8 0.4 1 0.1 0.9 1 0.2
5 <0.1 0.1 1 0.1 <0.2 0.4 1 0.6 :0.310.1 0.6 2 0.3
6 0.1 1 0.1 0.5 1 0.1 <0.2 0.3 1 0.8 0.4 1 0.1 -<0.3
7 <0.1 <0.1 <0.2 0.9 1 0.5 0.3 1 0.1 0.5 t 0.3
8 <0.1 0.7 1 0.1 <0.2 <0.7 0.2 1 0.1 0.6 1 0.1
9 <0.1 <0.1 0.7 1 0.2 2.5 t 0.6 0.3 1 0.1 0.8 2 0.2

10 <0.1 <0.1 <0.2 0.5 1 0.3 0.3 1 0.1 0.7 1 0.2 -

11 <0.1 <0.1 <0.2 0.7 1 0.3 0.2 1 0.1 0.6 2 0.1

aRefer to F1gures 21 and 22.
buncertelntles represent the 95% confldence levels, based only on Counting statistics; additional laboratory '
uncertainties of 16 to 10% have not been propagated into these data.
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TABLE 10 (Continuedl

RADIONtEllDE COPCENTRATIONS IN SUBStRFACE SOIL
FR04 AREA 83

PHASE BY DECOe41SSIONING

CErdRAL ATOMICS

SAN 01 EGO, CAL 1FOR*41 A

Radlonuclide Concentrailon (pCl/g)

Location Depth Co-60 Cs-137 U-235 U-238 1h-228 Th-232

18N, 60E 60- 75 cm <0.1 <0.1 <0.3 0.8 1 0.2 0.4 1 0.8 <0.3
18N, 60E 90-805 cm <0.1 <0.8 <0.3 <0.8 0.5 1 0.8 8.3 1 0.2

aRefer to Figure 24

buncertaintles represent the 95% confidence levels, based only on counting statistics; additional laboratory uncertaintles ofu
" 16 to 10% have not been propagated into these data.
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TABLE 11

Sr.90 AND ISOTOPI', tRANIUM COPCENTRATIONS IN SELECTED Soll SAMPLES

PHASE IV DECCNMIS$10NINO

GENERAL ATOMICS

SAN DIE 00, CALIFORNI A

Radionuclide Concentration (pCl/g)

Location * Depth Sr=90 U-234 U-235 U-238

OArea BI

TRIGA Canyon Surface <0.1 1.2 1 0.2c <0.1 1.2 1 0.2
Hot ce|| Canyon Surface <0.I 1.3 1 0.2 <0.I 1.3 1 0.2
Nt Cell Canyon Surface <0.2 1.3 1 0.2 0.1 1 0.1 1.410.2
TFF Canyon (#8) Surface <0.1 0.4 1 0.1 0.1 1 0.1 0.3 1 0.1
East End of Culvert (#6) Surface 40.1 0.7 1 0.1 <0.1 0.7 1 0.1
East End of Access Road (#7) $urface <0.1 0.9 1 0.1 <0.1 0.8 1 0.1

Area B3

$N, 20E Surface <0.1 1.1 1 0.2 <0.1 0.6 1 0.2
$N, 60E Surface <0.1 1.5 1 0.1 <0.1 1.0 1 0.1 q
SN, 100E Surface <0.1 0.8 1 0.2 <0.1 0.7 1 0.2
5N, 110E Surface <0.1 1.0 1 0.2 <0.1 0.9 1 0.2
15N, 30E Surface <0.1 2.5 1 0.3 0.1 1 0.1 1.7 1 0.3
15N, 60E Surface <0.1 1.6 1 0.3 0.1 1 0.1 1.1 1 0.3
15N, 10E Surface <0.1 2.5 t 0.3 <0.1 1.8 1 0.2

( 25N, OE Surface <0.1 0.8 1 0.2 <0.1 0.9 1 0.2
25N, 100E Surface <0.1 2.9 1 0.4 0.1 2 0.1 2.2 1 0.4
35N, 50E Surface <0.1 1.410.3 <0.t 0.9 2 0.3
45N, OE Surface <0.1 3 1 0.3 0.1 1 0.1 0.8 1 0.2
North of Primary Digester (#4) $urface <0.2 5.i 1 0.4 0.2 1 0.1 2.9 1 0.3
At South Fence At Soundary (#8) Surface <0.1 1.4 1 0.3 0.1 1 0.1 1.4 1 0.3

i 18N, 60E 0- 15 cm <0.1 1.5 1 0.2 0.1 1 0.1 0.9 1 0.1
l 18N, 60E 30- 45 cm <0.1 1.9 t 0.2 0.1 1 0.1 1.3 1 0.1
( IBN, GOE 60- 75 cm <0.1 1.9 t 0.4 0.1 1 0.1 1.6 1 0.4

18N, 60E 90-105 cm <0.1 1.6 1 0.2 0.1 1 0.1 1.420.2
35N, 30E Surface 22.0 1 0.8 1.8 1 0.3 8.8 1 0.5-

l 35N, 60E Surface - 4.4 1 0.4 0.1 1 0.1 2.0 t 0.3
|

45N, 120E Surface 33.0 1 0.9 1.6 1 0.3 19.4 1 0.7-

8etween the Purchouse Surface 9.0 1 0.6 0.5 1 0.2 4.2 1 0.4-

and Flocculation Tank (#9)

aRefer to Figure 23.
bRefer to Figures 21, 22, and 24
cUncertaintles represent the 955 confidence levels, based only on counting statistics; additional

I laboratory uncertainties of 16 to 10% hava not propagated into these data.
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{Nv} TABLF 12,

SLNMARY OF SURFACE CONTAMINAfl0N MEASUREMENTS

IN AREA 83 FACILITIES
PHASE IV DECOMMIS$10NINO

GENERAL ATOMICS

SAN DIEGO, CAllFORNI A

TOTAL CONTAMINATION REMOYABLE CONTAMINATION

Number of (dpm/100 cm ) (dpm/100 cm2,2

location" Measurements Alpha Range Beta-Gemma Range Alpha Range Beta Range

Flocculating Tanks
Floors 6 <21-210 1100-1800 <3 <6

Lowe r Wa l l 6 <12-170 1100-2700 <3 <6-7

Trickle Filter Tank
Floor 3 <21- 64 1500-1800 <3 <6

Lower Wa l l 1 <21 1300 <3 7

West Clarlfylng Tank
Floor 3 <30- 85 670-1500 <3 <6*

Lower Wall 2 <30 1100 <3 <6

k East Clarifying Tank
Floor 2 32- 42 1200-1700 <3 <6

Lowe r Wa I i 2 53-120 1500-2700 <3 <6

Pumphouse Basement

Floor 2 <30- 32 1400 <3 <6

Lower Wall 2 <30 <410-900 <3 <6

Secondary (South) Digester
Floor 3 <30 430- 930 <3 <6

Lower 4IIs 2 <30 1100-1200 <3 <6

Primary (North) Digester
Floor 2 <30 630- 700 <3 <6
Lower We Iis 2 32-140 <4to (3 <6

Pumphouse Foundation
(Concrete Slab) 3 <30 800-1000 <3-5 <6-7

6 Refer to Figure 5

/~N
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$ APPENDIX A

CONFIRMATORY SURVEY PLAN-
FOR-

PHASE IV DEC0KKISSIONING
GA TECHNOLOGIES

SAN DIEGO, CALIFORNIA

I. Site History and Description

In mid 1984, GA Technologies, Inc. (GA) -of San Diego, California,

initiated- decommissioning activities -for the purpose of releasing

portions. of their -facilities from Nuclear Regulatory Commission (NRC)
licensing restrictions. .Ihe decommissioning is being accomplished in
separate phases. Verification of Phases I, II, and III have been
completed. Phase IV properties. include the abandoned sewage treatment
facility' known ss 'Callon Ponds', (Area B3), 13 laboratories in-
Building 2, and Aree B1,' the canyon area to:the west and below the TRICA
and Hot Cell facilities. The Callon. Ponds consist of approximately,
1.2 hectares enclosed by a security fence. Several remaining structures,
used during operation, are the pumphouse, a trickle filter tank, a

| \ primary (north) and secondary (south) digester, flocculating tanks, two

clarifying tanks, a large evaporation pond, and two smaller evaporation
ponds. Building 2 is= divided into- three laboratory sections. The

13 rooms are located in the upper and. lower levels of laboratory sections
2 (53 m ) of area in these2B and C. There ~is approximately 5700 ft

13. rooms. Area B1 is composed of approximately 6.1 hectares of steep
canyons. There are no facilities or equipment located in this area.-

Potential radiological contaminants in the areas included in this survey
.have been identified as. enriched uranium, thorium, and-longer half-life
fission and activation products.

Phase IV activities have' been completed and reports were issuad by GA
Technologies on_May 10, 1988 and June 2,1988, indicating that post

.

Prepared by the . Manpower : Education, Research, and Training Division of Oak
Ridge- Associated Universities, ~ Oak Ridge,' Tennessee, under interagency
agreement DOE No. 40 816-83. NRC . Fin.. No. A 9076, between the U.S. Nuclear

Regulatory Commission and the U.S. Department of Energy.

June 7,1988
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decontamination radiological conditions satisfy the NRC guidelines for
decommissioning. Region V of the NRC has requested that the Oak Ridge
Associated Universities (ORAU) Radiological Site Assessment Program
perform a confirmatory radiological survey of Phase IV locations.

II. Purpose

The purpose of the confirmatory survey is to verify that remedial actions
and associated documentation provida an accurate and complete description
of the condition of the property and thereby, confirm that remedial
actions have been effective in satisfying the NRC guidelines for release
for unrestricted use.

III. Responsibility

Work described in this survey plan will be performed under the
supervision of Mr. J.D. Berger, Manager and Mr. G.L. Murphy, Assistant
Manager with Radiological Site Assessment Program of Oak Ridge Associated
Universities, and in accordance with standard procedures set forth in
" Survey Procedures Manual", " Laboratory Procedures Manual", and Quality
Assurance Manual", developed specifically for that program.

IV. Procedures

A. ORAU will review background documentation, radiological

characterization data, and post-remedial action data. Information
will be evaluated to assure that areas identified as exceeding site
guidelines have undergone remedial action and that residual
contamination satisfies the established guidelines.

O
A-2
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g j B. A survey team from ORAU will visit the GA site and perform visual

inspections, independent measurements of alpha, beta. gamma, and gamma

radiation, and soil sampling. Reference grid systems, established by
GA Technologies will be utilized, where possible.

C. Independent measurements and sampling will be performed on portions
|

of the area to be verified. Typically, the independent survey will
'

cover only a portion of the total remediated area, depending upon

such factors as use history, radiological history, and

decontamination procedures. For larger areas inde,..,ndent surveys,

l

will typically cover from 10 to 50% of the remediated area; up to

100% of individual small remediated areas may be surveyed as part of
the confirmatory process. During field activities, the scope of the

survey may be increased or decreased, based on findin6s as the work
progresses.

1. A walkover gamma surface scan will be performed over related.

| remediated areas of the site, where access can be obtained, using
v portable gamma scintillation detectors and ratemeters with

audible indicators. Traverses will be at 1 2 m intervals in the
! gridden areas and locations where elevated direct radiation
l
l levels are noted. Scans may be expanded to the remainder of the

remediated area, if results of initial scans identify

discrepancies or deficiencies in the decontamination action.

Locations of elevated contact measurements will be documented for
, further evaluation.
l
!

2. Gamma exposure rate measurements will be made at the surface and

1 m above the surface at single locations near small remediated
areas and at 10 m intervals throughout remediated areas selected

. for independent survey. Measurements will also be made at

locations of elevated direct radiation,' identified by walkover
i scans.
|

| 3. Soil samples will be collected at locations of direct measurement

(J) as indicated in IV.C.2. above. The samples will be collectedN

A-3
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from the aurface (0 15 cm) of the remediated area, except where-
direct measurements suggest possible residual, subsurface i

contamination. In these cases, portable au6ering equipment will
be used to collect subsurface soil samples. Subsurface samples
to 12 m deep will be obtained from 10 15 randomly selected
locations within the gridded area and in locations identified by
surface scans as potential areas of residual contamination. The
exact . number, l 'eation, and depth will be determined as the
survey progresses.

4 Where contamination may exist on facility or equipment surfaces,
the surfaces will be scanned for elevated gamma radiation levels
and for alpha and beta gamma contamination. Up to 100% of the

selected for survey may be covered by the scans, dependingareas

upon the use and radiological history.

5. Alpha and beta gamma contamination measurements will be performed
on facility and equipment surfaces. For remediated areas smallar

2than 10 m , single point measurements of total contamination will
be performed; the number of such measurements will be based on
the actual area of each remediated location. Sample locations
will be referenced to prominent building features. For areas

2larger than 10m , a 2 m x 2 m grid will be established on the

floor, and in selected grid blocks direct measurements of alpha
and beta ganana contamination will be systematically performed at
the center and at four points, midway between the center and the
block corners. Upper walls and ceiling measurement locations
will be referenced to the floor grid or to pertinent butiding
features.

6. Smears for removable contamination will be performed on
remediated structures and equipment, at the location of highest
direct measurement in each grid block surveyed, and at all

locations of single-point measurements.

O
A-4
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.7 . Direct measurements and smears will be obtained on piping,

cracks, beams, ledges, ducts, and other surfaces where material
might settle- or. accumulate. The survey will'also include the
inside surfaces of any drains. -The number of locations measured
will be determined as the survey progresses. -Needs for

,

additional measurements _ and sampling beyond the scope described
in this plan will be' determined based on specific site conditions

,

and results.-

8. Samples of building material; residue from ' cracks, ledges,

piping, ducts, ' drains, and subfloor soil will be collected. The

number and location will be determined based on the availability

of sample media and direct measurements.

9. Residual contamination, . identified by direct, measurements, will
be brought to the immediate attention of the-licensee. If

| additional cleanup is . performed during the survey, ORAU will
| conduct follow up sampling and measurements of the: cleaned' areas.
| \

V. Data and Sample' Analysis

Samples and direct measurement data will be returned to the Oak Ridge, TN
| laboratory for analysis and . interpretation. Data developed by the-

t independent verification surveys will be compared with the established
guidelines (Attachment. A) to assure that decontamination has been '

effective in meeting these guidelines. Soil, residue, tile, and other

solid materials will be analyzed by solid state gamma spectrometry.
Radionuclides of _ primary interest ar6 U-238, U 235, Th 232, Th-228, _ Co-60;
and Cs 137; however, spectra will be reviewed for other identifiable,

photopeaks. Selected and/or computed samples will be analyzed for Sr'90.
sA gross alpha beta-fcounter= will. used to determine gross activity on

i smears.
.
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VI. Tentative Schedule

I

Site Survey. June 20 July 1,1988
Sample Analysis July 5 - August 1,1988
Draft Report September 1988
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4 ATTACHMENT-Ad
4

>

' '
Decommissioning Guidelines for the

GA Technologies Waste Processin5 Facility -

;--

Target criteria. for unrestricted release of the GA Technologies' Waste

Processing Facility and surrounding areas are presented in the licensee's final -

report and are as follows:

!

!

External Radiation

i

The- gamma exposure rate at'1 m above the ground surface shall not exceed |
10 pR/h above background for an. area of greater than,30 ft x 30 ft and
shall not exceed 20 pR/h above background for any discrete area (i.e. |

O less than 30 ft x 30 ft).

:

Inhalation and-Ingestion
v
.

Concentrations of radionuclides in soil shall be such that inhalation and- [.

ingestion are not expected to result in annual dose equivalents exceeding ,

20 mrem to the lung or 50 mrem to the bone. -!
;-

:

:

Limiting soil concentrations were derived to satisfy these external and- ,

internal target criteria. The concentration limits are presented in-the = !

following table.
?

.

"

-
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Radionuclide. Concentration Limit Above Background (pCi/g)

Depleted Uranium 35

Enriched Uranium 30

Thorium (Nacural) 10

Co 60 8

Cs-137 15

Sr 90 1.8 x 103

Where more than one radionuclide is present, the sum of the ration of the
individual radionuclide concentrations to their respective concentration limits
shall not exceed 1.
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I APPENDIX B;
I

| MAJOR SAMPLING AND ANALYTICAL EQUIPMENT
'
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g ' APPENDIX B'
;

MAJOR SAMPLING AND'ANALTIICAL EQUIPMENT
*

1

The display or description of a specific product-is not to be construed as
,

an' endorsement of that product or its manufacturer by the authors or their
employer.

A. Direct Radiation Measurements

EberlineL " RASCAL"
Portable Ratemeter Scaler
Model PRS-1
(Eberline, Santa Fe, NM)

.

Eberline PRM 6
Portable Ratemeter
(Eberline, Santa Fe, NM)

Ludlum Floor Monitor
Model 239 1
(Ludlum, Sweetwater, TX)

Eb'erline Alpha _ Scintillation Probe ''-

f- Model AC 3 7
% (Eberline, Santa Fe, NH).

Eberline GM' Pancake Probe
Model HP-260.
(Eberline, Santa Fe,-NM)

.Victoreen Beta Camma " Pancake" Detector
Model'489-110
(Victoreen, Cleveland, OH)

'

Victoreen Nal, Scintillation Detector
Model 489 55
(Victoreen, Cleveland, OH)

B. Laboratory Analyses

Automatic low-background Alpha Beta Counter
, Model LB5110-2080
.(Tennelec, Inc., Oak Ridge. TN)

High-Purity Germanium Detector
Model GMX-23195 S, 23% efficiency
(EC&G ORTEC, Oak Ridge, TN)

O
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Used in conjunction with:
Lead Shield, G.16
(Gamma Products, Inc., Palos Hills, IL)

High Purity Germanium Coaxial Well Detector
Model GVL 1102010 PWS S, 23% efficiency
(EG6G ORTEC, Oak Ridge, TN)

Used in conjunction with:
Lead Shield Model G 16
(Applied Physical Technology, Atlanta, GA)

High Purity Germanium Detector
Model IGC25, 25% efficiency
(Princeton Gamma-Tech, Princeton, NJ)

Used in conjunction with:
Lead Shield
(Nuclear Data, Schaumburg IL)

Multichannel Analyzer
ND-66/ND 680 System
(Nuclear Data Inc., Schaumburg, IL)

Alpha Spectrometry System ,

Tennelec Electronics
(Tennelec, Oak Ridge, TN)

Surface Barrier Detectors
(EC&G ORTEC, Oak Ridge, TN)

Multichannel Analyzer
Model ND 66
(Nuclear Data, Schaumburg, IL)

.

1
.
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{ APPENDIX C

Measurement and Analytical Procedures 1

-.'

surface Scans

q

Surface scans in the facility were perforred by passing the probes slowly
ever the surface. The . distance' between the probes and the surface was
maintained at a minimum .. nominally about 1 cm. Identification of eleve.ted

levels was based on increases' in the audible. signal from the recording or

indicating. instrument.' -Alpha and beta-gamma scans'of large surface areas on
the floor of the facility were accomplished by use of a gas . proportional floor

2monitor, . ith a 600;cm sensitive. area. The instrument was slowly moved in aw

systematic pattern to cover 100t' of the accessible area.. Combinations of

detectors and instrument for the scans were:

Beta Gamma it7 cake G M probe with PRM-6 racemeter, ,
,

Beta-Gamma - Pancake G M probe.with PRS 1 scaler /ratemeter.
Gamma - NaI scintillation detector (3.2 cm x 3.8 ca crystal) with

PRM 6 ratemeter.
Alpha - ZnS probe with PRS 1 scaler /ratemeter.
Alpha Beta - Gas proportional floor monitor with Ludlum Model 227#

scaler /ratemeter.

