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CONFIRMATORY SURVEY
OF THE
BOELTER REACTOR FACILITY
UNIVERSITY OF CALIFORNIA AT
LOS ANGELES, CALIFORNIA

INTRODUCTION AND SITE HISTORY

The Boelter Reactor Facility i< ywned by the University of California at Los Angeles (UCLA).
The facility contained % 100 kW Argonaut type research reactor which was operated between
October 1960 an¢. June 1984 under U.S. Nuclear Regulatory Commission (NRC) License R-71
[Docket 50-142,, for research and training purposes. The reactor fuel utilized during operation
was 93% enriched uranium. There are no records of any major incidents involving releases of
radioactive material during the operating history of the reactor. The university has completed
the dismantiement of the reactor and remediation of the facility and plans to release the site for
unrestricted use.

Nuclear Energy Services (NES), contracted by UCLA, carried out the decommissioning
activities in two phases. The decommissioning plan for Phase I, approved by NRC in July 1986,
included the removal of the reactor core-moderator, graphite thermal column, shield tank,
peripheral equipment, fuel boxes, control blade system components, protruding parts of pipes
and structures, and most of the concrete shield blocks. The decommissioning plan for Phase II,
approved by NRC in July 1989, included the demolition of the reactor monolith, removal of the
remaining shield blocks, removal of all process equipment, and decontamination of all remaining
facilities. The licensee’s laboratory analysis of the concrete from the interior monolith wall and
one of the removable blocks had indicated that the primary contaminants were Co-60 and

Eu-152—products of neutron activation due to reactor operations.

A final radiological survey of the facility was performed by the licensee and the results were
provided to the NRC in December 1992.' The U.S. Nuclear Regulatory Commission, Region
V Office, has requested that the Environmental Survey and Site Assessment Program (ESSAP)
of Oak Ridge Institute for Science and Education (ORISE) perform an independent confirmatory
survey of this facility.
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SITE DESCRIPTION

The facility is located on the UCL A campus in Los Angeles, California on the ground floor of
Boelter Hall (Figures 1 and 2). The building is a two story structure. The exterior walls of the
reactor facility are load bearing and are of 12-inch thick, reinforced concrete. The interior walls
separating the reactor high bay from remainder of the building are also load bearing and are of
reinforced 18-inch thick concrete. All other interior walls are nonbearing, 8-inch, cement block
walls.

In the reactor high bay area, a significant portion of the floor area has been pitted due to
removal of the reactor monolith. A subfloor excavation, approximately 1.5 meters deep, is
located in the northeast corner of the pitted area. North of where the reactor was located, there
1s a process pit with an extension under the floor to the west which contained two retention
tanks. There are also 30 galvanized steel-lined fuel storage pits buried in the concrete
(Figure 3).

The storage room (1003), counting room (1005) and a sloped ramp area with a combined floor
space of approximately 100 m* are located on the first floor adjacent to the reactor high bay area
(Figure 3). On the second floor, the control room (2001) and the adjacent locker room (cr the
change room) are also included in the decommissioning activities. The control room is less than
50 m® and contains a tiled floor. The change room has primarily ceramic surfaces. The second
floor also includes a balcony walkway and a section of expanded metal catwalk encircling the
reactor high bay area (Figure 4).

No other rooms in the facility and no areas outside Boelter Hall were within the scope of the

decommissioning activities.
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OBJECTIVES
The objectives of the confirmatory process are to provide independent document reviews and
radiological data, for use by the NRC in evaluating the adequacy and accuracy of the
licensee’s radiological status report, relative to established guidelines
DOCUMENT REVIEW
As part of the confirmatory activities, ESSAP reviewed the licensee’s radiological survey data
Analytical procedures and methods utilized by the licensee were reviewed for adequacy and
v r . o
appropriateness. The data were reviewed for accuracy, completeness, and compliance with

PROCEDURES

On March 10 and 11, 1993, ORISE performed a confirmatory radiological survey of the Boelter

Reactor Facility at the University of California at Los Angeles. The survey was conducted in

accordance with a survey plan which was submitted to and approved by the NRC Region V

report summarizes the procedures and
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with audible indicators. Three drains in the reactor room, the access.vle surfaces of

uct. and the steel-lined fuel sworage pits were also scanned.