Alpha and Beta gamma Surface Contamination Measurements

Measurements of total alpha radiation level were performed using Eberline
Model PRS-1 portable scaler /ratemeters with Model AC 3-7 alpha scintillation-
probes. Measurements of total beta gamma radiation levels were performed using
Eberline Model PRS 1 portable scaler /ratemeters with Model HP 260 thin window

" pancake" G M probes. Count rates (cpm) were converted to disintegration rates
2(dpm/100 -cm ) by dividing the. net rate by the 4r efficiency and correcting of

.

the active area of the detector. Effective window areas were 59 cm2 for the
ZnS detectors and 15 cm2 for the G M detectors. The background count rate for
ZnS alpha probes averaged approximately 2 cpm; the average background count -

rate was approximately 40 cpm for the G M detectors.

|
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Removable Contamination Measurements

Smear measurements were performed on numbered filter paper disks, 47 mm in
diameter. Smears were placed in labeled envelopes with the locations and other
pertinent information recorded. A ZnS alpha scintillation countin6 system was
used to evaluate individual smears at the sitet smears were recounted on a low,

background proportional counter at the Oak Ridge laboratory.

Exposure Rate Measurements

Measurements of gamma exposure rates were performed using Eberline FRM 6
portable ratemeters with a Victoreen Model 489 55 gamma scintillation probe
containing 3.2 cm x 3.8 cm NaI(T1) scintillation crystal. Count rates were
converted to exposure rates (pR/h) by cross calibrating with a Reuter Stokes
model RSS-111 pressurized ionization chamber.

Soil Sample Analysis
.

S o '.1 samples were dried, mixed, and a portion sealed in 0.5 liter

Marinelli beaker. The quantity placed in the beaker was chosen to reproduce
the calibrated counting geometry and typically ranged from 600 to 800 g of
soil. Not soil weights were determined and the samples counted'using intrinsic
germanium detectors couplad to a Nuclear Data Model ND-680 pulse height
analyzer system. Background and Compton stripping, peak search, peak
identification, and concentration calculations were performed using the
computer capabilities inherent in the analyzer system. Energy peaks used for
determination of radionuclides of concern were:

.

Co 60 1.173 MeV
Cs-137 0.662 MeV
U 235 0.144 MeV
U 238 0.094 MeV from Th 234 (secular equilibrium assumed)
Th 228 0.583 MeV form T1 208 (secular equilibrium assumed)
Th-232 0.911 MeV from Ac 228 (secular equilibrium assumed)

Spectra were also reviewed for the presence of other radionuclides.

O
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:

( Strontium 90 Analysis '

.

Aliquots of soil were dissolved by pyrosulfate fusion and the' strontium
~

,

| precipitated as a sulfate. Successive treatments with-EDTA preferentially - I
.a '

Ferric 1removed-lead and excess calcium and returned the strontium to solution.
and other insoluble hydroxides was precipitated at a pH of 12 to 14 -Strontium

was reprecipitated as a sulfate. Barium was removed as a, chromate using DTPA.<
~

. The final precipitate of strontium carbonate was counted-using's low background
Tennelec alpha. beta proportional counter..

Alpha Spectrometry of Isotopic Uranium~

t-

.Aliquota of soil were acidified and evaporated to dryness. The residues
were then dissolved by pyrosulfate fusion and precipitated with barium sulfate.
The barium sulfate _ precipitates were- reclassified and uranium separated by
liquid liquid extraction. Uranium was- then precipitated with a cerium-

fluoride carrier and counted using surface barrier detectors-(ORTEC),-alpha
spectrometers (Tennelec), and an ND 66 Multichannel Analyzer (Nuclear Data).

Uncertainties and Detection Limits
,

The uncertainties associated with the analytical data presented in the
tables of this Lreport, represent- the -95% confidence 11evels for that data.

These uncertainties were calculated based on both the Bross sample count levels
and the associated background count levels. When the net sample count was less-
than the 95% statistical deviation of the background. count,'Lthe sample.

concentration was reported:as less than the detection limits of the procedure.
Because of variations in backgrou.id levels, sample weights or volumes, and
Compton contributions from other radionuclides in samples, the detection!1imits-

differ from sample- to sample Land instrument to instrument. Additional-

uncertainties of 1 6 to .10%, associated with sampling and laboratory.

procedures, have not been propagated into the data presented in this report. .

.
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Calibration and Quality Assurance

Laboratory and field survey procedures are documented in manuals developed
specifically for the Oak Ridge Associated Universities' Radiological Site
Assesament Program.

With the exception of the measurements conducted with portable 6amma
scintillation survey meters, instruments were calibrated with NBS-traceable
standards. The calibration procedures for the portable gamma instruments are-
performed by comparison with an NBS calibrated pressurized ionization chamber.

Quality control procedures on all instruments included daily background
and check source measurements to confirm equipment operation within acceptable
statistical fluctuations. The ORAU laboratory participates in the EPA and
DOE /EML Quality Assurance Programs.

O
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APPENDIX D

GUIDELINES FOR DECONTAMINATION OF FACILITIES AND
EQUIPMENT PRIOR TO RELEASE FOR UNRESTRICTED USE OR

; TERMINATION OF LICENSES FOR BY. PRODUCT, SOURCE-OR-
! SPECIAL NUCLEAR MATERIAL
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The instructions in this guide, in conjunction with Table 1, specify
the radionuclides and radiation exposure rate limits which should be used
in decontamination and survey of surf aces or premises and equipment prior
to abandonment or release for unrestricted use. The limits in Table 1 do
not apply to pre.aises, equipment, or scrap containing induced radioactivity
f or which the radiological consideratians pertinent to their use may be
different. .Tt a release of such f acilities or items f rom regulatory control,

is considered on a case-by-case basis.

1. The licensee shall make a reasonable effort to eliminate residual
centamination.

2. Radioactivity on equipment or surf aces shall not be covered by paint, l
'

plating, or other covering material unless contamination l ev el s , as-

determined by a survey and documented, are below the limits 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 su f aces of pipes, drain lines, or
ductwork p:ull be d6termined by making measurements at all traps, and
other apprywate access points, provided that contamination at these
locations is likely to be representative of contamination on the
interior of the pipes, drain :ines, or ductverk. Surfaces or

|precises, equipment, or scrap which are likely to be contaminated but ;

are of such size, construction, or location as to make the surface

O inaccessible for purposes of mearurement shall be presumed to be

G contaminated in excess of the limits. . ,

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

a. Provide detailed, specific information describing the prem s ses ,

equipment or scrap, radioactive contaminants, and the nature,
extent, 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 unreasonable-
risk to the health and safety of the public..

5. Prior to release of premises for unrestricted use, the licensee shall
make a comprehensive radiation surv ey which establishes that
contamination is within the limits specified in Table 1. A copy of

D-1
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the survey report shs11 be filed vitu the Division of Tuel cycic and
Material Safety. USNRC, Washington, D.C. 20555, and also the
Administrator of the NRC Regional Office having jurisdiction. The

report should be filed at least 30 days prior to the planned date of
abandonment. The survey report shall:

a. Identify the premiset.

b. Show * hat reasonable ef fort has been made to eliminate residual
contamination.

Describe the scope of the survey and general procedures followed.c.

d. State the findings of the surv ey in units specified in the
instruction.

Following review of the report, the NRC vill consider visiting the
f acilities to confirm the survey.

O
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TABLE 1
'

ACCEPTABLE SURFACE C0f(TAMINATION LEVELS'

bbcf Maximumb,d,f Removable ,e,fNuclidesa Average

1
i

U-nat, U-23 5, U-23 8, and 5,000 dpm a /100 c 2 15,000 dpm a /100 cm2 1,000 dpa a/100 c 2
associated decay products

2 20 dpe/IDO cm2Transuranics, Ra-226 Ra-22 8, 100 dpm/100 cm2 300 dpe/100 cm
Th-230, Th-22 8, Pa-231,
Ac-227, 1-125, 1-129

22 200 dpm/100 cmTh-nat, Th-232, Sr-90, Ra-223 1000 dpm/100 cm2 3000 dpm/100 on
Ra-224, U-232, I-126, I-131,

I-133

Beta gamma emitters (nuclides 5000 dpa Sy/100 cm2 15,000 dpm Sy/100 c,2 1000 dpm Sy/100 cm2
7 with decay modes other than

alpha emission or spontaneous
fission) except Sr-90 and
others noted above.

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

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

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

d the maximum contamination level applies to an area of not more then 100 cm2
2 of surface area should be determined bye The amount of removable radioactive material per 100 cm

wiping that area with dry filter or soft absorbent paper, applying moderate pressure, and assessing
the amount of radioact ive material on the wipe with an appropriate instrument of known ef ficiency. When
removable contamination on objects of less surface area is determined, the pertinent levels should be
reduced proportionally and the entire surface should be viped.

f The average and maximum radiation levels associated with surf ace contamination resultinE from beta-gamma
~ emitters should not exceed 0.2 erad/h at I cm and 1.0 mrad /h at I cm, respectively, measured through

not more than 7 milligrams per square centimeter of total absorber.
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APPENDIX E,

\

DECOMMITSIONING CUIDELINES FOR THE

C E ERAL ATOMICS FACILITY

Target criteria for unrestricted release of the General Atomics Waste

Processing Facility and surroundin6 areas are presented in the licensee's final
report and are as follows:1

External Radiation

The gamma exposure rate at 1 m above the ground surface shall not exceed
10 pR/h above background for an area of greater than 30 ft (9.1 m) x 30 ft
(9.1 m) and shall not exceed 20 pR/h above background for any discrete
area (i.e. less than 30 ft (9.1 m) x 30 ft 9.1 m)}.

Inhalation and InRestion

\s Concentrations of radionuclides in soil shall ba such that inhalation and
ingestion are not expected to result in annual dose equivalents exceeding
20 mrem to the lung or 60 mrem to the bone.

Limiting soil concentrations were derived to satisfy these external and
internal target criteria. The concentration limits are presented in the
following Table.

Radionuclide Concentration Limit Above BackRround (pCi/R)

Depleted Uranium 35

Enriched Uranium 30

Thorium (Natural) 10

Co 60 8-

Cs 137 15

Sr 90 1.8 x 103

s_-) '
s

,
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1

Wie re more than one radionuclide is present, the sum of the ratios of the
individual radionuclide concentrations to their respective concentrations

limits shall not exceed 1. .
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CONTIRMATORY SURVEY j

OF TACILITIES IN
BUILDINGS 2 AND 9

GENERAL ATOMICS |

SAN DIEGO, CALIFORNIA |

INTRODUCTION AND SITE HISTORY

In mid 1984, General Atomics (CA) of San Diego, Cal'ifottia, initiated
decommissioning activities for the purpose of releasin6 portiets of their !

facilities from Nuclear Regulatory Commission (NRC) licensing rest-ictions.
Because of the numerous building and land areas being decommissioned an/ the
varied nature of former operations in these facilities, the decommissioning is
being cenducted in phases. Phase I activities included the Solar Evaporatirn

Pond area. the areas immediately surrounding the former Vaste Process!.ng
Facility, tle Incinerator Pad, a previous burial site for contaminated asphalt,
the hillside and canyon below the vaste handling facilities, and undeveloped
land surrounding the waste processing facilities; Phase II areas were the
former Vaste Processing Facility and the Incinerator Pad; Phase III consisted
of approximately 87 hectares of undeveloped land, surrounding the main General
Atomics plant facilities, and the shipping and receiving area of Building 5;
and Phase IV inaluded three canyons behind the tiot Cell and TRIGA facilities, a ,

former sewage treatment p1 ant known as ' Callan Ponds," and 12 laboratories in
Built'.ing 2 of tee L Building Complex. These Phase I, II, III, and IV areas
were previously reme11ated ard confirmatory surveys performed by ORAU. Re s,ults
o; those surveys ate presented in separate reports.(l*4) The Building 2

.6laboratories and offices, inc.'uded in Phase IV decommissioning were designated,

as " Group 1" and " Group 2" facilities. An additional 19 laboratories, 12 of
which include mezzanine areas, and 10 separate mezzanines on'ly in BuildinE 2
have been decontaminated as part of the " Group 3" activities. These rooms and

2mezzanines occupy approximately 904 m ; the primary radionuclides used in these
areas were Cs 137, Co 60, Sr 90, thorium, and uranium (natural, depleted, and

enriched).

2 area of Building 9. E Building Complex, has beenAn approximate 268 m

Stage 1 of the current GA decommissioning activities. ThisI decontaminated as
is part of the building area, known as the " Hot Suite," once associated with

|
|
!

|
|
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i the TRIGA fuel fabrication facility; now housed at a different location. The
primary contaminant .in this facility was uranium with U 235 enrichments,
varying from 3 to 104.<

i
!

At the request of the NRC, Regior. V Of fice, the Environmental Survey and
;

Site Assessment Program of Oak Ridge Associated Universities conducted a
;

radiological survay to confirm the status of these portions of Buildings 2 and

) 9, relative to the TRC guidelines for release to unrestricted use.-- This survey
was performed Marcl 14 23, 1989, in accordance with a survey plan submitted to
the Region V Offi te of the NRC. Procedures and results of this survey are"

i presented in this relort,
a

i

l SITE DESCRIPTION
1
>

The -General Atomics facilities are located near the intersection of4

Interstate 5 and Genesee Road, approximately 20 km north of San Diego, CA
(Figures 1 and 2). Buildings 2 and 9 are illustrated in Figures 3 and 4.;

:

Building 2, a two story, semicitile building, located in the center of the
CA f acili ty , consists _ of office at.'d laboratory space divided into three-'

sections (A, B, and C). Some laboratories have mezzanine areas'which were also
utilized as both office or additional laboratory space. -The nineteen-
laboratories and 22 mezzanines, included in this survey are shown on Figures-5,i

6, and 7.
,

2Building 9, located to the west of Building 2, is-also a large (5541 m )-
two story structure. A large portion of_the building has be,en leased out to
several different companies; the former TRICA Fuel Fabrication " Hot Suite" was
located in an area of Building .9 which 'is now occupied by CA's

telecommunications group. The entire " Hot Suite" area originally occupied
375 m2 of area and contained 9 rooms and 2 hallways (Figure 8); only the
Stage 1 portion of the area is included in this survey.

>

PROCEDUAES |

Objectives j

|

The obj ectives of the survey were eo confirm that the' radiological
condition of those areas of Buildings 2 and 9, included in this phase of I'

2 !
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decommissioning, is accurately presented in the Cer.eral Atomics report and to
provide information and data for evaluation of the site status, relative to NRC
guidelines for release for unrestricted use.

Docement Review

The licensee's survey reports for the unrestricted release of portions of
Buildings 2 and 9 was reviewed by ORAU(5 7). Data presented in these reports
were compared to the established release guidelines.

Facility Survey

The following " Croup 3" laboratories and office areas were surveyed in
Section A of Building 2: Rooms 647, 649, and 651 and the mezzanines of Rooms

615/617 and 645/647. In Section B, Room 234 was surveyed. Rooms 302, 309,
(Rooms 1 and 2), 315, 321, 323, 327, 343, 345, 347, 425, 427, 429, 431, and 433

and mezzanines of Rooms 321/323, 325/327, 335/337, 339/341, 343/345~, 347/349,
425/427/429, 431/433, 615/617, and 645/647 vere surveyed in Section C of

Building 2. In the " Hot Suite" of Building 9 Rooms 33, 34, 38, 39, the main
entrance hallway, a portion of 46B, 47A, 48, 49A, 50, and the sidewalk area

outside Room 48 were surveyed, Figures 9 through 42 show the layouts of these
areas.

|
Gridding

An alphanumeric 2 m x 2 m reference grid system was established on the
floor and lower walls (up to 2 m) for each room and mezzanine surveyed.

Measurements made on upper walls, ceiling, or equipment were referenced to the
established grid or prominent. building features.

|

!

| Surface Scans

Alpha, beta gamma, and gamma scans were performed on floors and lower
walls, using an alpha / beta gas proportional large area detector, beta gamma GM
detectors, and NaI(TI) gamma scintillation detectors with audible indicating
scaler /ratemeters. Scans of surface areas not accessible to the large area

3
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\s detector, i.e., ceilings, and overhead areas such as ledges, beams, piping,
fixtures, counter tops, equipment, and duerwork were performed using portable
ZnS alpha scintillation and CM detectors. Locations of elevated radiation
levels were noted for additional measurements.

Surface scans using a NaI(TI) scintillation detector, were performed in )
areas where the floor had been removed and the underlying soil was exposed. 1

Additional measurements were made with a beta gamma CM detector to define any

areas where elevated locations were identified.

Exposure Rate Measurement

Camma exposure rates were determined throughout the facilities, based on
gamma scan data and cross calibration with a pressurized ionization chamber.

Measurement of Surface Contamination Levels

r

In Building 2, surface contamination measurements were performed on a

total of 78 randomly selected grid blocks on the floor and lower walls. In

each grid surveyed, direct measurements of alpha and beta gamma contamination
levels were systematically performed at the center and four points midway

between the center and block corners. Smears for removable alpha and beta

contamination were performed at that location in each grid block where the

highest direct level was obtained. Single point measurements for total and
removable alpha and beta gamma contamination levels were performed on upper
walls, overhead surfaces (higher than 2 m) such as ledges, ceilings, beams,
pipes, ductwork, and miscellaneous equipment. A total of 152 single

measurements were collected. Direct measurements and smears were also
collected from floor drains at several locations. Meaaurement locations in
Building 2 are indicated on Figures 9 through 32.

Five point measurements were performed in 16 grid b' locks in Building 9 and
single point measurements were performed at 29 locations. Measurements were
also performed on 2 floor drains. Figures 33 through 42 show the locations of

l' \ the surface contamination measurements in this Building.

4
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Soil Sampling

Soil samples were collected from excavated floor areas. In Building 2 ten

samples were collected from the excavated trenches in Rooms 302, 309 (1 and 2),
the adjoining hallway, and the outside area where the drainline had previously
emptied into a vaste tank (Figures 11 and 12). Samples (four) were also
collected from open trenches in Rooms 49A and 50 (Figures 40 and 41).

Miscellaneous Samples

A large area swipe was used to collect a sample of residue from a floor
drain in room 425. One paint sample was collected from a ledge in the

mezzanine area of room 321 (Figure 14 and 24).

Background and Baseline Measurements

Background measurements and soil samples were collected to determine area
background and to provide baseline radionuclide concentrations for comparison

of the back round measurements and baseline samples arepurposes. Locations &

shown in Figure 43.

Sample Analyses and Interpretation of Results

Samples were returned to laboratories in Oak Ridge, Tennessee, for

analyses. All soil samples were analyzed by gamma spectrometry. The major
radionuclides of interest were Co 60, Cs-137, U 235, U 238, and Th 232;

,

however, spectra were reviewed for the presence of other identifiable or

significant photopeaks. Smears were counted for alpha and beta levels, using a
low background gas proportional counter. Additional information concerning

analytical equipment and procedures is presented in Appendices A and B. Survey

results were compared to NRC guidelines for decommissioning of the General
Atomics Facility (Appendix C).

O'
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j RESULTS

Document Reviev
:

i
i ORAU's review of the survey reports,. submitte( by CA to the NRC, indicates

j that the procedures and instrumentation. used were consistent with current
; industry accepted practices. A review of the documentation indicated that GA

successful in identifying problem areas and decontamineiing these areas towas
,

the guidelines established. Additional. material was reviewed for 2 areas,

where the survey was completed 'af ter the initini report was prepared. Several'

inconsistencies between the field survey data and the final documentation were

j noted; however, these inconsistencies were minor and did not involve situations
of guidelines being exceeded. One area surveyed by ORAU had not yet been'

surveyed thoroughly by CA.
,

Background Levels and Baseline concentrations

i

Background exposure rates and baseline radionuclide concentrations in-soil
..

from the vicinity of the General Atomics site are presented in Table 1 and
]

Table 2. Exposure rates ranged from 7 to 13 pR/h, at one meter from-the

surface. Cobalt 60 concentrations were less than 0.1 poi /g, Cs 137 ranged fr'on *

] <0.1 to 0.2 pCi/g, U 235 ranged from <0.2 to 0.7 pC1/g, U 238 ranged from 1.1
to 1.6 pCi/g, _ and total thorium concentrations ranged from-1.3 to 3.2 pCi/g.

7

These levels are typical of exposure rates and radionuclide concentrations,

i normally. occurring in the environment.
&

;

Building 2
.

-Surface Scans

:

-Surface scans- identified several locations of residual beta gamma

contamination exceeding guidelines 'in four laboratory areas. These were in"

a Rooms 1 and 2 of 309 (floor and lower vall), Room 315 (below tile floor and
i.

wall), and Room 321'(window ledge). Sampling-paint-from the mezzanine window
j ledge in 321, removed the contamination at this location. The other areas were
i

; brought to the attention of the licensee; additional cleanup was performed,

resulting in reduction of the direct radiation to below guideline levels.
.

6-

,

i
l'
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Exposure Rates

Exposure rates throughout all surveyed areas were in the range of natural
background levels, i.e. less than 13 uR/h, at 1 m above the surface,

i

Surface Contamination 1.evels

rI
Table 3 summarizes the results of surface contamination measurements in

Building 2. These data represent the measurements performed after any
additional cleanup of areas identified by the ORAU surface scans. In many

instances, the levels were below the detection sensitivities of the procedure.

For five point grid block measurements the individual total alpha and

2 from <320 tobeta gamma levels ranged from <24 to 100 dpm/100 cm
25700 dpm/100 cm , respectively; the highest grid block averages were

243 dpa/100 cm2 for alpha and 2700 dpm/100 cm for beta-gamma. Removable alpha
,

2 and removable betacontamination levels ranged from <3 to 21 dpm/100 cm
2 '

contamination ranged from <6 to 9 dpm/100 cm . Single point measurements of
2total contamination ranged from <27 to 1500 dpm/100 cm , alpha, and from <320

2to 9000 dpa/100 c.m , beta gamma. The highest alpha aad beta gamma measurements

were on a step, leading to the mezzanine area of Rooms 431/433. Removable
2 andalpha contamination at these locations ranged from <3 to 9 dpm/100 cm

2
,

removable beta contamination ranged from <6 to 64 dps/100 cm .

Radionuclide Concentrations in Soll Samples .

#
c

'

Concentrations of radionuclides in soil samples collected from excavated

trench areas in Buildir.6 2 are presented in Table 5. Samples were collected '

from Room 302, the hallway, the outside sidewalk, and from Rooms 1 and 2 of
309. Co 60 concentrations ranged from <0.1 to 19.0 pCi/g. The removal of

additional soil reduced Co 60 concentrations to 3 pCi/g. Cs 137 concentrations
ranged from <0.1 to 7.0 pci/g; U 235 levels ranged from <0.2 to <0.5 pCi/g;

,

U 238 levels ranged from <0.6 to 2.0 pCi/g; and Th 232 concentrations ranged
from <0.4 to 2.0 pCi/g.

O
7
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Miscellaneous Samples

No detectable activity was present on the large area swipe taken from the
drain in Room 425. The paint sample from the window ledge on the mezzanine of
Room 321 was known to contain activity, based on the direct measurements,
before and after the sample was collected. This sample was not analyzed,
because it would not be representative of the final radiological conditions.
Followup measurements at this sampling location indicated total and removable
contamination levels were below detection limits.

Buildinr. 9

Surface Scans

Surface scans identified one location of elevated direct radiation; this

was a small area above a doorwsy in Room 48. This location was brought to the
attention of the licensee, .and further cleanup reduced direct measurements to

acceptable levels.

Exposure Rates

|

At 1m above the surface exposure rates throughout the facility were in

the range of natural background levels of approximately 10 to 13 pR/h.

Surface Contamination Levels

Results of rurface contamination measurements in Building 9 are summarized
I in Table 4. Ior five-point grid block surveys total individual contamination

2measurements .anged from <24 to 1300 dpm/100 cm for alpha and from <360 to
2 for beta gamma. Highest Srid block averages were6400 dpm/100 cm

2 2470 dpm/100 cm , alpha, and 1900 dpm/100 cm , beta gamma; these maximum levels

occurred on the floor of Room 49A. Removable contamination from grid block

surveys was, for the most part, less than the detector sensitivity, with alpha

2measurements ranging from <3 to 19 dpm/11 cm and beta measurements ranging
2O from <6 to 14 dpa/100 cm . For sin 6 ** point measurements the levels for total1

2contamination for alpha and beta gamma ranged from <24 to 240 dpm/100 cm , and

8
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2<320 to 9300 dpm/100 cm , respectively. The highest levels were from the
location above the doorway in Room 48, which was identified by scans and

further remediated by the licensee. Removable contamination levels were low;
2 and beta ranged from <6 toalpha ranged form <3 to 36 dps/100 cm

235 dp /100 cu ,

Radionuclide Concentrations in Soil Samples

Table 5 lists the concentrations of radionuclides present in soil samples

from Roons 49A and 50. Cobalt 60, and Cs 137 concentrations were <0,1 pC1/g;

U 235 levels sans.d fros <0,2 tc, <0.3 pC1/g; Ur 232 cencentrations ranged frms
<0.6 to 3.0 pCi/g; and Th-232 concentrations were from 1.0 to 2.0 pC1/g,

COMPARISON OF SURVEY RESULTS WITH GUIDELINES

The guidelines for decommissioning the General Atomics facility are

presented in Appendix C. Surface contamination limits for building surfaces
are based on primary contaminants of uranium,_Cs.137, and Co 60, identified on
this site, and are:

Alpha

2 25000 dpm/100 cm , averaged over 1 m
2 215000 dpm/100 cm , maximum in 100 cm
21000 dpm/100 cm , removable

i

Beta Camma

2 25000 dpa/100 cm , averaged over 1 m
2 215000 dpm/100 cm , maximum in 100 cm

1000 dpm/100 cm , removable

The survey performed by ORAU detected sever 1 isolated locations of

residual contamination on surface areas. Additional clean up vas performed by
the licensee, resulting in reduction or removal of the contaminant. In

2Buildings 2 and 9 all grid blocks satisfied the 5000 dpm/100 cm sverage level.
2There were several individual measurements between 5000 and 15000 dpm/100 cm ;

however, each of these measurements represented small, isolated spots of

contamination and averaging with contiguous surfaces resulted in satisfyin5 the
2

| 5000 dpm/100 cm average guideline. No measurements were in excess of the

9
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k 15000 dpa/100 cm guideline level. Removable contamination levels were also2
s

2vell within the guideline value of 100 dpm/100 cm ,i

j Exposure rates throughout the buildin&s were in the range of background
,

a levels and therefore well within the guideline of 10 pR/h above background.

,

Concee. rations of radionuclides in soil samples from excavated floor areas
were all well within the guideline values established specifically for the CA

,

site decommissioning.

SUMMARY

At the request of the NRC Region V Office, during March 1989, Oak Ridge
Associated Universities performed a confirmatory survey of portions of
Buildin5s 2 and 9, being decommissioned by General Atomics in San Diego,
California. The survey included alpha, beta gamma, and gamma scans and

measurements of total and removable surface contamination, exposure rates, and
'

radionuclide ' concentrations in soil. The initial scans identified severale

small areas of residual contamination; these were immediately cleaned by the
licensee and resurveyed by ORAU. Final measurements indicated that all

i radiological conditions satisfied the established decommissioning guidelines.
Based on the findings of this survey, it is ORAU's opinion that the office and

J laboratory areas of Building 2 and Building 9, included in this decommissioning
effort, now meet the guidelines for release from radiological restrictions.
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r TABLE I()
PACKGROUND RADIATION LEVELS

GENEPAL ATOMICS
SAN DIEGO, CALIFORNIAa

Gamma Exposure Raten Gamma Exposure Rates

Locationb at I m Above the Surf ace at the Surface
(pR/h) (LR/h)

1 7 8

2 8 8

3 7 7

4 10 10

$ 13 !$

6 13 15

PANGE . 7 to 13 7 to 15 ,

AVERAGE 9,7 10,5 |
|

i
aDate obtained during confirmatory survey of phase I decommissioning

|activities (l') '

D efer to Figure 43.Rs

. .

|

#

|

A
L)
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TABLE 2

f3ASELINE RADiowJtIDE OC*CENTRATitMS IN SOtt
GENERAL ATOMICS'

SAN DIEGO, CAL 8FORNIAe

Radionuc t Ide Concentret ton (pct /c)

b Co-60 Cs-137 U-235 0-738 Th-228 Th-232 k-40LocetIon

Ct <0.1 <0.1 0.6 i O.1 <0.2 1.6 i 1.2 1.3 i 0.5 14.0 1 1.7
2 <0.1 0.2 1 0.1 0.5 1 0.2 <0.2 1.6 1 1.5 2.010.9 25.0 1 3.3
3 <0.1 <0.1 0.7 1 0.2 0.4 1 0.2 1 I i 0.5 2.2 1 0.6 10.4 1 1.7
4 <0.1 <0.I 1.2 1 0.3 <0.3 <1.I 3.1 1 0.8 29.0 3.4

5 <0.1 <0.1 0.2 1 0.2 0.7 t o.6 1.3 t o.6 3.2 1 0.8 24.5 i 2.7
6 <0.1 <0.1 0.7 3 0.2 <0.2 1.0 i 0.9 1.9 1 0.8 30.2 1 2.9

RANGE <0.1 to <0.1 <0.1 to <0.2 0.5 to 1.2 <0.2 to <0.7 1.1 to 1.6 1.3 to 3.2 0.6 to 30.2w
AVERAGE <0.1 <0.1 0.8 <0.5 1.3 2.3 22.2"

eData ct>teined dersno conf trmatory survey of gese 8 decomisstonino ac+ tutt ees(I.I
bRef er to Floure 43.
CUncertelntles represent the 95% confidence tevels based only on countin<g stat tstles; addittenet letoratory uncertelntles of 6 to 101

have not been propeasted into these date.
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TABLE 3

Sffe4ARY OF StRFACE OD4TAMINAil0N *EAStFEMENTS
OUILDING 2, L BUILDING COP 4' LEX

CENERAL AT(MICS
SAN DIEGO, CALIFORNIA

F of Grid Blocks Highest Grid TOT AL CONT AMINAT ION R{MOVAPLE CONT AMINAT 8fwa

Room ora tocatton or locations 0toch Averace tdgn/100 cm2) Idrm/100 cm2,

it Alpha Reoe Beta-Gemme Rance Alphe Range Befe# m Ranga
Aree Measurert (dpm/t00 cm

Alpha Beta

234 Floor 26 <27 420 <27 - 38 <320 - 640 <3 <6 - 8

Lower WeiI 2b <27 <320 <27 - 38 <320 - 590 <3 - 3 <6 - 7

U. mtI/CeiIIng AC N/A N/A <27 - 85 .<320 - 480 <3 - 3 <6 - 64

$ 307 FIoor I <27 1500 <27 - 38 690 - t400 <3 <6b
' - - - - - -

Lower wa16

U. WtI/CetIInc. - - - - - - -

309 Room t Floor 3 <27 2700 <27 1200 - N00 <3 <6b

Lower waiI 2b 47 1500 <27 - 122 990 - t800 <3 <6

U. W tI/Ce$tino 4C N/A 94/A <27 - 47 1000 - 2000 <3 - 3 (6 - to

309 Rorm 2 Ftoor - - - - - - -

D <27 1500 <24 - 85 970 - 4100 <3 <6 - 8
tower Welt 6

U. Wet 1/Celtino IC N/A N/A <27 1700 <3 4

315 Floor 3 <27 390 <24 - 28 <320 - 1100 <3 <6 - 9b

Lower wall 3 <27 s320 <24 - 56 <320 - 510 <3 <6 - 7b

U. Watt /Cellfpo 4C N/A N/A <27 - 85 <320 - 960 <3 <6 - to

- - _ _ .

. .
.

.
.. .. . _ _ _ . _
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TA8tE 3 (Continued
.

StM4A7 0F SLRF ACE (X)N' AMa NAT ION PE ASINEME NTS
OUILDING 2, L BUILDING CO WLEX

ENERAL AT(741CS

SAN DIEGO CALIFORMI A

# of Gred Blocks Hfchest Cred TOT AL EX)NT AMINATION RIMOVAPtE CONTAMINATION

Room cr Locetton er Locettons stock Evereg-+ (d:=/100 cm2) for=/100 cm )e

Oree Measured Idsve/100 cm') Alpha Pence Bete-Geme Range Alpha penge Beta-Gemme Renoa

AIphe Beta
1

321/323' Floor 4b 36 1200 <27 - 66 <560 - 1700 <3 <6 - 7

Lower Well 4D 32 9M <27 - 66 <320 - 1100 <3 (6

U. Wett/ Celling 4C N/A N/A <27 - 38 350 - 1400 <3 <6-6

Miscellaneous I (Dreen)C N/A WA - 1400 <3 <6

se
N

321/323' Floor ab N/A N/A <27 <320 - 960 <3 <6

Merzantne Lower Wall 4b WA N/A <27 - 28 <320 - 800 <3 - 3 <6 - 7

U. Wet I/CetI eng IC N/A N/A 28 560 <3 8

MiscetIencous 1 (HoodPC WA N/A <27 720 G <5

327 Floor 2 33 530 <2 7 - 66 <320 - 850 <3 - 9 <6b
bLower Watt 2 <27 380 <27 - 56 <320 - 830 <3 <6

11. Walt / Celling 4C VA N/A <27 - 28 <320 - 400 <3 w

325/327' Floor 4C t/A N/A <27 <320 <} - 9 <6

Mezzanine lower Wstl 4C t/A N/A <27 - 38 <320 <3 <6

U. Wall / Celling IC N/A N/A 56 370 <3 - 3 (6 - 12

mescelIencous i IIbet )C N/A N/A <27 <320 <3 12

4

|

G G G
~
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T ABt E 3 (Cont iceed t

StPHARY OF 9RFACE CONTAMINAT8ON DE A$tfiEMENTS
OUILDlHG 2, L BUILDINti COWLEX

GENERAL ATCMICS

Sfst DIEGO. CAL 8FORNI A

2

# of Ortd Blocks Highest Grid TOTAL CONTAMINATION REMOVAPLE CIMTAMINAT 8(W

2
Rotm we Locetfon & Locettons ___ Block Awarece (dgm/100 cue 5 topr=/100 cve 1

Aree Meesored (dom /100 cm2) Alphe Renoa Bete-Gesne Renee Alphe Deane Befe h Range

Alphe Bete

f
# WA N/A <27 - 38 <320 <3 <6

333/337 Ffoor

Mertentne Lower Welt 2 N/A N/A <27 - 38 <320 <3 (6
C

U. Well/CetIfng IC N/A WA <27 <320 <3 <6

C WA WA <27 - 20 <320 - 560 <3 - 3 <6

$ 339/34tf Floor 4

Merrectne Lower mit 4C WA N/A <27 - 28 <320 - 480 <3 <6

C WA WA <27 - 28 <320 <3 <6 - 6
U. m ff/Cetiing 2

b 30 %0 <27 - % <320 - 770 <3 4- 9

343/343 Floor 4
D <27 760 <27 - 38 <320 - 1800 <3 - 3 <6

Lowar Wsti 3

U. tesit/Cetting 3 WA N/A <27 - 66 - <320 - 450 <3 - 3 <6 - 82 j
C

i

Miscellaneous I (Doct)C N/A N/A 28 <320 <? <6

343/343' Ffoor 4C WA N/A <27 - 38 <320 <3 - 3 <6 - 9

C WA WA <27 - 38 <320 - 430 <3 <6
Merrenfne Lower tsef f 4

U. WetI/CetItno 2 N/A WA <27 - 38 <320 <3 (6 ,

C
|
f

347 Ffoor 2 <2 7 460 <27 - 47 <320 - 750 <3 <6 - 7b

Lovar tdsti 2b. 32 650 '27 - 47 <320 - 1000 <3 ~. 3 <6 - to

C WA N/A <2 .' - 29 <320 - 770 43 <6 - 31
U. mit/Cetting 4

I

.

-_

- - - - m .
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f

TAetE 3 (Continued)

Stpe*ARY OF 9RF ACE (Iwt AM4NAT 40N M AStREM NTS

BUILO44G 2. L BUllDING C(WLEX
GENERAL AT'wlCS

SAN DIES). CAttFCRN4 A

# of Grto Blocks Herpest Gr to TOT AL CrmT AW 4 NAT 4 CM Rf te]V apt E COi!T AMINAT i(w

Rorm or tocetton or Locettons stock A verace topm/t00 c I (fre/300 cm Ie

Aree meesured (dra/100 d i Alphe Rence Pete-Ge- e Reno. Alphe Renee B ts-rm Re
Alphe Bete

347/349' Floor 4C M/A N/A <27 - 75 <320 <3 - 3 (6

M.,zzentne towar weiI 4C N/A N/A <27 - 47 <320 - 770 <3 - 3 6- 6

U. m i l/Ce t I inq 2C N/A N/A <27 <320 <3 <6

w
b* 42$/427/429' Floor 6 43 600 <27 - 100 <320 - 850 <3 - 21 4 - 10

tomar m It 7b 36 490 <27 - 85 <320 - 750 <3 <6 - 8

U. Welt /CettIng 4C M/A N/A <27 - 38 <320 - 530 <3 <6 - 8

Miscellaneous 1 tibet)C N/A N/A 47 <320 <3 <6

425/427/429' Ftoor 3C N/A N/A <25 <430 <3 e
C N/A N/A <25 - 27 (430 <3 (6Merzentne tower maiI S

U, wetI/CetIIng - - - - - - -

Mf seet iencous 1 (5 e nk IC N/A N/A <25 <430 <3 <6

b
43i Ftoor 2 (27 <320 <27 - 28 <320 - %0 _ <3 <6

tower wati 26 <27 <320 <27 - 38 <320 - 320 5 <6

U. Well/ Celling 4C N/A N/A <27 - 47 <320 <3 - 5 e
Niseatleneous I (Sink)C N/A N/A 330 5to <3 (6

.

O O O
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TABLE 3 (Contlawed)

StM8MtY OF 9RF ACE f.L T AMINATION 'T A9FfMENTS
BUILDING 2, L BUltD4NG CO WLEX

E NERAL ATOM 6CS

SAN 04EC4, CALIFORNI A

|.

# of Grto Blocks Hfahast Grto TOTAt CONTAMINATION REMOVABL E C(WTAMINATION

R<xm or* Locetton er tocations Block Awnrece topm/100 cm2) forwit00 on )

Meesored topa/100 cm2) AlcAe Renee Be+e-Game Ranoa Alpha Renne Befe-Ga - o Range

Ares
Alphe Bete

433 Floor 2 <27 490 <27 - 38 <320 - 640 <3 <6D

Lower tes t i 2 <27 700 <27 - 56 <320 - 910 <3 <66

U. weit /CeItena 3C WA N/A <27 . <320 - 670 <3 <6

Miscellaneous I tHood) N/A WA <27 <320 <3 6

e

4 3 t/433' Floor SC N/A WA <25 - 1500 <430 - 9>00 <3 - 3 <6 - 26o

Merrensee (_ower weit 3; WA WA ' <25 - 45 <430 <3 <6

U. wetI/Cefitna - - - - - - -

aC WA N/A vt- 47 <320 <3 - 5 <6
6t5/617' Floor

C WA WA <27 - 28 <320 <3 <6
MerrenIne towar wsIt 3

U. welf/Celtsnq 4C WA WA <27 - 47 <320 - 450 <3 <6 - 7

647 Floor 2 <27 730 <27 - 38 <3?O - 8eo <3 <6 - 8b

towar weti 2b <27 540 <27 - 66 <320 - 800 <3 <6 - 6

U. testt/Cetting (C N/A N/A <27 - 190 <320 - 450 <3 - 9 <6 - 19

,

<6 - 8

645/647' Floor 4C N/A N/A <27 <320 - 370 <3 r

Merrantne towar watt 3C N/A WA <27 - 85 <320 <3 <6 - 6.

U. witt/Cettlag 3C N/A WA 56 - 75 <320 <3 - 5 <6 - 8

.