SURFACE ACTIVITY MEASUREMENTS

Direct measurements to determine total alpha and total beta surface activity were performed on
56 randomly selected grid blocks on the floor and lower walls in each room and on the balcony
Measurements were p2rformed at the center and at four points equidistant from the center and
gnd block comers. Eight single-point measurements were performed on upper wall surfaces.
smear sample for determining removable activity was obtained front each grid block at the
location corresponding to the maximum total activity and from each single-point measurement
location. Smear samples for determining H-3 and C-14 activity were collected from the center

1

point of 18 of the randomly selected grid blocks. Measurement and sampling locations for total

—

and removable activity are illustrated in Figures S through 11

EXPOSURE RATE MEASUREMENT
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Background exposure rate measurements were performex

construction as the Boelter facility but without a history of

ate measurements were performed at 1 m (3.3 ft) above the interior building surfac

locations using a pressunzed ionization chamber (PIC). Measurement locations are shown in
Figures 5 through 11

MISCELLANEOU. SAMPLING

Two samples were collected in the reactor monolith pitted area; a soil sample was collected from
the subfloor excavated area, and a concrete sample was collected from hole #2, one of the three
existing holes in the concrete pedestal. Another concrete sample was collected from the same
general area, at a location where elevated gamma activity was detected by surface scan: Figure

5). In addition, at the request of the NRC, the licensee provided ESSAP with five samples for




confirmatory analysis, three soil samples from undemeath the concrete pedestal, and two

- ] - - Np— P—— o nla -~
samples from the concrete cap in hole #2

SAMPLE ANALYSIS AND DATA INTERPRETATION

Samples and survey data were retumed to the ESSAP Oak Ridge laboratory for analyses and
interpretation. Smears were analyzed for gross alpha and gross beta or H-3/C-14 activity
Direct measurement and smear data were converted to units of disintegrations per minute per
100 cm® (dpm/100 cm®), and exposure rate measurements were reported in microroentegens per
hour (uR/h). Soil and concrete samples were analyzed by gamma spectrometry. Spectra were
reviewed for U-235, U-238, Co-60, and Eu-152 and any other identifiable photopeaks. Soil and
concrete samples results were reported in units of picocuries per gram (pCi/g). Additional
information concermning major instrumentation, sampling equipment, and analytical procedures
1s provided in Appendices A and B. Resuits were compared to NRC guidelines which are

provided in Appendix C

FINDINGS AND RESULTS

DOCUMENT REVIEW

ESSAP 1eviewed the licensee’s radiological survey data and comments were provided to the

oM I ol w] P'e nminniaAn > Ay y . 3 e N - ~f tha - il ey
NR( In ESSAP’s opinion, the document provides an adequat escription of the radiological
> 10 the NRC guidelines

&

SURFACE SCANS

Surface scans for alpha, beta, and gamma activity of the floor and lower walls identified one
location of elevated direct gamma radiation slightly in excess of ambient background levels in
the southwest corner of the reactor monolith pit. A concrete sample was taken from this

nnadina & ! S aisal
10Cation 10r laporatory anaiysis.
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Three drains, two in the processing pit and one in the southeast quadrant of the reactor room
were scanned. No locations of elevated direct radiation were noted. The fuel storage pits and
the accessible surfaces of the ventilation duct in the reactor room and the outlet on the roof were
also scanned. No locations of elevated direct radiation were roted.

SURFACE ACTIVITY LEVELS

Results of total and removable activity are summarized in Table 1. Total activity ranged frcm
< 140 to 160 dpm/100 cm’ for alpha and from <2100 to 2900 dpm/100 cm’ for beta. Grid
block averages were all less than the detection limits of the procedure which were 140 dpm/100
cm?® and 2100 dpm/100 cm’ for alpha and beta, respectively. Removable activity levels were less
than the minimum detectable activity of the procedure which were 12 dpm/100 cm’ for alpha,
17 dpm/100 cm? for beta, and 6 dpm/100 cm? for both H-3 and C-14.

EXPOSURE RATES

Exposure rate measurements from 8 locations within the Boelter Reactor Facility and 3 other
locations are summarized in Table 2. Background exposure rates ranged from 12 to 13 uR/h
and averaged 12 uR/h. Boelter Reactor Facility exposure rates ranged from 13 to 14 uR/h.

MISCELLANEOUS SAMPLES

Radionuclide concentrations for the soil and concrete samnles collected from the reactor concrete
pedestal are presented in Table 3. For the four soil samples, collected from undemeath the
concrete pedestal and in the subfloor excavation north of the concrete pedestal, the concentration
of Co-60 was < 1.0 pCi/g. The concentration of Eu-152 ranged from <0.1 to 3.8 pCi/g. The
concentration of U-235 was 0.1 pCi/g and the concentration of U-238 ranged from 0.4 to
1.4 pCi/g.