L__
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TABLE 3 (Continued)

S 788ARY OF StPF ACE (DNT AMINAf l0N ME AStFEME NTS

Polt04NG 2. L Butt 04NG COkt' tex
GENERAL AT(M4CS

SAM DIEGO, CAL #FORNIA
__

# of Grtd Blocks Htghest Grid TOTAL CONTAwsHATION REMOV apt E CONT AMINAT 40N

CDnom era tocation or tocattoes Block Averece (dgw/ LOO cm2) (ope /800 cm2,

Area Mnesured (dom /100 o,2) Alpha Range Beta-Gamme Range Alpha Range Bets-(,amma Range

Alpha esta

b <27 740 <27 - 85 (320 - MO <3 <6649 Floor 2

tow,r wall 2b <27 370 <27 - 75 <320 - 560 <3 <6

U. Well/Cetting 3 WA WA (27 - 56 <320 <3 - 5 <6 - 8C

Miscellencous 1 (Hood)C gg yp (77 <379 g3 gg

e
**

b65s F1oor 2 <27 590 <27 - 56 <320 - 670 <3 - 3 <6

b
tower wsti 2 28 770 <27 - 38 <320 - 850 <3 <6

U. Wall / Celling 4C WA WA <27 - 66 <320 - 950 <3 - 3 <6

.

eRefee to Figures 9 to 32,
bFIve point measuremant.
CSInoIe pcInt ==esurement,
dN/A; Not Appiscable.

*-; Maesurerwants emot perfornied.
IRoows were ortoded together.

f
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TABLE 4 (Cont inued )

StM8 arf (F SUPFACE (DNTAMINATION K ASUREMENTS

DUILDING 9. E BtfilDING CO WLEX
CENERAL AT@4(CS

SAN DIEGO, cal.0FORNI A

# of Grtd Blocks Hfg%est Grid TOTAL CONTAMINATION REHOWAPt E CONT AMINAT ION

Room or location on- Locattoes Block Average (dom /100 cm ) (ope /100 cm )

Area Measured (dpm/100 col) AIphe Range Beta-Gar-e Range A1pha Renee twta-Gaaww, Range

Alpha Beta

.

DMatn Fioor 2 N/A N/A <24 <430 <3 (6

Entry Lower WalI - - - - - - -

Hall U. Wall / Celling - - - - - - -

Miscellaneous f (Dra t a )D N/A N/A - <430 <3 <6
,
w

Hetlusy Floor Ib N/A N/A <24 600 <3 <6

(portion Lower WalI lb N/A N/A 38 (430 <3 <6

of Old U. Well/Cetting - - - - - - -

Chanoe Room)

b w/A NfA 4y _ 390 <370 _ 990 <3 - 3 <647A/478 Floor 4
DLower Wati 2 N/A N/A <27 - 28 <320 <3 to

U. Wall /Cetilno - - - - - - -

Miscelleneous I (Drain)D N/A N/A - - 930 <3 <6

48 Floor 2* 38 1700 <27 - 75 590 - 3500 3- 5 <6

Lower wati 2* <27 <320 <27 - 47 <320 - 370 <3 <6
b N/A N/A <27 - 240 <320 - 9300 <3 - 36 <6 - 35U. Wall / Celling 4

O O O
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APPENDIX A

MAJOR SAMPLING AND ANALYTICAL EQUIPMENT

The display or description of a specific product is not to be construed as

an endorsement of that product or its manufacturer by the authors or their

employer.

A. Direct Radiation Measurements

Eberline ' RASCAL"
Portable Ratemeter. Scaler
Model PRS +1
(Eberline, Santa Fe, NM)

Eberline PRM 6
Portable Ratemeter
(Eberline, Santa Fe, NM)

Ludlum Floor Monitor
Model 239 1
(Ludlum, Sweetwater, TX)

Eberline Alpha Scintillation Probe
Model AC 3 7
(Eberline, Santa Fe, NM)

EberlineGMPanca$keProbe'

Model HP 260
(Eberline, Santa Fe, NM)

Victoreen Bera.Camma ' Pancake' Detector
Model 489 110
(Victoreen, Cleveland, OH)

>

Victoreen Na1 Scintillation Detector
Model 489 55
(Victoreen, Cleveland, OH)

B. Laboratory Analyses

Automatic low background Alpha Beta Counter
Model LB5110 2080
(Tennelec, Inc., Oak Ridge, TN)

High Purity Germaatum Detector
Model CKX 23195.S, 23% efficiency.

(EGGG ORTEC, Oak Ridge, TN)

Used in conjunction with:
Lead Shield. .-1 16
(Camma Products, Inc., Palos Hills, IL)

A-1
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t
* High Purity Germanium Coaxial Vell Decector

Model GWL 1102010 PWS S, 234 efficiency
(EG60 ORTEC, Oak Ridge. TN)

Used in conjunction with:
Lead Shield Model G 16
(Applied Physical Technology, Atlanta, GA)

nigh Purity Germanium Detector
Model ICC25, 25% efficiency
(Princeton Gamma Tech, Princeton, NJ)

Used in conjunction with:
Lead Shield
(Nuclear Data, Schaumburg, IL)

Multichannel Analyzer
ND 66/ND 680 System
(Nuclear Data Inc., Schaumburg. IL)

[
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APPENDIX B

!
Measurement and Analytical Procedures'

Surface Scans

Surface scans in the facility were performed by passing the probes slowly
over the surface. The distance between the probes and the surface was

normally about 1 cm. Identification of elevatedmaintained at a minimum -

levels was based on increases in the audible signal from the recording or

indicatin6 instrument. Alpha and beta gamma scans of large surface areas on
the floor of the facility were accomplished by use of a gas proportional floor
monitor, with a 600 cm2 sensitive area. The instrument was slowly moved in a
systematic pattern to cover 100% of the accessible area. Combinations of
detectors and instrument for the scans were:

Beta Gamma Pancake G M Probe with PRM 6 ratemeter.

Beta-Gamma Pancake G M Probe with PRS 1 scaler /ratemeter.

| Gamma - HaI scintillation detector (3.2 cm x 3.8 cm crystal) with

PRM 6 ratemeter.

| Alpha ZnS Probe with PRS-1 scaler /ratemeter.
Alpha Beta Gas proportional floor monitor with 1.udlum Model 2220

scaler /ratemeter.

Alpha and Beta Gamma Surface Contamination Measurements

| Measurements of total alpha radiation level were performed us,ing Eberline

l Model PRS 1 portable scaler /ratemeters with Model AC 3-7 alpha scintillation

probes. Measurements of total beta gamma radiation levels were performed usin6
Eberline Model PRS 1 portable scaler /ratemeters with Model MP 260 thin window
" pancake" G M probes. Count rates (cpm) were converted to disintegration rates

2(dpm/100 cm ) by dividing the net rate by the 4r efficiency and correcting of
the active area of the detector. Effective window areas were 59 cm2 for tha
ZnS detectors and 15 cm2 for the G M detectors. The background count rate for
ZnS alpha probes averaged approximately 2 epm; the average background count
rate was approximately 40 cpm for the G M detectors.

B-1
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Repoyable contamination Measurements

Smear measurements were performed on-numbered filter paper disks, 47 ma-in
diameter. Smears were placed in labeled envelopes with the locations and other :

pertinent information recorded. Smears were counted on a low background
gas proportional counter.

Exposure Rate Measurements

Measurements of gamma exposure rates were performed using Eberline PRM 6
portable ratemeters with a Victoreen Model 489 55 gamma scintillation probe
containing 3.2 cm- x 3.8 cm NI(T1) scintillation crystal. Count rates were

converted to exposure rates (pR/h) by cross calibrating with a Reuter Stokes

model RSS-111 pressurized ionization chamber.

Soil Sample Analysis

Soil samples were dried, mixed, and a portion sealed in 0.5 liter

Marinelli beaker. The quantity placed in the beaker was chosen to reproduce
the' calibrated counting geometry- gnd typically ranged from 600_to 8d0 g of
soil. Het soil wcights were determined and the samples counted using intrinsic
germanium detectors coupled to a Nuclear Data Model- ND 680 pulse height
analyzer system. Background and Compton stripping, -peak search, peak
identification, and concentration calculations were performed using the

computer capabilities inherent in the analyzer system. Energy peaks used for
determination of radionuclides of concern were:

Co 60 1.173 MeV,

Cs 137 0,662 MeV
U 235 0.144 MeV
U 238 0.094 MeV from Th 234 (secular equilibrium assumed)
Th 232 0.911 MeV from Ac 228 (secular equilibrium assumed)

Spectra were also reviewed for the presence of other radionuclides.

.
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Uncertainties and Detection Limits

The uncertainties associated with the analytical data presented in the

tables of this report, represent the 954 confidence levels for that data.
These uncertainties were calculated based on both the gross sample count levels
and the associated background count levels. When the net sample count was less
than the 956 statistical deviation of the background count, the sample

concentration was reported as less than the detection limits of the procedure.
Because of variations in background levels, sample weights or volumes, and
compton contributions from other radionuclides in samples, the detection limits
differ from sample to sample and instrument to instrument. Additional

uncertainties of 1 6 to 10%, associated with sampling and laboratory

procedures, have not been propagated into the data presented in this report.

Calibration and Quality Assurance

Laboratory and field survey procedures are documented in manuals developed
specifically for the Oak Ridge Associated Universities' Environmental Survey

and Site Assessment Program.
. ,

,

.

With the exception of the measurements conducted with portable gamma
scintillation survey meters, instruments were calibrated with NBS-r aceable
standards. The calibration procedures for the portable gamma instruments are
performed by comparison with an NBS calibrated pressurized ionization chamber.

Quality control procedures on all instruments included daily background
and check-source measurements to confirm equipment operation within acceptable
statistical fluctuations. The ORAU laboratory participates in the EPA and EML
Quality Assurance Programs.

.
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APPENDIX C

GUIDELINES FOR DECONTAMINATION OF FACILITIES AND EQUIPMEET
PRIOR TO RELEASE FOR UNRESTRICTED USE

OR TERMINATI0H OF LICENSES FOR BYPRODUCT, SOURCE,
OR SPECIAL NUCLEAR MATERIAL

s

U.S. Nuclear Regulatory Commission
.

Divison of Fuel Cycle & Material Saf ety
Washington, D.C. 20555

July 1982
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The instructions in this guide, in conjunction with Table 1, specify
the radionuclides and radiation exposure rate limits which should be used
in decontamination and survey of surf aces 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 f acilities or items f rom regu'.atory control
is considered on a case-by-case basis.

1. The licensee shall make a reasonable effort to eliminate residual
contamination.

2. Radioactivity on equipment or surf aces shall not be covered by paint,
plating, or other covering material unless contamination levels, as
determined by a survey and documented, are below the limits 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 su.rf aces of pipes, drain lines, or
ductwork shall be determined by making measurements at all traps, and
other appropriate access points, provided that contamination at these
locations is likely to be representative of contamination on the
interior of the pipes, drain lines, or ductwork. Surfaces or
premises, equipment, or scrap which are likely to be contaminated but
are of such size, construction, or location 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 with materials in excess of the limits specified. This
may include, but would not be limited to, special circumstances such
as razing of buildings , transf er of premises to another organization
continuing work with radioactive materials, or conversion of
facilities to a long-term storage or standby status. Such requests
cust;

a. Provide detailed, specific information describing the premises,
equipment or scrap, radioactive cont aminants , and the nature. -

extent, and degree of residual surface contamination.
j

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 pro spective use of the prcuises,
equipment or scrap, are unlikely to result in an unreasonable
risk to the health and safety of the public.

5. Prior to release of pre =ises for unrestricted use, the licensee shall
make a comprehensiv e radiation survey which establishes that
contamination is within the limits specified in Table 1. A copy of

,
.
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p the survey report shall be filed with the Division of Fuel Cycle 'and
i Material Safety, USNRC, Washington, D.C. 20$M, and also the

Administrator of the NRC Regional Office having jurisdiction. The ,'
'

report should be filed at least 30 days prict to the planned date of
abandor. ment. The survey report shall:

!Identify the premises.a.
~

b. Show that reasonable effort has been made to eliminate residual
;contamination.

Dercribe the scope of the survey and general procedures followed.c. ,

d. State the findings of- the survey in units specified in the
instruction.

Following review of the report, the NRC will consider visiting the
f acilities to confirm the survey.

b

c 1
(
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TABLE 1

fACCEPTABLE SURFACE CONTAHINATION LEVELS

Nuclidesa Averageb,c,f Maximumb,d,f Removableb,e,f

U-nat, U-235, U-23 8, and 5,000 dpm a /100 cm2 15,000 dpm a /100 cm2 1,000 dpm a/100 cm2
associated decay products

2 2
Transuranics, Ra-226, Sa-228, 100 dpm/100 cm2 300 dpm/100 cm 20 dpm/IO0 cm
Th-23 0, Th-228, Pa-231,
Ac-227, I-125, I-129

22 200 dpm/100 cmTh-nat, Th-232, Sr-90, Ra-223 1000 dpm/100 cm2 3000 dpm/100 cm
Ra-224, U-23 2, I-126, I-131,

I-133

22 1000 dpm By/100 cmBeta gamma emitters (nuclides 5000 dpm Sy/100 cm2 15,000 dpm By/100 cmo
0 with decay modes other than

alpha emission or spontaneous
fission) excepc Sr-90 and
others noted above.

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

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

-

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

d the maximum contamination level applies to an area of not more than 100 cm2,
2 of surface area should be determined bye The amount of removable radioactive material per 100 cm

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

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

O O O
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O ADDITIONAL

DECOMMISSIONING CUIDELINES FOR THE

CENERAL ATOMICS FACILITY

Target ' criteria for unrestricted release of the General At'omics Vaate

Processing Facility and surrounding areas are presented in the licensee's final
report and are as follows:

External Radiation

The gamma exposure rate at 1 m above the ground surface shall not exceed
10 pR/h above background for an area of greater than 30 ft-(9.1 m) x 30 ft
(9.1 m) and shall not exceed 20 pR/h above background for any discrete
area (i.e. less than 30 ft (9.1 m) x.3'O ft (9.1 m)).

Inhalation and Tngestion

Concentrations of radionuclides in soil shall'be such that inhalation and
ingestion are not expected'to result in annual dose equivalents exceeding
20 mrem to the lung or 60 mrem to the bone.

Limiting soil concentrations are derived to satisfy these external and
internal .terget criteria. The concentration limits .are presented in the
following Table.

Radionuclide Concentration Limit Above Background (pCi/g)

Depleted Uranium. 35

Enriched Uranium- 30

Thorium (Natural) 10

Co-60 8

Cs-137 '15

Sr 90 1.8 X'103

O
C-4
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Where more than one radionuclide is present, the sum of the ratios of the
individual radionuclide concentrations to their respective concentrations

limits shall not exceed 1.

,

O
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CONFIRMATORY SURVEY
OF

BUILDING 2 GROUP 4 IABORATORIES
AND

BUILDING 9, .cTaGE 2 ROOMS
GENEPAL ATOMICS

SAN DI*4GO, CALIFORNIA

INTRODUCh 0N AND SITE HISTORY *

In mid 1984, General Atomics of San Diego, California, initiated

decommissioning activities for the purpose of releasing portions of their

facilities from Nuclear Regulatory Commission (NRC) licensing restrictions.
Decommissioning activities are initiated as land and laboratory facilities are
no longer needed for research and development by General Atomics (CA).
Decommissioning at the GA facility is being conducted in several phases. Phase

I activities included the Solar Evaporation Pond, the areas immediately

surrounding the former Waste Processing Facility, the area adjacent to the
Incinerator Pad, the hillside and ' ar. yon below the vaste processing facilities,c

('"x and the undeveloped land surrounding the waste processing facilities; Phase IIg

''- was the former Waste Processing Facility and the Incinerator Pad; Phase III
consisted of approximately 87 hectares of undeveloped land, surrounding the
main GA plant facilities, and the shipping and receiving area of Building 5;
and Phase IV included three canyons behind the Hot Cell and TRIGA facilities, a
former sewage treatment plant known as " Callan Ponds," and 12 laboratories in
Building 2 of the L Building Complex. Phase I, II, III, and IV areas were

previously remediated and confirmatory surveys performed- by Oak Ridge
Associated Universities (ORAU). Surveys results of Phase I, II, III, and IV

are presented in separate reports.(1*4) Building 2 (E Building Complex)
laboratories and offices, included in Phase IV decommissioning were designated
as " Group 1" and " Group 2" facilities. In early 1989, GA decontaminated " Group
3" facilities which consisted of 19 laboratories, 12 of which have mes anine
areas, and 10 separate mezzanine areas in Building 2, and the " Stage 1" area in
Building 9, consisting of 9 rooms in the former TRIGA fuel fabrication " Hot

Suite" facility. A total of 1172 m2 were decontaminated and a confirmatory
survey was conducted by ORAU; survey results are availab'le in a separate

r'"% report.5
I j
V
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GA has completed decontamination of " Croup 4" laboratories in Building 2.
" Group 4" occupies approximately 323 m2 of floor space and consists of
11 laboratories and 3 mezzanines. " Stage 2" decontamination of the former TRIGA
" Hot Suite" in Building 9 includes, Rooms 40 and 41 and occupies a total area

2of 52 m . The primary radionuclides used in Building 2 facilities were Co.60,

H 3, thorium, uranium (natural, depleted, and enriched), Gs 137, and other

fission products. In Building 9, uranium with U 235 enrichments, varying from
3 to 104, was used.

At the request cf the NRC, Region V Office, the Environ..n:a1 Survey and
Site Assessment Program o t' Oak Ridge Associated Universities conducted a

confirmatory survey of " Group 4" rooms in Building 2 and " Stage 2" rooms in
Building 9 for the purpose of determining if these facilities meet the NRC
guidelines for release to unrestricted use. The survey was performed

October 9 12, 1989, in accordance with a survey plan submitted to the Region V
Office of the NRC. Procedures and results of this survey are presented in this
report.

SITE DESCRIPTION

The GA facilities are located nt ir the intersection of Interstate 5 and
Genehee Road, approximately 20 km north of San Diego, CA (Figures 1 and 2).
Figures 3 and 4 illustrate the floor plans for Buildings 2 and 9.

Building 2, a two-story, semicircle building, located in the center of the
GA complex, consists of office and laboratory space divided into three sections
(A,B, and C). Three laboratories have mezzanine areas which were often used
for additional office or laboratory space. Locations of the " Group 4"

laboratories and mezzanines within the Building 2 Complex are illustrated in
Figures 5 and 6.

Building 9, located to the west of Building 2, is a large two story
2structure with total floor area of 5541 m . GA utilized an area approximately

375 m2 in the northwest portion of Building 9 to perform fuel fabrication. The
TRIGA Fuel 'abrication " Hot Suite" operated in this location until operations

2

____ _ _ _ _ _ _ _ _ _ _ _ _ _



. _ _ , _ _ . _ _ . _ _ _ . . _ _ . . ____ __ _ . _ __ _._ ._. _ _ . _ _ _

.

were relocated in the late 1970s. Several areas of the building, including

areas. in the former " Hot Suite", are currently lessed to different companies;
GA maintains the facilities telecommunications center in former " Hot Suite"
rooms. ' Stage 2" decontamination consist of Rooms 40 and 41 (formerly Rooms

40, 41,-42, 43 and 47), occupying an area approximately 55 m2 (Figure 7).

PROGEDURES

Obiectives

The objectives of the survey were to confirm that the surveys, sampling,
analyses, and supporting documentation provide an accurate and complete
description of the radiological condition of the " Group 4" and " Stage 2" areas
in Buildings 2 and 9 and, thereby, confirm that decontamination efforts were
effective in meeting the NRG guidelines, relative to release of the facilities
to unrestricted use.

/"'N .

Document Review

As part of ORAU's confirmadory activities, the survey reports prepared by
GA for " Group 4" and " Stage 2" decontamination were' reviewed by ORAU.(6 7)

| Data and survey results presenced in these reports were compared to the
'

established release guidelines.

' Facility Survey

The following " Group 4" laboratories areas were surveyed in Section A of
Building 2: Rooms $54/556, 558 -560, and 562/564; and in Section B, Rooms 317,

.

355/357,--359/361, the mezzanines -of 317 and 359/361. In the " Hot Suite" of

Buildin6 9 Rooms 40 and 41 were surveyed. Figures 8 to 18 illustrate the

floor plan for each room surveyed.
-

\

3
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Gridding

An alphanumeric 2 m x 2 m reference grid system was established on the
floor and lower walls (up to 2 m) for each room and mezzanine surveyed.
Measurements made on upper walls, ceilings, or equipment were referenced to the
grid or prominent building features.

Surface Scans

Surface scans were performed on the floor and lower walls for evidence of
residual activity. Gamma scans were performed using a NaI(T1) gamma

scintillation detector and beta gamma scans were performed using a thin window
GM detector. A large area gas proportional detector was used to scan the
floors for alpha and beta gamma activity. Each detector was connected to a
countrate meter with audible signal outputs. Scans of upper wall, ceilings,
and overhead areas such as ledges, beams, piping, fixtures, counter tops,
equipment, and ducts were performed using portable ZnS alpha scintillation and
GM detectors. Areas of elevated radiation levels were identified for further
investigation.

Exposure Rate Measurement

Gamma exposure rates were determined in Buildings 2 and 9, based on gamma
scan data and cross-calibration with a pressurized ionization chamber.

Measurement of Surface Activity

Surface measurements on the floor and lower walls were performed in
randomly selected grid blocks in Building 2 and Building 9. Measurements for
total alpha and beta gamma activity levels were systematically performed at the
center and four points, midway between the center and block corners. Smears

for removable activity were performed at the locations in each grid block where
the highest direct reading was obtained,

i

!
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s- Single point measurements. for total and removable alpha and beta gamma
activity were performed on upper walls, overhead surfaces where~ dust might
accumulate (i.e, ledges, ceilings, beams, pipes, and ducts), drains, counter
tops and on miscellaneous equipment'.- Surface measurement locations are
illustrated in Figures 8 through 18.

Miscellaneous Samples

Two residue samples were collected from drainlines in Rooms 317 and
355/357 of Building 2 (Figures 8 and 10). A large area swipe was used to

collect residue from a vent pipe located in Building 9 Room 40, at grid

locationA,7.5(Fif're17).u

Backe.round Measurements

Background exposure rate measurements were performed to determine area

background levels for comparison purposes. Locations of the background

O measurements are shown on Figure'19.

Sample Analyses and Interpretation of Results

Samples and direct measurement data were returned to ORAU's laboratory
facility in Oak Ridge, Tennessee, for analysis and interpretation. Residue

.

samples were analyzed by gamma spectrometry and the spectra reviewed for the
maj or radionuclides of interest,- Co-60, Cs 137, U-235, U-238, and Th 232.

Spectra was also reviewed for the presence of other identifiable photopeaks.
Smears -were analyzed for gross alpha and beta and H-3. Additional information

concerning major instrumentation, sampling equipment, and analytical procedures
is provided in Appendices A and B. Survey and analysis results are compared to
the NRC guidelines established for decommissioning portions of the General

. Atomics. facility (Appendix C),

G
5
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FINDINGS AND RESULTS
|

Document Review

A review of the final report of documentation by CA adequately summarizes
the radiological status of the two facilities. Procedures and instrumentation

used by CA are consistent with current industry accepted practices. CA has
demonstrated that decontamination efforts were successful in meeting the

established guidelines.

Background 1.evels
+

Background exposure rates from the vicinity of the CA facility are

presented in Table 1. Exposures rates ranged from 7 pR/h to 13 pR/h, at 1 m
from the surface. These levels are typical of exposure rates normally

occurring in the environment.

Facility Survey

Exposure rates ranged from 11 pR/h to 18 pR/h in Building 2 and 9 yR/h to

11 pR/h in Building 9. These levels are below the 10 pR/h above background NRC
guideline for external gamma radiation.

Building 2

Surface scans of the facilities in Building 2 did not identify any

residual activity exceeding the established guidelines. Five point

measurements for total and removable activity were performed in 58 gridblocks
on the floor and lower walls. The results have been summarized in Table 2.

2 andThe highese average activity in a gridblock for alpha was 150 dpm/100 cm
2for beta, 1400 dpm/100 cm . Total activity measurements range from

2 2 2<25 dpm/100cm to 980 dpm/100 cm for alpha activity and from <410 dpm/100 cm
2to 1800 dpm/100 cm for beta gamma activity. For the most part, the values

'

indicate activity levels were below the detection sensitivities of the

O
6
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procedure. Removable activity ranged from <3 dpa/100 dpa/100 cm2 to 21 dpm/100
,

2 for alpha and ranged from <6 dpa/100 cm2 to 18 dpa/100 cm2 for beta Samma.cm

'

A total of 54 single. point direct measurements were collected from various
surfaces in Building 2; the results have been summarized in Table 2. Total

2 2 and totalalpha activity ranged from <25 'dpa/100 cm to 980 dps/100 cm
beta gamma activity ranged from <410 dpa/100 cm2 2to 5000 dpa/100 cm ,
Removable alpha and beta gamma activity levels ranged from <3 dpm/100 cm2 to

7 dpm/100 cm2 2 2and <6 dpe/100 cm to 9 dpa/100 cm , respectively.

A total of 115 smears collected from " Group 4" rooms were analyzed for
2H 3. The maximum activity determined was < 70 dpm/100 cm ,

Radionuclide concentrations in residue samples have been summarized in
Table 3. The residuo collected from Room 355/357 contained'122 pCi/g of U 238.
The licensee was informed of the findings by telephone and responded by
removing all remaining residues from all' drains in 355/357 and in 317. The

' State of California Department of Health Services, Radiological Health Branch,
performed a follow up survey of the drains. Several smears and a sewage
effluent sample were collected. No- residual activity was detected

(Appendix E).

Building 9

Surface scans in Rooms 40 and 41 of Building 9, did not identify any
significantly elevated activity. Only the west wall of Room 40 was included in
the scan. It was the only permanent wall of the two rooms. Five gridblocks on
the floor and lower wall were randomly selected for surface activity
measurements. The results have been tabulated in Table 4. The highest,

Bridblock -average for alpha activity was 430 dpm/100 cm2 and for beta gamma
2activity was 990 dpm/100 cm . No removable activity was detected on any

smears.

Three single point locations in Rooms 40 and 41 were selected for direct
measurements. Total activity ranged frc,m <25 dpm/100, em2 to 1200 dpm/100 cm2

7
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2 2for alpha and ranged from <410 dpm/100 cm to 2300 dpm/100 cm for beta. gamma.
Removable activity was negligible.

A thin vindow CM probe was used to scan the large area swipe containing
residue from the vent pipe in Room 40; no elevated activity was detected.

I

COMPARISON OF SURVEY RESULTS WITH GUIDELINES

Cuidelines for decommissioning the CA facilities allow an exposure rate of
10 pR/h, above background at 1 m above the surface. All measurements satisfy
the established guideline.

NRC surface contamination guidelines for release of facilities for

unrestricted use are presented in Appendix C. The guidelinei for residual

activity containing uranium, and its daughter products and for mixed fission

products for ccmparison are:

2 2
'

5000 dpm/100 cm , averaged over 1 m area
215000 dpm/100 cm , maximum in a 100 cm2 area
21000 dpm/100 cm , removable

Guidelines for residual tritium activity are:

220,000 dpm/100 cm , averaged over 1 m2 area
260,000 dpm/100 cm , maximum in a 100 cm2 area
24,000 dpm/100 cm , removable

Surface measurements for total alpha and beta-gamma activity in Building 2
and Building 9, did not exceed the established guideline values for uranium.
Tritium activity was well below the guideline values. Removable alpha and beta
activity was negligible on all smears. For the most part, measurements were
below the detection limitations of the procedures.

.
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'v SUMMARY

At the request of the NRC Region V Office, in October 1989 the

Environmental Survey and Site Assessment Program of ORAU performed confirmatory'

surveys of Building 2 " Group 4" rooms and of " Stage 2" rooms in Buildin5 9-
The survey consisted of alpha, beta gamma, and gamma scans of the floor and,

wall surfaces, exposure rate measurements, direct measurements for total and
removable activity, and analysis of drain residue samples. No significant
fixed or removable surface activity was detected. Elevated levels of U 235 and
U 238 were measured in the drain samples collected from Rooms 317 and 355/357.
The licensee responded by removing all remaining residue from the drains, and
a follow up survey by the State of California, Department of Health Services
Radiological Health Branch confirmed the effectiveness of the additional

cleanup. Based on the survey findings, it is ORAU's opinion that the " Group 4"
and " Stage 2" rooms in Building 2 and 9, respectively, meet the guidelines
established by NRC for release to unrestricted use.
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TABLE 1

BACKGROUND RADIATION LEVELS*

GENERAL ATOMICS
SAN DIEGO, CALIFORNIAa

t

t

Gamma Exposure Rates Gamma Exposure Rates
at 1 a Above the Eurface at the Surface

Locationb (gg/h) (pgfh)

1 7 8
2 8 8
3 -7 9,

4 to to
5 13 15
6 13 15

Range 7 to 13 7 to 15

_f Average 10 gg

eData obtained during confirmatory survey of phase I decommissioning activities (la)
bRefer to Figure 19.
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TABLE 2

SUP94ARY OF SURFACE ACT1v1TY E ASUREE NTS
BUILDING 2, L BUILDING CDetEx

GENERAL ATOMICS

SAN DIEGO. CALIFORMIA

8 OF
GRID 6LCCKS HIGHEST GRID

ROOM OR BLOCK AVERAGE TOTAL ACTIVITY REMOVABtE ACTiv!TW
OR LOCATIONS (dpe/100 cd ) (dom /100 ce ) (dam /100 c=2)

2

AREAa LOCATION MEASURED ALPHA BETA ALPHA RANGE BETA-GApeu RANGE ALFtiA RANGE BETA-GAP 9% RANGE

b317 FIoor 2 <25 1100 <25 430-1800 <3 <6
bLower Walle 2 <25 850 <25- 37 <410-1300 <3- 3 <6

Upper Wa11e &
dCeiling 2c ,fg N/A <25 <410 <3- 5 <6

Miscellaneous 1C (drain) N/A N/A -* 4410 <3 <6

u bO 317 Floor I jgc <25 <410 <25 <410 <3 <6
Mezzanine Lower Walls 3c N/A N/A <25 <410- 490 <3 <6

Miscellaneous Ic (sink) N/A N/A <25 690 <3 <6

I b355/357 Floor S jge 40 480 <25-190 <410- 800 <3- 3 <6
bLower Walle 3 150 <410 <25-450 <410- 430 <3- 3 <6- 6

Upper Walls &

Ceiling 4c N/A N *A <25- 60 <410 <3- 7 <6- 7
CMiscellaneous I N/A A/A BS 1400 <3 <6

I b359/361 Floor 5 yge 89 750 <25-140 <410-1280 <3 <6-10
b- Lower Walle $ 120 <410 <25-160 <410- 450 (3- 3 <6- 7

Upper Walls &
CCeiling 4 N/A N/A 36-do <410-5000 <3- 5 <6- 9

I b359/361 Floor 3 j4c 27 <410 <25-830 <410-1100 <3-21 <6-18
b2 jyc 130 <410 45-240 <410 <3- 9 <6- 6Mezzanine Lower Walls

Upper Walls &

Ceiling Ic N/A N/.t 45 <410 <3 <6

O O O
.
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TABLE 2 (continuec)

i
SEANAMY OF SURFACE ACTIVITY MEASUREasENTS

3UILD14G 2. L SUILDING COP 9 LEX
GENERAL ATCMICS

SAN DIEGO. CALIFORMIA

s 05

GRID BLOCKS HIGHEST GRID

ROOM OR BLOCK AVERAGE TOTAL ACTIVITY REMOVABLE ACitvif8
OR LOCATIONS (dat./100 cd) (dpm/100 cm ) (dpm/100 cm )2 A

aAREA LOCATION MEASURED ALP 5tA 9 ETA ALPHA ftANGE BETA N RANGE ALPHA RANGE BETA-GA M RANGE

D c544/556 Floor S /4 <25 1400 <25- 44 <410-1600 <3- 3 <6-12
Lower walls 9' 62 770 <25- 98 <410-1100 (3- 3 <6- 6
Upper walls &

cCePing 2 N/A 4/A (25- 71 <410- 640 <3- 3 <6

558 Floor f/I <25 750 <25 410-1400 <3 <6
Lower walls 2' <25 <410 <25- 35 <410- 850 <3 (6- 7

y Upper walls &
CCeiling I N/A M/A 38 <410 <3 <6

560 Floor f/4C 28 680 <25- 56 4410-1400 <3 <6- 8

tower walls E <25 410 (25 'A <410- 640 <3 <&- 6
Opper walls &

Ceiling 2c N/A N/A <25 <410 3 <6- 9

f b562/564 ffoor 5 <25 1400 <25 560-1500 <3 <6

Lower walls Y <25 1200 <25- 88 <410-1300 <3- 3 <6
Upper Walis &

C~~ Ceiling 6 M/A M/A <25- 38 <410-1100 <3- 3 <6- 7

%efer to figures el to 16.
k ive point measure wnt.
CSingle point measurewnt.

b/A; Not Appliccble.
.e- : measurement not perf ormed, cree too seall to eccmate prooe.
f9eoes were grideed together.

%emovable H-3 act ivity for all wears was < 70 cpm /IDO c:,2
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TABIE 3

RADIONUCLIDE COMCENTRATIONS IN RESIDUE SAMPLES

BUILDING 2. L BUILDING COMPLEX
GENERAL ATOMICS

SAN DIEGO, M IFOP3sIA

-

RADIOYJCLIDE CONCENTRATIONS (pCi/g)

ROOMa GRID LOCATION Co40 Cs-137 U-235 U-238 Th-228 Th-232

b317 B. 2 <2.0 2.1 1 1.3 1.3 1 1.2 25 i 14 2.3 1 1.8 <6

355/357 A+1.5, 1.8 <7.0 2.* i 2.6 22 i 18 120 1 28 7 i 4 23 1 13

u
N aRefer to Figue es 8 and 10.

buncertainties 'epresent the 95% confidence levels, based only on counting statistics; additional laboratory
uncertainties of i 6 to 10% have not been propagated into these data.

-

O O O
-



E
G
I
u
U
I

m
. Y 7

T
6 6 6 -I )

V 2 O < < < 6
I m- <
T cA
C I

A 0 E
O S

E I

/et
8
a p
w d
D ( Ee Gt
E N 53. R A

R - - 5 3
3 3 <A < <

H
P
L
A

.

.

..
E .

G _

N
A
R 0 0

0 0

N
3 3
2 0 0 1
- 1 1 -S 0 4 4 0T 1 4 < 1N Y 4 4

E T ) A < <
I 2 T

E V mERX I cSUE T
S L C 0AF A 0

EW A 1

X L /I
N A mEW( S N T eG 0 0G CO O d E 0 1

N 2 5I N I F T (
VI MI R 1 5 54 I D O L - 2 2 -
T L T A .A 5 < ( 5E Ci A C H 2 2

L A u . P '< <
EOB S . L

A E A .
T CE RGA .E E

NIF
R9 E DU G
SG N

N A A 00 A 0F I S E ) T 9 1 / 2OD DG dE 9 4 N 7L I A B <YI R R ct UuS GE
t V 0

T A 04 S 1
U E K / A d$ H C eH 0 5 A 0

G 3 p P 3 2/ 7
I t d L 4 < M 2
H 8 ( A

S
K
C S. O N D c
L O E g

F S I R c j
0 R T U gb C bDO A S j2 I l
8 I C A b

O E 2t

G L M

8.
1 .

d .tn
/ n t es e a n m .N l l e eO l l 7 mr e

I a a 1 e ul
T W W r sbA s u a aC r r r r e s e cO oe r o r a mi
t e w

,
l
o u e l

l o s. g mt p
F L U F i n p

F t i An o
oip ta t o oM A p eNO R E 0 1 r lO OR 4 4 e eg ;

R A f v nA
eii/

%kCSb

u

.

| | || t |f| l i
~



,

REFERENCES

1. " Confirmatory Survey of Phase ! Decommissioning, Former Vaste Processing
Facility, CA Technologies, San Diego, California," Cak Ridge Associated
Universities, July 1986.

2. " Confirmatory Survey of Phase 11 Decommissioning, Tormer Vaste Processing
racility, CA Technologies, San Diego, California," Oak Ridge Associated
Univsrsities, March 1987.

3. " Confirmatory Survey of Phase III Decommissioning, CA Technologies, San
Diego, California," Oak Ridge Associated Universities, February 1988.

4. " Confirmatory Surysy of Phase IV Decommissioning, General Atomics, San
Diego, California,a Cak Ridge Associated Universities. November 1988.

5. " Confirmatory Survey of racilities in Buildings 2 and 9, General Atomics,
San Diego, California," Oak Ridge Associated Universities, July 1989. '

6. General Atomics. Decontaminati'n of Selected Ceneral Atomics Science
laboratories For Release To Ur.re s tric ted Use (Croup 4), San Diego,
Calitornia, September 12, 1989.

7. General Atomics. Decontaminatiot of the " Hot Suite" Area of the.TRICA
, Fuel Fabrication Facility Former:y 1.ocated in Building 9 For Release To
Unrestricted Use, Stage 2, San Dieg4, California August 31, 1989.

|

|

34



.__ -____ _ ._

1

*
APPENDIX A

MAJOR SAMPLING AND ANALYTICAL EQUIPMENT

.

. . .

_



.

i

i ('
APPENDIX A

MMOR SAMPLING AND ANALYTICAL EQUIPMENT

The display or description of a specific product is not to be construed as'

an endorsement of that product or its manufacturer by the authors or their
l' employer.

! A. Direct Radiation Measurements ,

) Eberline " RASCAL"
i Portable Ratemeter Scalor'

Model PRS.1
(Eberline, Santa Fe, NM)'

Eberline PRM.6
Portable Ratemeter
(Eberline, Santa Fe, NM)-

Eberline Alpha Scintillation Detector
Model AC 3 7
(Eberline, Santa Fe, NM)i

:

Eberline Beta.Camma " Pancake" Detector
'

Model HP.260
(Eberline, Santa Fe, NM)

Victoreen_Na1 Scintillation Detector:

| Model 489 55
(Victoreen, Cleveland, OH)

|

Ludlum Alpha Beta Floor Monitor
Model 239 1
(Ludlum, Sweetwater TX)

Ludlum Portable Ratemeter Scalor
Model 2220
(Ludlum, Sweetwater, TX)

B. Laboratory Analyses

Automatic Low Background Alpha Beta Counter
Model LB 5110
(Tennelec, Oak Ridge, TN)

-

A1

( l-
i
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l

Liquid Scintillation Counter
Model Tri Carb 300
(Packard Instrument Company, Downers Grove, IL)

High Purity Germanium Detector
Model CMX 23195 S, 23% efficiency
(EC&G ORTEC, Oak Ridge, TN)

Used in conjunction with:
Lead Shield, G 16
(Camma Products. Inc., Palos Hills, IL)

Multichannel Analyzer
ND 66/ND 680 System
(Nuclear Data Inc., Schaumburg, IL)

O

|

|
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'U APPEND 1X B

MEASUREMENT AND ANALYTICA1. PROCEDURES

Surface Scans

Surface scans were performed by passing the probes slowly over the

surface; the distance between the probe and the surface was maintained at a
minimum nominally about 1 cm. Identification of elevated levels was based on
increases in the audible signal from the recording or indicating instrument.

Scans of large surface areas on the floor of the facility were accomplished by
2 sensitive area. Theuse of a gas proportional floor monitor, with a 550 cm

detector was slowly moved in a systematic pattern to cover 100% of the

accessible floor area. Other surfaces were scanned using smaller, hand held
detectors. Combinations of detectors and instrument for the scans were:

'

A Beta Camma Pancake GM probe with PRM 6 ratemeter.
Beta Camma Pancake GM probe with PRS.1 scaler /ratemeter.
Camma NaI scintillation cetector (3.2 cm x 3.8 cm crystal) with

PRM 6 rateneter.
Alpha Beta Cas Proportional Floor Monito. with 1udium Model 2220

Scaler /ratemeter

Alpha and Beta Camma Surface Measurements

Measurements of total alpha activity levels were performed using Eberline
Model PRS.1 portable scaler /ratemeters with Model AC 3 7 alpha scintillation
probes. Measurements of total beta. gamma activity levels were performed using
Eberline Model PRS.1 portable scaler /ratemeters with Model HP.260 thin window

" pancake" C.M probes. Count rates (cpm) were converted to disintegration rates
2(dpm/100 cm ) by dividing the net rate by the 4 x efficiency and correcting for

the active area of the detector. Effective window areas were 59 cm2 for the

,

b *

\

i
i
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Zns detectors and 15 cm2 for the GM detectors. The background count rate for
?.n5 alpha probes averaged approximately 2 cpm; the average background count
rate was approximstely 40 cpm for the G M detectors.

Removable Activity Measurements

Sacers for determination of removable activity were performed using

numbered filter paper disks, 47 mm in diameter; smears were sealed in labeled
envelopes with the locations and other pertinent information recorded. The
smears were returned to laboratories in Oak Ridge and counted on a

low background Bas proportional counter for gross alpha and gross beta

activity. The removable tritium activity level was determined by cutting smear
paper into small 6 ma pieces and placing them into a liquid scintillation

" cocktail." An unused amear was used to correct for background, and another
was spiked with an NIST traceable tritium standard to provide an internal

calibration factor and compensate for instrument drift. All samples were

counted on a Model Tri Carb 300 liquid scintillation c'ounter.

Residue Sample Analysis

Residue sahiples were dried, mixed, and an aliquot sealed in an appropriate
container, chosen to reproduce the calibrated counting geometry. Samples were

counted on intrinsic germanium detectors coupled to a Nuclear Data Model ND 680
pulse height analyzer system. Background and Compton stripping, peak search,
peak identification, and concentration calculations were performed using the
computer capabilities inherent in the analyzer system. Energy peaks for
radionuclides of concern were:

Co 60 1.173 MeV

Cs 137 0.662 MeV

U 235 0.144 MeV

U 238 0.094 HeV from Th 234 (secular equilibrium assumed)
Th 232 0.911 MeV from Ac 228 (secular equilibrium assumed)

B2

.
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Spectra were also reviewed for the presence of other radionuclides.<

Uncertainties and Detection Limits

i

i The uncertainties associated with the analytical data presented in the '

4 tables of this report, represent the 954 confidenes levels for.that_ data.
! Tiese uncertainties were calculated based on both the gross sample count levels

and the associated background count levels. When the not sample count was less
,

! than the 954 statistical deviation of the background count, the sample

concentration was reported as less than the detection limits of the measurement
procedure. Because of variations in background levels, sample volumes or

;

weights, measurement efficiencies, and Compton contributions- from other
radionuclides in . samples, the detection limits differ from sample to sample'

and instrument to instrument. Additional uncertainties of- 1 6 to 104,

associated with sampling and laboratory procedures, have not been propagated
into the data presentec in this raport.

,

Calibration and Quality Assurance

Laboratory and field survey procedures are documented in manuals developed
specifically for the Oak Ridge Associated Universities' Environmental Survey
and Site Assessment Program.

With t '6 exception of the measuraments conducted with portable gamma
scintillatior, .rvey meters, instruments were calibrated with NIST traceable
standards. The calibration procedures for the portable gamma instruments are
performed by_ comparison with an NIST calibrated pressurized ionization chamber.

Quality control procedures on all instruments included daily background
and check source measurements to confirm equipment operation within acceptable
statistical fluctuations. The ORAU laboratory participates in the EPA and
DOE /EML Quality Assurance Programs.

.
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APPENDIX C

i . GUIDELINES FOR DECONTAMINATION OF FACILITIES'AND
EQUIPMENT PRIOR TO RELEASE FOR UNRESTRICTED USE OR
TERMINATION OF' LICENSES FOR BY-PRODUCT, SOURCE OR .

SPECIAL NUCLEAR MATERIAL-
1
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GUIDELINES FOR DECONTAMINATION OF FACILITIES AND EQUIPMENT
PRIOR TO RELEASE FOR UNRESTRICTED USE

OR TERMINATION OF LICENSES FOR BYPRODUCT, SOURCE,
OR SPECIAL NUCLEAR MATERIAL

,

#

'\
U.S. Nuclear Regulatory Commission
Divison of Fuel Cycle & Material Safety
Washington, D.C. 20555

July 1982

.
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The instructions in this guide, in conjunction with Table 1, specifym
) the radionuclides and radiation exposure rate limits which should be used

j in decontamination and survey of surf aces 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 regulatory control
is considered on a case-by-case basis.

1. The licensee shall make a reasonable effort to eliminate residual
contamination.

2. Radioactivity on equipment or surfaces shall not be covered by paint,
plating, or other covering material unless contamination levels, as
determined by a survey and documented, are below the limits 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 radioactiv'.ty on the interior suzf aces of pipes, drain lines, or
ductvork chall b determined by making measurements at all traps, and
other appropriate access points, provided that contamination at these
locations is likely to be representative of contamination on the
interior of the pipes, drain lines, or ductwork. Surfaces or

premises, equipment, or scrap which are likely to be contaminated but
are of such size, construction, or location as to make the surface

N inac:.essible 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, ewipment, or scrap having surfaces
contaminated with materials in excess of the limits specified. This
may include, but would not be limited to, special circumstances such
as razing of buildings, transf er of premises to another organization
continu.ing work with radioactive materials, or conversion of
facilities to a long-term storage or standby status. Such requeats
must:

a. Provide detailed, specific information describing the premises ,
equipment or scrap, radioactive contaminants, and the nature,
extent, 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 unreasonable
risk to the health and safety of the public.

5. Prior to release of premises for unrestricted use, the licensee shall
make a comprehensive radiatioc survey which estaolishes that

contamination is within the limits specified in Table 1. A copy of

b\t

\ i
V
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the survey report shall be filed with the Division of Fuel Cycle and
Material Safety. UfNRC, Washington, D.C. 20555, and also the
Administrator of the NRC Regional Office having jurisdiction. The
report should be filed at least 30 days prior to the planned date of
; andonment. The survey report shall:

a. Identif y the premises,

b. Show that reasonable ef fort has been made to eliminate residual
contamination,

c. Describe the scope of the survey and general procedures followed.

d. State the findings of the surv ey in units specified in the
instruction.

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

O

9
C-2

- - - - - - - _ - _ . . . _ . .



__ _ . _ _ _ _ _ _ _ _ _

~~ .:

- - j

i
,

i
s

TABLE 1
~

' ACCEPTABLE SURFACE CONTAMINATION LEVELS .!

:

Average c f Maximum ,d,f Removable ,e fb b bNuclidesa
;

U-nat, U-235, U-23 8, and '5,000 dpm a/100 c.2 15,000 dpa a / *.00 cm2 1,000 dpa a/100 c 2
associated decay products

*

2 2Transuranics, Ra-226, Ra-228, 100 dpm/100 cm2 300 dpm/100 cm 20 dpe/100 cm
Th-230, Th-228, Pa-231, .

I
Ac-227,'l-125, 1-129

22 200 dpm/100 cm2 3000 dpa/100 cm, Th-nat, Th-232, Sr-90, Ra-223 1000 dpm/100 cm ,

Ra-224, U-23 2, 1-126, 1-131,
I-133 .

2 2 :2 15,000 dpm By/100 cm 1000 dpa 81/100 cm
9 Beta-gamma emitters (nuclides 5000 dpa Sy/100 cm

twith decay modes other than,i w
alpha emission or spontaneous
fission)-except Sr-90 and. ,

'

_

others noted above.
>

''

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

b As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive t
e
~ naterial 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-contaminant should not be averaged over more than 1 square meter. For objects ;C

, of less surf ace area, the average should be derived for each such object.4

the maximum contamination level . applies to an area of not more than 100 cm2,d. '
2e The amounp of removable radioactive material per 100 cm of surface area should be determined by

viping that area with dry filter _or. soft absorbent paper, applying moderate pressure,'and assessing
' the amount of radioactive material on the. wipe with' an appropriate instrument of known ef ficiency. When -

'

;
',.

removable contamination on objects of less surf ace area is determined.. the pertinent levels should be !
>

I reduced proportionally and the entire surf ace should be wiped. .
[
:

t f The Overage and maximum radiation levels associated with surf ace contamination resulting f rom beta-gamma
i

emitters thould not exceed 0.2 mrad /h at I cm and 1.0 mrad /h at I cm, respectively, measured through ;

not more than 7 milligrams per square centimeter of total absorber.4 ,
f

I

!
s. - ,-.
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APPENDIX D
.

STATE OF CALIFORNIA DEPARTMENT OF HEALTH SERVICES
CRITERIA FOR RELEASE OF FACILITIES AND EQUIPMENT

TO UNRESTRICTED USEs

O
|

|
'

._ ' ~ ' " " " ' ' * ' -- , , , . ,,.n__ _ _



_ _ _ _ _ _ _ _ _ _ _ _

,

(
ACCEPTABLE SURFACE CONTAMINATION LEVELS'

b b DNUCLIDE" AVERACE ,c MMIMUM ,d REMOVABLE '8

2 2 2(dpa/100 cm ) (dpm/100 cm ) (dpm/100 cm )

'
1) U nat, U 235, U 238 5,000 15,000 1,000

and associated decay
,

products !

2) Transuranics, Ra 226, 100 300 20
Ra 228. Th 230, Th 228
Pa 231, Ac-227, I-125,
I 129

3) Th nat, Th 232, Sr 90, 1,000 3,000 200
Ra 223 Ra 224, U 232,
I-126, I 131, I 133

4) Beta gamma emitters 5,000 15,000 1,000
(nuclides with decay
modes other than alpha
emission or spontaneous
fission) pxcept Sr-90 and

,'
- others noted above.

5) H 3, C 14 except_as DNA 20,000 -60,000 4,000
fprecursors

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

bis used in this table, dpa (disintegrations per minute) means the rate of 4

emission by radioactive material as determined by correcting the counts per
minute observed by an appropriate detector for background, efficiency, and

' geometric factors associated with the instrumentation,

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

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

'The amount of removable radioactive material per 100 cm of surface area2

should be determined by wiping that area with dry filter or soft absorbent
paper, applying moderate pressure, and assessing the amount of radioactive

o
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material on the wipe with an appropriate instrument of known efficiency. When
removable contamination on objects of less surface area is determined, the
pertinent levels should be reduced proportionally and the entire surface
should be wiped.

IDNA precursors mean molecules or compounds that are directly incorporated into
the DNA molecule during DNA biosythesis, e.g. purine and pyrimidine bases and
their analo6s, nucleotides and nucleosides. The acceptable surface
contamination levels for H 3 and C 14 in DNA precursors are as tabulated in
paragraph (d) for beta *8amma emitters.

USNRC Re6ulatory Guide 1.86 Termination of Operating Licenses for Nuclear
Reactors, Washington D.C. (June 1974)

ANSI, Control of Radioactive Surface Contamination on Materials, Equipment and
Facilities To Be Released for Uncontrolled Use, final draft, proposed American
National Standard N 328, Atomic Industrial Forum, Inc., N.Y. (June 1974)

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

O'
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' APPENDIX E:

LETTER FROM B. h. TAMPLIN AND C. WONG

O (STATE OF CALIFORNIA DEPARTMENT OF HEALTH SERVICES)-TO-
. K. WONG (STATE OF CALIFORNIA DEPARTMENT OF INDUSTRIAL REIATIONS-

DIVISION OF OCCUPATIONAL SAFETY AND HEALTH RADIATION HEALTH UNIT)

.
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stAtt of CAlifotN6A= H(ALTH ANo Wf L7 arf AomtY - #' otosof OfUKMfftAN. oovernet

DEPARTMENT OF HEALTH SERVICES gg.) -.
JtSt NRKttfY WAY

G* * ;of tEtttY, CA 94704

Kim Wong November 28 1989
State of Ca11tornin
-Dept. of industrial Relations-

4] ' h he'CJDiv. of Occup. Safety & Health -

Radiation Heulth Unit
(q e d'O * - U\ #0150 Van Nuys. Room 405

Van Nuys, CA 91401-3379

Deur Mr. Wong,

included are the results for~the samples taken at General Atomics on
October 25, 1989. We received one_ sewage effluent sample and three packages
of wipe samples. Two of the packages for wipe s:amples, Dldg. 2/roomu
554/550/500, and Oldg.3/ rooms 317-throat pipe, contained three wipe uumplos
ench. The third packag(., Bldg. 2/ room 317 did not contain any samples.

The sewage effluent sample was gamma scanned as received for 500
minutou. No gamma emitters over the' lower level of detection were found.
After samma scanning, a small portion of-the sewage effluent sample was
evapornted on a 2" stainlers steel planchet. This planchet was counted in un
internal proportional counter for gross alpha and in'a low background counter
for grues botn. The refsults for these analysos aro shown below.,

( The two packages of wipe samples were gamma scanned'together as a batch'

for 500 miautes. Again no gamma emitters over the lower-level of detection
were found. Tha wipe samples were then individually mounted on u 2" plastic-
planchet und covered with u thin mylur film. These samples were cotinted on u
low background counter for both alpha and beta. The results are as follows:

SRI. R Samulo ID Gross Alpha.nct/ titer -Gross Deta.nct/t. iter
G55C 10317 Sewage Eff. 39,4 +/- 23.2' -05.0 +/- 53.0

no gamma emitters over the lower level of
detection for u 500 mintite scan.

SRt * Rs Samnlo TD nenns Alpha nCf/ Wine Cross Bern,nel/ wine,

.G558 13319 Room 554&550- 0.8 +/- 0.G 0.3 */- 0.3" " Moom 558' O 5 +/- 0.5 0'3 +/- 0.3" "-
Room 560 0.1 -/- 0.3 0.1 +/- 0.2-

G559 10320 Room 317 Floor 0.7 +/- C 4 0.4 +/- 0.2" "- Room 017 Pipe -0.1 +/ 0.4 0.0 +/- 0.3" " '

Hoom 314 0.0 +/- 0.4 -0.1 +/- 0.3

J R. Tumplin, Ph.D.. Chief
_

Sui.;tution & Rudiation I.uboratory

{ W#
/) d g MCarolyn Wong

Public Health' Chemist %

E-1 \
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Docket No. 70 734

CA = Technoloolssi Int.
P. O. Boa 86604
San 0tego, CallfornIa 92138

Attention: Mr. R. N. Redesecher. Of rector
Human Resources

Gentlemen:

SUBJECT: IMSPECTION AT GA
TECm01.0G!ts. INC. (CONFIRMATORY SURYtY)

This refers to a special inspection conducted by Messrs. R. O. Thomas and
J. T Pang of this of fice on August 18,1M7. The inapection consisted of a
confirmatory redfological survey of an crea which had been used for TRICAfuel fabelcation.

The areas enastned during this inspection and the associated findings are
oescribed in the enclosed inspection report.

me violations w m identified during this inspection.

In accordance with 10 Cf t 2.790 of the Commission's regulations, a copy of
this letter and the enclosed inspection report will be placed in the NRC's
Puh11c Document Room.

Should you have any questions concerning this inspection, we wt)) be glad todiscuss thee with you.

$1ncerely,
s. ..

Jamest.'kntgomery, Chief
Nuclear Materials safety and

Safeguards Branch

inclosure:
Inspection Report No. 70 7M/87 11

cc w/ enclosure:
Dr. Keith E. Asmussen, Manager
ticensing and Muclear Material Control

.
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U. S. HUGEAR REGUI.ATORY COMMISSION

REGION V
|

Report No. 70-734/87-11

Docket No. 70-734

License No. ShH-696

Safeguards Group 1

Licensee 0 A. Technolo0tes, Inc.
P. O. Box 85608
San Otego, California 92138

Facility Name: Same

Inspection at: Same

inspection Conducted: August 18, 1987

Inspectors: % * * 4 er-)
R. D. Thomas, Chief Ic -I- V 7

Date SignedNuclear Mater.als Safety Section[ '

( T' N. 9% i = 'i o MJ. F. Pang,VRadiation Specialist Date 5tgned
Approved by: MM /o!//87J. L. Montgomery, Chief Oate sign'deNuclear Materials Safety and Safeguards Branch
Summary:

I Inspection on Auoust 18. 1987 (Report No. 70-734/87-11)

A decontamination confirmatory survey was conducted by NRC inspectors of the
portions of the Experimental Building (E Sullding) in which NRC licensed
activities (TRIGA fuel fabrication) had been conducted. The survey results
1.'41cate that the HRC licensed portions have been satisfactorilydecostaminated by the licensee. The area is acceptable for release to
unrestr!cted use.

.
.. . . . - - a
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OETAILS

1. Persons Contacted

Ben Kapel, Material License Reviewer, State of California
L. R. Quintana, Supervisor, Health Physics
K. Wong, Senior Health Physicist, State of California

2. Introduction

A final report by GA Technologies, Inc. dated July 28, 1987 on the
decontamination of the Experimental Building indicated that the building
had been decontaminated to levels below the release limits and wasacceptable for release to unrestricted use. Activities conducted within
the building were authorized by State and NRC licenses. This report
covers only the areas under the NRC license for TRIGA fuel fabrication.

A decontamination confirmatory survey of the portions of the Experimental
Building where NRC licensed materials had been used was conducted on
Au;ust 18, 1987. On the same day, S'>te of California inspectors were
conducting decontamination confirmatory surveys of portions of the
building where state licensed materials had been used. The area in the
northwest corner of the building, which was a section of the old fuel
fabrication, was not included in this confirmatory survey. This area now
contains office spaces and the telecommunications group. This area willbe surveyed at some future date.

Based upon the results of the combined confirmatory surveys, the State of
California wtil release the entire area if the results indicate that the
areas can be released for unrestricted use.

3. Procedure

Radiation surveys were conducted in those portions of the Experimental
Building where the TRIGA fuel fabrication had been done. The areas
surveyed included the floor areas of the second and third floor
mezzanines and appropriate floor area sections of the main floor
(Figure 1). It was noted that the licensee had scabbled much of the
floor areas on the main floor and had dug trenches to ef fect the removal
of drain pipes. The ditches were also surveyed if they were located
within the areas where work with NRC licensed materials had beenconducted. A 100% gamma survey was conducted on the floor areas with
Eberline PRM 7's Serial Numbers 247 and 510 calibrated on 7-21-87 and7 27 87 respectively. The instruments were held approximately one to two
inches from the floor surfaces.

.

Selected areas of the walls, pipings and conduits located in the areas
where work with NRC licensed materials had been conducted were alsoincluded in the survey, Contamination surveys were conducted of selected
areas within the some above mentioned locations using Eberline E-520's.
Serial Numbers 1747 and 2776 calibrated on 61187 and 7-10 87respectively. The E 520s were equipped with Model HP-260 pancake GM

.

.
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detectors.
The instrument used to analyze the wipes is the NRC Region V tennelecAlso, 14 wipe samples were collected and analyzed (Table 1).#

/ Hodel LBS100 low background system.
('

Three soil samples were collected from selected areas of the ditches
which had been dug in the floor areas. A drain pipe located above the
floor along the north wall in the area was cut open and the scrapingsfrom the pipe interior were collected.
the Radiological and Environmental Sciences Laboratory of the U.S.These samples were analyzed at
Department of Energy Idaho Operations Of fice (see Tables 2 to 5).

4, Discussion and Findinos

Radiation surveys conducted indicated the presence of background levelsranging from 15-30 pR/hr.
contributions fro.i the varying amounts of concrete present.The range is attributed to natural background

Contamination surveys conducted indicated the presence of two
contaminated spots of approximately 15 cat each. One spot located next
to a wall support on the west wall in the solvent extraction area had a
beta gama contamination level of approximately 6000 dpm. Another spot
located adjacent to a drain pipe on the north west wall of the building
had a beta gama contamination level of approximately 3000 d Thecontamination in each location was removed by the 1(censee. pm.
by the NRC inspector indicated that the contamination had been removed.A resurvey

Wipes collected from 14 locations did not indicate the presence of anysignificant removable contamination.
See Table 1 for the results.

p

Soil samples collected from three trench locations indicated the presence
of less than 1 pCi U-235/g soil in two of the samples and nothing
detectable in the third sample (Table 2. 3, 4). These results are wellwithin the NRC guidelines criteria of 30 pCi U 235/g soil for the most
insoluble form of U 235.
also Indicated less than 1 pCi U-235/g (Table 5).Analy;,es of the scrapings from the drain pipe

5. Conclusions

The portion of the Emperimental Building which was examined during the
confirmatory survey had been satisfactorily decontaminated by the
licensee and is acceptable for release to unrestricted use in accordancewith NRC guidelines,

b(
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TABLE 1

U. S. Nuclear Regulatory Commission
!

Region V

Independent Survey Data

Licensee: G.A. Techntlogies

Date: 8-18 87

By: J. Frank Pang and R. G. Thomas

Sample Contamination Wipes
Number location (Alpha)(Beta / Gamma)

g dpm
1 On top of switch box

6.6 7. 7
2 Behind pipe near floor

7.1 17
3 Orain pipe

94 261
4 Behind wall bracket 2.0 4.3
5 Inside channel bracket 10 9.8
6

Inside channel bracket head level 13 23
7 Inside breaker box

15 21
8 On top of light fixture

14 14
9 Top of switch box

3. 2 8.7
10 ledge of overhead beam

38 42
11 Top of light fixture

41 74
12 On top of sprinkler pipe

13 16
13 Overhead beam

24 34
14 Light switch in small room

1. 8 1. 2

O
w

- - - - - - - - _
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TMLL 1.
%. ' ~~.' M[,'' Uti!!Eb STATES D[ InENT OF ENERGY ll'

'

( ID AHO OPEL ,,br:S OFFICEm

I:A31tLOGICAL Ar4D ENVIRONNENTAL SCIENCES LA00RATOEY
3AnPLE RECORD SHEET SERIAL NO. 14285A

"kCs-
,

NEC NOD 00. >7??'? A UkGENT ..

| I.1P LAN T DATE NEEDED 08/28/87,

'

AxA***haa A A A A r. = * a h a n w . * * e NONROUTINE '..., ' :. 3- +

. . 4:<3AnPLE 3 ATE 08/18/37 5AnPLE SEwT 08/18/87 ANALYZED BY: .T.S.MORTON, S GIMPEL.*;'danPLE HOUR O200 h37 SAMPLE 52CEIVED 06/21/87
ORGAnl:ATION nkC5 HARDCOPf PkINTOUT 08/08/87 ORIGINAL SIGNED BY: D.B. MARTIN._

. -

.,

COhnENTS: ~ .% :::

' ' N.f.W hG.A. TECHnGLOGIES SOIL 3 AMPLE el. - - c 6_i
.#-1. kf2dk '

. 2 .. . . '. 1 7 4.'CGLLECTION DATE: 08/18/67 ANALYSIS DATE: 08/25/87 DECAY TIME 7.4 DAYSA N. '" ? taih
. ..>3.

!

COUNT IIe 963 h1N. DCTCCTOR NUMBCE 1 SAMPLE SIZE 4.74E+02 3 , ; m, ; .h-(,jgf
*

_

y[GTAL 'kOSS i:r;GD MIN 0k NET ISOTOPE RESULTS.+/- IS40AA
-

|.jj]hg> -COUNT -;UNT C00NT COUNT COUN!
,

uC1/ ram
, 7.:, "g7.,:g-jC.^ C/n C/n Cin -:|G.33 "%

.?:4C
,

2+55 2.55 0.12 2.41 Ac 228 ( 1.49 +/- 0.05;0.09 )E -6
..

, ~. (4 *]:242 0.05 0.25 CsDI37 ( 4.1 +/- 1.0;1.0 IE -8 -.:9443 9.51 0.60 9.21 K 40 ( 2.17 +/- 0.04;0.09 )E -5 - z

,

w Ji.4n 0.35 0.06 0.09 PaM234 ( 2.1 +/- 1.1;1.1 )E -G ' ~
.' ' < ?)12444 12.92 0.30 12.62 Pb 212 ( 1.72 +/- 0.04;0.09 )E -6 -

3766 3.33 0.1E 3.75 Pb 214 ( S.6 +/- 0.3:0.4 ) E -7 '

'

21"' ' '' O.10 0.60 1.33 U 235 ( 1.4 +/- 0.2;0.2 )E -7
- L-Y

.

.-
- :s

.

,

& S tat CORFCCIION OF PAAIDEAL Z r; A IN DAUGHTERS PER LONGEST LIVED PARENT
A2 ESTInATED EAND07 UrsCEPTA:n i F EPDI:T ED IS ONE STANDARD DEVIATION. 15. SMALL NEGATIVE AND OTHER

;

AE50LTS LE55 THAN 05 E00AL TG 23 ARE INTERPRETED Bf RESL AS INCLUDING "2ERO' OR AS NOT DETECTED.
FOE PE59LT 3 GI:EATEF T H A *> 25 bUT LESS THAN Ok E00AL TO 35. DETECTION IS GUESTIONAELE. RESULTS. -:.. T E E Ib'o 35 itsD iC A T E P E T EC T ! Ors. O IS THE ESTIMATED GVEFALL UNCERTAINT(.

-

-
.
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UNITED STATES DEPABIMENT OF ENERGY * $.5
:~.

~.

IDAHO OPERATIONS OFFICE , - f.

SADIOLGGICAL AND ENVIRONMENTAL SCIENCES LAFORAIORY
*

SANFLE REC 0AD SHEET SERIAL NO. 14285B
ta k C's

As4sAAAwA-,AA4+++444.nAAA4
.

A HRC nGD NO. A? ??? % ULGENT ;

.t ;*?LANT
A DATE NEEDED 08/28/87 .'$.

AnAr-wseAAAn'nar**amAAAA*A '

$ 1-NONROUTINE
- - ~'p j

3 AMPLE DATF 05/18/3' EAnPLE GENT 03/18/87
'.

r. -

ANALYZED BY: J.S.MORION, S.GIMPEL-[h)SAnPLE HO.JE 0200 n37 SAnPLE EOCCIUCD 08/21/87o; ORGANi ATION NRC5 HARDCDPY PRINIQUT 08/28/87
ORIGINAL SIGNED BY: D.B. MARTIN

' *?
- '

0."[bi
.

ConnEN75. .

'

3 g-;
O G a. TECHNOLOGIES SOIL SAMPLE 92. -

#'$,(4f

k.
. ~ $s'y?rlJ

c
~

_. . ,
' '

fe
'

.

COLLECTIGN DATE: 09/I8/87 ANALYSIS DATE: 08/25/87 DECAY TIME 7.4 DAYSA _ /5t?.
. COUNT TINE 963 MIN. DETECTOR NUMBEk 3 SAMPLE SIZE 4.99E+02 9 ' :--

; y ;, . 1%J TOTAL GROSS BKGD MINOR NET ISOTOPE . ' , .[.'
RESULTS +/- IS;0AA 'Z.i ' .

,

- COUNT CCUNT COUNT COUNT COUNT , .l' ^*

!g:, C/n C/M C/M C/M } '; . , 'y

[;. ~
uCi/ gram '

J.4,
.

.- .

2078 3.40 0.06 3.3* Ac 228 ( 3.28 +/- 0.09;0.18 )E -6 . . ,, ' ('(*
e,

-
*

- 4; c.;4 0.04 CsD137 ( 1.1 +/- 1.5;1.5 )E -0 *

. ni
~.3t _''s:5930 6.05 0.3C 5.75 K 40 ( 2.35 +/- 0.05;0.10 )E -5

,

'

h '.20244 21.02 . 20 20.72 Pb OI2 ( 3.79 +/- 0.07;0.19 )E -G '

a3756 3.3a ' O.19 3.72 Pb 214 ( 1.25 +/- 0.04;0.06 JE -6 '. .;
.

;02- 2.10 v.15 0.72 1.20 0 235 ( 1.6 +/- 0.2;0.2 JE -7 -

A DECA: CORLECTION OF NATUFAL CHAIN DAUGHTERS PEP LONGEST LIVED PARENT
34 E5IIdATED PAnu6n O'KERTAINT: REPORTED IS ONE STANDARD DEVIATION, IS.

SHALL NEGATIVE AND OTHER
,

PESULil LESS THAN Uk EDUAL TO OS ARE INTERPRETED BY RESL AS INCLUDING *ZERO* OR AS NOT DETECTED.
E 19 kESULI5 69EATEk INAt* 23 BUT LESS T9AN OR E00AL TO 3S. DEIECTION IS OUESTIONABLE.RESULTS6i AIE) 24AN 35 1NDIC ATE DETECT ION. O IS THE ESTIMATED DVERALL UNCERTAINIY.

_.-

. e * * J. .
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UNITED STATES DE ENT OF ENERGY bU ' ',U-h2,

*
IDAHO CPERAI NS OFFICE ''

-.

kADI0 LOGIC AL AND ENVIRONMENTAL SCIENCES LABORATORY
'

SAnPLE RECORD SHEET SERIAL NO. '14285C,j
NPCs .. ?

*

9-t
4 A A A A A A A A A A A A A n A A n A A A A A A A dv

_
, M,t NBC n00 NO. X????? A URGENT ' ' i- ;4 IMPLANT A DATE NEEDED 08/28/87 . i- Ye'N

%AAAAAAA**aAAAAAAAA*A*AAAA NONkOUTINE -

. .;.' ' :::Gt-),2' - . %. .' J
, :SAMPLE DATE 08,-IS/27 SAMPLE SENT 08/18/87 ANALYZED BY: J.S.MORION, S. GIMP (LSAMPLE HOUR O230 m3T SAMPLE RECEIVED 08/21/87 ,.

>
' t. .,

GRGANIZATIO** M 9 '_5 HARDCOPr PRINTOUT 03/28/87 ORIGINAL SIGNED BY: D.B. MARTIN; j s. ,:
. , . _ '.:&1ConnEnTS- ,

;f% :t1 1G.A. TECHNOLOGIES SOIL SAnPLE 43. .C 'd " 3
*

. . ::. E- &:,,-

bCOLLECTIONSATE: 08/IB/87 ANALYSIS DATE: 08/25/87 DECAY TIME 7.4 DAYSA ' ' U. !
_

COUNT TIME 963 eIN. DETECTOR NUMBER 6 SAMPLE SIZE 5.45E+02 3 . :. ] . -,.- ~ ^* * :, , .
TOTAL GROS 5 BKGD MINGR NET ISOTOPE RESULTS +/- IS;0AA , , . ,

. -Q:: z_ . s',8, M" COUNT COUNT COUNT COUNT COUNT -

-e
,

' .',;if.1 [.k
*

C. 9 C/M C/M C/M uCi/gran
,

- t

p;-v; &:i
,

.486 2.53 0.06 2.52 Ac 228 ( 2.49 +/- 0.0810.14 )E -6 C' '

.. . c
_,~._.>7.. 9

41 0.04 0.04 CsD137 ( 1.1 +/- 0.9:0.S' )E -8
~

'V
,

4757 4.94 G.0L 4.88 K 40 C 2.04 +/- 0.04;0.09 )E -5

15290 15.7S 0.24 15.54 Pb 2I2 ( 2.73 +/- 0.05;0.12 1 E -6
:

3954 4.t! O.12 3.99 Pb 214 ( 1.33 +/- 0.04;0.06 >E -6

.

* DECAr C0khECTION OF NATURAL CHAIN DAUGHTERS PER LONGEST LIVED PARENT .

,* ESTIW.!ED k8.NDDn UNCEkTAINTY kEP0kTED IS ONE STANDARD DEVIATION, 15. SMSLL NEGATIVE AND OTHER
PESULTS LESS THAM Gk EduAL TO 25 ARE INTEkPkETED BY RESL AS INCLUDING *ZERO* OR AS NOT DETECTED.
FOF FESULTS GFEATEk THAN 2.r. BOT LESS THAN OR EDUAL TO 3S, DETECTION IS DUESTIONABLE.. RESULTS
. 1 ;.T E P T H;. r* 33 *r8DIC;IE DETECTIGN. O IS THE ESTInATED OVERALL UNCERTAINTY.
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UNITED STATES DEPAR OF ENEPGY

. . s .wsn
*M3'

. .$*DAHO OPERATIONS DEFICE -

RADIOLGsICAL AND ENVIRONNENTAL SCIENCES LABORATORY g .~ .f ',
5 AMPLE EECORD SHEET SERIAL NO. 14285D.. Wl".+

;| y "N B C '.
AAAA.6e64. 4*p4444444AA.46 .

32-
,

NBC *0D N0. X "' 7 "' M 4 UkGENT i .4 - ~ I

It8 PLANT 4 DATE NEEDED 08/28/8'/ Y'
.-

~ @ $?-[AAA.-4AAAAAAA,.**4*A4***. MONPOUTIME i
;

. - s-;s

W ~~' h*3
.3ArtPLE DA!E T d.'I Be 8, SAMPLE SE**T 08/I8/87 ANALYZED BY: J.S.MORTON, S.GIMPEL

. .. :.

f.dSAMPLE Hour O20c MIT SAMPLE RECEIUCD 08/21/87 t

JORGar* I 2.tT ION MEC5 HARDCOPt FRIteTOUT 08/28/87 ORIGINAL SIGNED BY: D.B. HARTIN i[. .p,g < '

3COnnENIS. ~ fD A
!

.A. . f,0)fG TECHe*0LOGIE5 5 AMPLE 94. SCRAPINGS F90M DRAIN PIPE.
lE. . ' ,-

2
y .-:.

ptCLLECTION DATO: 08/13/97 ANALYSIS DATE: 08/26/87 DECAY TIME 8.4 DAYSA #N
'

. t-COUNT II=E -)3 3 MIN. DETECTOR HUMBEk 6 SAMPLE SIZE 2.53E+01 3
. .7 Jh,

IGTAL GROSS BAGD nIN05 NET ISOTOPE RESULTS +/- IS;0AA -*

I. COUNI ~,00NT COUNT COUNT COUNT . 0 :*
.| 5 C/tt C/n C/n C/n uC1/gran

,

. ,f .9.

2645 2.78 0.06 2.72 Ac 228 ( 1.54 +/- 0.04;0.08 )E -5
. frd- -

p .~.14
' ::4 *'

-
1th'.3 0.01 0.01 CsDI37 ( 1.3 +/- 6.2;6.2 )E -8 -

.. ' -;4' k.-

156 0.16 0.06 0.10 K 40 ( 2.7 +/- 0.6;0.6 )E -6 3-g. . .

'.375? 3o.6 C.;4 19.44 Pb 212 ( I.55 +/- 0.03;0.07 )E -5 i'

< T iI 0.?$ 0.18 0.06 0.51 U 235 ( 2.8 +/- 0.7;0.7 )E -7 |e :,-

..

.

4 DECAY C O R F E'~ ! IUf8 OE NATURAL CHAIN DAUGHTERS PER LONGEST LIVED PARENT
'

*A EST It1 ATED F AND0n L'4CEPTAINTY REPORTED IS ONE STANDARD DEVIATION, 15. SMALL NEGATIVE AND OTHER
RESULTS LESS D4 A N OR EDUAL TO 25 ARE INTERPRETED BY RESL AS INCLUDING "ZERO* OR AS NDI DETECTED.
E0k FESULTS GFEATEP THAN 2S I;UT LESS THAN Ok EDUAL TO 3S. DETECTION IS OUESTIONABLE. RESULTS
GPEATE.t THAr# 3S ItsDi' ATE DETECTION. O IS THE ESTIMATED OVERALL UNCERTAINTY.
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Docket No. 70-734

GA Technologies, Inc.
P.O. Box 85608
San Diego, California 92138

Attention: Mr. R. N. Rademacher, Director
Human Resources

Gentlemen:

SUBJECT:
INSPECTION AT GA TECHNOLOGIES, INC. (CONFIRMATORY SURVEY)

This refers to a special inspection conducted by Messrs. R. D. Thomas and
O. D. Skov of this office on December 14 16, 1987. The inspection consisted
of a confirmatory radiological survey of certain areas within the Science
Laboratories Building (Building 2) which had been used for NRC licensedactivities.

The areas examined during this inspection and the associated findings aredescribed in the enclosed inspection report.

fio violations were identified during this inspection,

in accordance with 10 CFR 2.790 of the Commission's regulations, a copy of
this letter and the enclosed inspection report will be placed in the NRC'sPublic Document Room.

discuss them with you.Should you have any questions concerning this inspection, we will be glad to

Sincerely.,
, ,

()i)01}\Ib.k NI''] h ((
James LJ Montgomery, Chigt
Nuclear Materials Safety and

Safeguards Branch
Enclosure:
Inspection Report No. 70-734/87 15

cc w/ enclosure:
Dr. Keith E. Asmussen, Manager

Licensing and Nuclear Material Control
State of California

e
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U. S. NUCLEAR REGULATORY COMMISSION

REGION Y

Report No. 70-734/87-15

Docket No. 70-734

License No. SNM-696

Safeguards Group !

Licensee: GA Technologies, Inc.
P.O. Box 85608
San Otego, California 92138

Facility Name: ScienceLaboratoriesBuilding(Building _2)
Inspection at: Same-

Inspection Conducted: December 14 through 16,195,
inspectors: #f# 2dR. D. Thomas, Chief

Nuclear Materials Safety Section Da'te Signed

%&4&
~.1. f3. L | t iD. D. Skov, Radiation Specialist Date Signed

Approved by: Q
A/A$/88

- W
N. L. Montgomery, Ch Af
Nuclear Materials Safety and Safeguards Date/ Signed
Branch

Suma ry:

Inspection on December 14-16.1987 (Report No. 70-734/87-15)

A decontamination confinnatory survey was conducted by NRC inspectors of the
portions of the Science Laboratories Building (Building 2) in which NRC-

licensed activities had been conducted. The survey results indicate that the
NRC licensed portions have been satisfactorily decontaminated by the licensee
The areas examined under the confirmatory survey are acceptable for release to.

unrestricted use.

.
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DETAILS

9
1. Persons Contacted

Keith Asmussen, Manager, Licensing and Nuclear Compliance
Laura Quintana, Manager, Health Physics
Steve Perelman, Staff Health Physics Technician
Robert Dalry, Director, facilities
Keith Johnson, Manager, facilities Engineering
Harry Lomax, Construction Planner

2. Introduction

In a letter and accompanying report to NRC Region V dated November 18,
1987, GA Technologies Inc. requested an NRC confirmatory survey of
several laboratories within the Laboratory B section of the Science
Laboratories Building (Building 2 or "L" Building). The licensee's final
report, " Decontamination of Selected GA Technologies' Science Laboratories
for Release to Unrestricted Use", indicated that twenty laboratories
within the building had been surveyed, and the building decontaminated to
levels below the limits required for release to unrestricted use.

On December 10, 1987, the licensee reported by phone that additional
areas within Building 2, which had not been included in the GA report,
had also been decontaminated and were acceptable for release to
unrestricted use. The additional areas identified included four
laboratories within Laboratory Sections A and B, and two locations inside
the Laboratory Section C service corridor The licensee's decontamination
activities with respect to the additional laboratory and service corridor
areas were described in the revised GA Technologies' decontamination
report to the NRC dated January 18, 1988.

Activities conducted within the various laboratories of Building 2 were
authorized by NRC and California State licenses. The confirmatory
survey, conducted during the period of December 14 thru 16, 1987,
included all Building 2 laboratory areas referenced in the licensee

I reports. Inspectors from the State of California also performed a
; confirmatory survey of Building 2 beginning December 17, 1987. The State

of California plans to release the Building 2 laboratory areas checked
pending the results of the combined confirmatory surveys. The Building 2
complex is shown in Figure 1.

3. Procedure

Radiation surveys were conducted in the following laboratorius of
~

Building 2, which the licensee had identified for release to unrestricted
use (see Figures 2 thru 4):

Section A Laboratories: 641, 643

0
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Section B Laboratories: 102, 104, 107, 109, 111, 113, 115, 117, 119,
122.-128, 130, 132, 134, 137, 139, .141, 143,g 145, 147, 149, 151, 154

'

5everal of the laboratories with se
were combined into one larger room.parate room numbers identified above

Some laboratories also contained an
upper level mezzanine which had been occupied previously as either office-

space or as an additional laboratory area for the use of licensedmaterial. At the time of the confirmatory survey, Rooms 147, 149, 151,
and 154 had been released to unrestricted use and were occupied by rentaltenants. With the exception of Room 104, all of the remaining roorts
included in the confirmatory survey had been vacated by licenseepersonnel.

Most rooms were empty except for such items as laboratory
work benches, wall cabinets, fume hoods (Rooms
drain pipes and ventilation ducts. 113, 122, 130 134,-143),

Gama surveys were conducted in the laboratory rooms over nearly all
accessible floor areas, including the mezzanine levels. Additional floor
scans were also made along the entire hallway providing direct access to
the laboratories which were surveyed within Section B of Building 2.
The floor scan included one ares of Room 141 where concreto had been
scabbled by the licensee to remove surface contamination. All- gama
scans were made one to two inches above the floor surfaces with ~
Eberline PRM 7 survey meter Serial Numbers 247 and $10, which had been
calibrated on 7/21/87 and 7/23/87 respectively.

Selected locations within the various laboratories were also surveyed
using Eberline E-520 portable survey meters, Serial Numbers 2120 and-

1586, which were calibrated on 10/8/87 and 11/11/87( respectively. TheEberline E-520 instruments, equipped with Model llP 260 pancake GM
,

detectors, were used to define beta gama contniination levels.
Twenty-five wipe samples were also collected H analyzed for alpha andbeta-gama radioactivity (Table 1). The wipe samples were counted in the
NRC Region V Tennelec Model LB5100 Low Background System.

'

Confinnatory decontamination surveys were also conducted in two areas
within the Laboratory Section C service corridor.
pit -about four feet in depth and had scabbled concrete nearby to removeThe licensee had dug a
soil and surface contamination from the service area behind LabnratoryRoom 331. A similar size pit was also observed in the service areabehind Laboratory Room

359/361 where the licensee had removed acontaminated floor drain, concrete and soil.

Three soil samples were collected by the inspectors frnm the two servirecorridor areas. These samples were anal
Environmental Sciences Laboratnry (RE5L)yzed at the-Radiological andof the U.S. Department of
Energy, Idaho Operations Office (see Tables 2 thru 4).1 The Region V
office received the results of the soil sample analysis on February 41988.

O
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Radiation level and contamination surveys indicated the presence of
radioactive contamination in four laboratories.

'

less than 15 cm' on the inside of a bench drawer had a beta-gamaIn Room 113, an area of
contamination level of approximately 33,000 dpm.
lead brick left in the same room had beta-gamma contamination ofAlso, a small spot on aapproximately 80,000 dpm.
was measured from the wipes of both drawar and lead brick. Low level removable beta-gama contamination
drawer and lead brick were removed by the licensee for disposalBoth the

.

Beta-gama radiation levels of up to 6600 dpm were measured from a wall
square feet in Room 128.section and adjoining floor covering an area of approximately one to two
floor (tilesandconcrete The wall section and portions of the adjacent

the wall and floor areas s)howed the removal of all radioactivewere removed by the licensee. A resurvey of
contamination.

A small spot of beta-gamma contamination measuring up to 11.600 dpm wasalso measured on a shelf in a cabinet beneath the fume hood 'n Room 143.
The shelf was removed by the licensee for disposal
beta-gamma contamination of 128 dpm was also measur. Removable

the limit for release to an unrestricted area under NRC gu Nelinesinside the same fume hoodt however the contamination level is well below
ed on the countertop

.

The counter top of one bench cabinet on the mezzanine level of Room641/643

dpm over an area of less than 100 cmt.had fixed beta gamma contamination measuring approximately100,000

floor tile behind the cabinet. levels covering about 15 cmt were measured on a small diameter pipe andMuch lower contamination
the floor tile and portions of the wood bench top were removed by theThe pipe section was decontaminated, andlicensee for disposal.
contamination had been removed.A resurvey of the above areas showed that the

Analyses of the soil samples collected from the two service corridor
areas indicated that uranium-235 contamination was not detectable.5. Conclusions

The portions of the Science Laboratory Building which were included in
licensee and are accethe confirmatory survey had been satisfactorily decorataminated by the
with NRC guidelines. ptable for release to unrestricted use in accordance

>
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TABl.E 1

Wipe Contamination Survey

Wipe No. Description of location Results in dpm per 100 cmr-

M Beta-Gama
1 Room 113 - Inside top lef t drawer cf

bench cabinet 0 89
2 Room 113 - Lead brick 4 582
3 Room 113 - Hot sink drain 0 5

4 Room 113 - Drain pipe adjacent to fume
hood

1 3-
S

Room 113 - Inside doorknob of room door 0 4

6 Room 115 - Cabinet benchtop 0 2

7 Room 115 - Handrail in stairway 0 2
8 Room 119 - Sink facet handle 1 1

9 Room 119 - Concrete tabletop 0 2
10 Room 122 - Sink drain

1 3

11 Room 122 Countertop inside fume hood
1 6

12
Room 122 - Doorknob between rooms 119-1220 0

13 Room 128 - Wall behind refrigerator (after
decontamination) 0 1

14 . Room 128 - Floor behind refrigerator
(afterdecontamination) 66 3?

15 Room 134-Sink (groundlevel)
1 2

16 Room 134-'Fumehood(groundlevel) 0 8
17

Room 134-Sink (mezzanine) 0 1
18

Room 134 - Countertop of bench (nezzanine) 0 1
19

Room 143 - Bottom shelf inside fume hoodcabinet
1 21

20 Room 143 - Countortop inside fume hood
1 128

O

. _ . . _ .
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TABLE 1

Wipe Contamination Survey

Wipe No. Description of location Results in dpm per 100 cmr
Alpha Beta-Gama

21 Room 641 - Wall ventilation duct 0 0

22 Room 641 - Benchtop (mezzanine) before
decontamination 15 46

23 Room 641 Benchtop (mezzinine) after
decontamination 0 3

24 Room 641 - Sink 3 2

29 Room 641 - Pipe outer surface behind
bench (mezzanine) af ter decontamination 0 0

0

0
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UNITED STATES DEPARTMENT OF ENERGY
IDAHO OPERATIONS OFFICE

RADIOLOGICAL AND ENVIRONMENTAL SCIENCES LABORATORY
SAMPLE RECORD SHEET SERIAL NO. 14387A

RECElyE3NRCS ~~

o ........................ EE 1; y
o NRC MOD NO. ?????? * ,

INPLANT **
MTE NEEDED 01/11/88 IES -II 4''

'

o************************ .dONBOUTINE ,

SAMPLE DATE 12/14/87 SAMPLE SENT 12/2I/87 ANALYZED BY: J.S.MORTON, S.GIMPELSAMPLE HOUR 1200 MST SAMPLE RECEIVED 12/29/87
ORGANIZATION NRCS HARDCOPY PRINTOUT 01/20/88 07IGINAL SIGNED BY: D.B. man. TIN
COMMENTS:

NEC; COLLECTED BY D.D. SKO'; GA TECHNOLOGIES; SOIL FROM AN OPEN PIT,
SERVICE CORRIDOR TO RM 359. URANIUM BY GAMMA SCAN)

COLLECTION DATE: 12/14/87 ANALYSIS DATE: 01/06/88 DECWs TIME 23.0 DAYS *COUNT TIME 60 MIN. DETECTOR NUMBER 6 SAMPLE SIZE 2.81E+02 g
TOTAL GROSS BKGD MINOR NET ISOTOPE RESULTS +/- 15;O**COUNT COUNT COUNT COUNT COUNT

C/M C/M C/M C/M uC1/ gram
-4 -0.07 -0.07 Co 60 ( -3 +/- 4; 4 )E -8
18 0.30 0.30 CsD137 ( 9 +/- 4; 4 )E -8

281 4.68 0.12 4.56 K 40 ( 2.23 +/- 0.15;0.17 )E -5
-4 -0.07 -0.07 PaM234 ( -3 +/- 6; 6 )E -6
54 0.90 0.24 0.42 0.24 a 235 ( 3 +/- 6; 6 )E -8

4

DECAY CORRECTION OF NATURAL CHAIN DAUGHTERS PER LONGEST LIVED PARENT! **
ESTIMATED RANDOM UNCERTAINTY REPORTED IS ONE ~~ IDARD DEVIATION, 15.

SMALL NEGATIVE AND OTHER{ RESULT" LESS THAN OR EQUAL TO 25 ARE INTERP CT
BY RESL AS INCLUDING "ZERO* OR AS NOT DETECTED.2 FOR RESULTS GREATER THAN 2S BUT LESS THAN f SAL TO 35, DETECTION IS QUESTIONABLE. RESULTSGREATER THAN 3S INDICATE DETECTION. O IS THt. JSTIMATED OVERALL UNCERTAINTY.

._
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Tcble 3.

UNITED STATES DEPARTMENT OF ENERGY
IDAHO OPERATIONS OFFICE

RADIOLOGICAL AND ENVIRONMENTAL SCIENCES LABORATORY
SAMPLE RECORD SHEET SERIAL NO. 14387B

NRCS
.......................... -

NRC MOD NO. ?????? **

* INPLANT * DATE NEEDED 01/11/88**************************
NONROUTINE

SAMPLE DATE 12/14/87 SAMPLE SENT 12/21/87 ANALYZED BY: J.S.MORTON, S.GIMPELSAMPLE HOUR 1200 MST SAMPLE RECEIVED 12/29/87ORGANIZATION NRCS HARDCOPY PRINTOUT 01/20/88 ORIGINAL SIGNED BY: D.D. MARTIN
COMMENTS:

NRC; COLLECTED BY D.D. SKOV; GA TECHNOLOGIES; SOIL FROM AN OPEN PIT,SERVICE CORRIDOR TO RK 331; (URANIUM BY GAPUTA SCAN)

COLLECTION DATE: 12/14/87 ANALYSIS DATE: 01/06/88 DECAY TIME 25.0 DAYS *COUNT TIME 60 MIN. DETECTOR NUMBER 6 SAMPLE SIZE 2.92E+02 g
TOTAI, GROSS BKGD MINOR NET ISOTOPE RESULTS +/- IS;O**COUNT COUNT COUNT COUNT COUNT

C/M C/M C/M C/M uCi/ gram
3 0.05 0.05 Co 60 ( 2 +/- 4; 4 ) E -8
0 0.09 0.00 CsD137 ( 0 +/- 3; 3 )E -8

294 4.90 0.12 4.78 K 40 ( 2.27 +/- 0.15;0.17 )E -5
1 0.02 0.02 PaM234 ( 1 +/- 4; 4 )E -6

25 0.42 0.24 0.30 -0.12 U 235 ( -2 +/- 6; 6 )E -8

DECAY CORRECTION OF NATURAL CHAIN DAUGHTERS PER LONGEST LIVED PARENT
*

ESTIMATED RANDOM UNCERTAINTY REPORTED IS ONE STANDARD DEVIATION, IS.
SMALL NEGATIVE AND OTHER

**

RESULTS LESS THAN OR EQUAL TO 25 ARE INTERPREfED BY RESL AS INCLUDING "ZERO' OR AS NOT DETECTEDFOR
RESULTS GREATER THAN 25 BUT LESS THAN OR EQUAL TO 35, DETECTION IS QUESTIONABLE. .

GREATER THAN 3S INDICATE DETECTION. RESULTS
O IS THE ESTIMATED OVERALL UNCERTAINTY.

e G #
.
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UNITED STATES d., d TMENT OF ENERGY
IDAHO OPERATIONS OFFICE

RADIOLOGICAL AND ENVIRONMENTAL SCIENCES LABORATORY
*

SAMPLE RECORD SHEET SERIAL NO. 14387C
NRCS

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

NRC MOD NO. ??????* *

* INPLANT *
DATE NEEDED 01/11/88...................*******
NONROUTINE

SAMPLE DATE 12/14/87 SAMPLE SENT 12/21/87 ANALYZED BY: J.S.MORTON, S.GIMPELSAMPLE HOUR 1200 MST SAMPLE RECEIVED 12/29/87ORGANIZATION NRCS HARDCOPY PSINTOUT 01/20/88 ORIGINAL SIGNED BY: D.B. MARTIN
COMMENTS:
NRC; COLLECTED BY D.D. SKOV; GA TECHNOLOGIES; SOIL FROM DIRT PILE,
SERVICE CORRIDOR TO RM 331; (URANIUM BY GAMMA SCAN)

COLLECTION DATE: 12/14/87 ANALYSIS DATE: 01/07/88 DECAY TIME 24.9 DAYS *COUNT TIME 60 MIN. DETECTOR NUMBER 6 SAMPLE SIZE 2.90E+02 g
TOTAL GROSS BKGD MINOR NET ISOTOPE RESULTS +/- IS;O**COUNT COUNT COUNT COUNT COUNT

C/M C/M C/M C/M UCi/graa
0 0.00 0.00 Co 60 ( 0 +/- 5; 5 J E -8

-9 -0.15 -0.15 CsD137 ( -4 +/- 4; 4 )E -8
271 4.52 0.12 4.40 K 40 ( 2.09 +/- 0.14;0.16 )E -5
-1 -0.02 -0.02 PaM234 ( 0 +/- 6; 6 J E -6
57 0.95 0.24 0.23 0.48 U 235 ( 6 +/- 5; 5 )E -8

DECAY CORRECTION OF NATURAL CHAIN DAUGHTERS PER LONGEST LIVED PARENT
*

ESTIMATED RANDOM UNCERTAINTY REPORTED IS ONE STANDARD DEVIATION, IS.
SMALL NEGATIVE AND OTHER

**

RESULTS LESS THAN OR EQUAL TO 2S ARE INTERPRETED BY RESL AS INCLUDING "ZERO" OR AS NOT DETECTEDFOR RESULTS GREATER THAN 25 BUT LESS THAN OR EQUAL TO 35, DETECTION IS QUESTIONABLE. .

GREATER THAN 35 INDICATE DETECTION. O IS THE ESTIMATED OVERALL UNCERTAINTY.
RESULTS

.

|
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. CecLet ta. 70-734
l

i Ger.erc1 Atomics
F. O. Box 85608
Sen Diege, Ctlifornia SE138!

[ Atter. tier : Mr. R. N. Rademacher, Vice President. |
Human Resources

Gentlernen:

{ SUCJECT: liRC liiSPECTION

This letter concerns the cor.firmatory surveys of certain General Atomics
facilities conducted by Cak_ Ridge Associate Universities (0RAU) under fiRC

; centract on March 14-23, 1989. These were areas where activities authorized
ty hRC license No SNM-696 had previously taken place.

End a cur revier cf CPtt's Fint1 Repert ORAL' 89/F-98, cated July 10E9, the
treas surveyed cppear to rneet the criterit of Annex C, "Guicelines for
C(contminatici of Facilities enc Equipment Prior to Release for Unrestricted
De or Terraination of Licenses for By-product, Source or Special Nuclear
flateriti", dated July 1981', as required by License Condition No. 25. The
enclosed ORAU report is being identified as NRC Inspection Report No. '

70-734/89-01.

| Accitior41 ccrresponder.ce regcrding the release of these areas can be expectet
I from the'tikC's Fuel Cycle Safety Branch, Division of Industrial and Medical

Nuclear Safety NMSS.

In accordance with 10 CFR 2.790 of the Comission's regulations, a copy of
this letter and the enclosure will be placed in the NRC's Public Document
Room.

Should you have any questions concerning this inspection, we will > glad to
discuss them with you.

Sincerely.
.

,

Gregory P. Yuhas Chief
Emergency Preparedness and

Radiological Protection Branch
1

g Enclosure:|

0RAU 89/F-98 Finti Report
(NRC Report No. 70-734/89-02)
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MEMORANDUM FOR: Leland C. Rouse, Chief
Fuel Cycle Safety Branch
Division of Industrial and

"

Medical Nuclear Safety, NMSS '

FROM: Gregory P. Yuhas, Chief
Emergency Preparedness and

Radiological Pr otect*3n Branch
!

SUBJECT: RELEASE OF GENr' ,,2MICS FACILITIES FOR UNWESTRICTED
USE, DOCKET ' , LICENSE SNM-696

By letters dated December 21, l' and January '30, 1989, and facsimile datedFebruary 28, 1989, to the Regis 71 Office,GeneralAtomics(GA) requested
that certain facilities previousif used under their SNM-696 license be 'l

released for unrestricted use.
final radiation and contamination surveys for these areas.The letters and facsimile also contained GA's

These documentshave been previously provided to your office.

Under NRC's contract Oak Ridge Associate Universities (ORAU) performed
confirmatory surveys of these facilities during March 14-23 1989. The
results of these surveys are documented in an ORAU Final Report ORAU
89/F-89,-dated July 1989, which was also sent to your office. Region V sent
copies of the ORAU report to the licensee by letter dated August 18, 1989.
The ORAU report has been designated (NRC) Inspection Report No.70-734/89-02.

Based on the licensee's surveys and the results of the confirmatory surveys
conducted by ORAU, we recommend that these facilities be released forunrestricted use,i

if you need any further information please contact Ray Fish, Chief. EmergencyPreparedness Section, FTS 463-3761.

O G Phas. ChiefGregory P.
Emergency Preparedness and

R~adiological Protection Branch
cc: Docket File

J. Martin
B. Faulkenberry
M. Smith
G. Cook
G. 81dinger, NMSS
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Docket No. 70-734

General Atomics
P. O. Box 85608 'San Diego, California 92138,

Attention: Mr. R. N. Rademacher, Vice President,
Human Resources

Gentlemen:

Subject: NRC Inspection

This letter concerns the confirmatory surveys of certain General Atomics

facilities conducted by Oak Rid 9-12, 1989,ge Associate Universities (0RAU) under NRCcontract on October and subsequent follow-up of certain surveys
conducted by the State of California, Department of Health Services
Radiological Health Branch on October 25, 1989. These were areas where

| activities authorized by NRC license No. SNM-696 had previously taken place.

Based on our review of ORAU's Final Report, ORAV 90/A-102, dated January
1990, the areas surveyed appear to meet the criteria of Annex C, " Guidelines
for Decontamination of Facilities and Equipment Prior to Release for
Unrestricted Use or Termination of Licenses for By product, Source or Special
Nuclear Material", dated July 1982, as required by License Condition No. 25.
The encibsed ORAU report is also being identified as NRC Inspection Report No.
70-734/90-01.

Additional correspondence regarding the releases of these areas can be
expected from the NRC's Fuel Cycle Safety Branch, Division of Industrial and
Medical Nuclear Safety, NMSS.

In accordance with 10 CFR 2.790 of the Commission's regulations, a copy of
this letter and the enclosure will be placed in the NRC's Public Document
Room,

Should you have any questions concerning this inspection, we will be glad toi

| discuss them with you,

Sincerely,
,

ON ln6 S'oj*
G. P. has, Chief

.. Emergency Preparedness and
ono evne y 9oo g _ Radiological Protection Branch

R
C ADOCK 07000734*
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MEMORANDUM FOR: Glen L. Sjoblom Acting Chief
Fuel Cycle Safety Branch
Division of Industrial and

Medical Nuclear Safety, NMSS

FROM: Gregory P. Yuhas. Chief
Emergency Preparedness and

Radiological Protection Branch

SUBJECT: RELEASE OF GENERAL ATOMICS FACILITIES FOR UNRESTRICTED.
USE, DOCKET 70-754, LICENSE SNM-696

By letters dated August 31 and September 13, 1989, General Atomics (GA)
requested that certain facilities previously used under their SNM-696 License
te released for unrestricted use. The letters also contained GA's final
radiation and contamination surveys for the respective areas requested for
release. These documents have been previously provided to your office.

UnderNRC'scontract,OakRidgeAssociateUniversities(0RAU) performed
confirmatory surveys of these facilities during October 9-12, 1989. The
results of these surveys, and those performed by the State of California are
documented in ORAU's Final Report, ORAU, 90/A-102, dated January 1990, which
also have been sent to your office. Region V sent copies of the ORAU report
to the licensee by letter dated February 16, 1990. The ORAU report has been
documented as NRC Inspection Report No. 70-734/90-01.

Based on the licensee's surveys an the results of the confirmatory surveys
conducted by ORAU, we recommend that these facilities be released for
unrestricted use.

If you need any further information please contact C. A. Hooker, Fuel
Facilities Inspector, FTS 453-3784.

0. 9 A
Gregory P. Y has, Chief .

Emergency Preparedness and
Radiological Protection Branch

cc: Docket File
J. Martin
B. Faulkenberry,

M. Smith
G. Cook
G. Bidinger, NMSS
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Enclosure:
ORAU 90/A-102 Final Report ( NRC Inspection Report No. 70-734/90-01)

cc w/ enclosure:
Dr. K. E. Asmussen, Manager,
Licensing Safety and Noclear Compliance
John H. Hlckman, Senior Health Physicist
Environmental Radiation Management

NOTE: A copy of the ORAU report is in Attachment "0RAU Reports"
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