Bochier UCLA - August 24, 1993 6
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FIGURE 4: Boelter Reactor Facility, Plot Plan of Second Floor
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TABLE |
4 SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
‘g THE BOELTER REACTOR FACILITY
¥ UNIVERSITY OF CALIFORNIA AT
$ LOS ANGELES, CALIFORNIA

Range of Removable
Activity
{(dpm/100 cm?)

b ¢ Range of Total Activity
o e A (dpm/100 cm’)
Figure Grid Block/

l AK".'l"IIn e e T ———
iumbe Single Pt "

P ngte Sinﬁle Measurement Grid Block Avcragr

Measurements b - 0

ke A o WURRT : Alphsa Beta L___i'fﬂ’l__«_ﬁn"‘” Alpha Reta

————

— 4

Reactor Room

—— -

—_——0 e ———————————
i

——————

< 140-160 < 2100-2900 < 140 <2100 < |2 <17

- —

-

0%

Lower Walls and Floor ; 26/0

————— e ———— - S— SS—" T—

UF[\N' Walls S 0/3 < 140

== ARSI SO S Ay, IO, ..\ A —— = |

< 2100 N/A® N/A <12 <37

Reactor Room Process Pit
Batns

e —————— e ————————— ————————————————

Lower Walls and Floor 6 | 4/0 |

< Pl & <D & <+ < -
<140 2 Hi_)__ 3 < 140 - ] ‘li)() 14‘. | <17

Reactor Room Rmull

r S ———

Lower Walls and Floor 30 < |40 <2100 < 140 <2100 <12 | <17

e i R i e i e Rl W A V3 N (. s | S~

Reactor Room Baicony

| Reactor | e T B L

Lower Walls and Floor 5/0 < 140 <2100 < Ifi() <2100 ; « L‘- < 7|7

e — —————————————————— —————————————————— —————————————————— — ——

Upper Walls 8 0/2 < 140 <2100 N/A N/A <12 | <17




TABLE 1 (Continued)

SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
THE BOELTER REACTOR FACILITY
UNIVERSITY OF CALIFORNIA AT
LOS ANGELES, CALIFORNIA

Range of Removable
Number of Range of Total Activity Activity
Grid Block/ (dpm/100 cmw’) {dpav/100 em”)

e SO— S ———

Location Figure Singile Pt, . o
Single Measurement Grid Block Average
Number Measurements :

P e e e ——e —

T
Alpha Beta Alpha i Beta

Control Room

b ——

< 2100-2500

Lower Walls and Floor

— ——— S — —— . T—

Upper Walls

Ay <2100

('mmiing Room

— - e ———————————— - e —————— c—— ——

Lower Walls and Fioor < 2100-2700

- ——

Upper Walls ' - on 7 <2100

e ——————————

Storage Room

Lower Walls and Floor /0 <2100

c— S— — — — - R —

—

Upper Walls / <2100

*Not applicable, grid biock measurements were not performed on upper (> 2 m) surfaces




TABLE 2

EXPOSURE RATE MEASUREMENTS
THE BOELTER REACTOR FACILITY
UNIVERSITY OF CALIFORNIA AT
LOS ANGELES, CALIFORNIA

T !

i’ Exposure Rate

| at 1 m above surface
(y.R,—'h)

e e e e e i et e e o A P 3 -t 0 a3 & PR e A

Location

{
| Background Locations

Boeiter Hall Entrance Hallway

Boelter Hall, 2nd Floor
Hallway

Building Adjacent to Boelter
Hall

] = 3 .
| Reactor Facility Locations

Reactor Room Grid DS, SW

Reactor Room Gnid E3, NE

4

Reactor Room Ramp Grid B4

Balcony Grid #6

~ =4 #91
Balcony Gnd #22

o~y
4

Counting Room Grnid C3

Storage Room Grid




TABLE 3

RADIONUCLIDE CONCENTRATIONS
IN MISCELLANEOUS SAMPLES
THE BOELTER REACTOR FACILITY
UNIVERSITY OF CALIFORNIA AT
LOS ANGELES, CALIFORNIA

Sample Location | Radionuclide Concentrations (pCi/g)*
] I !
Co-60 | Eu-152 U-235

hole #2 concrete pedestal

| subfloor excavation grid AS, NE

Concrete monolith pit grid F1, SW

——

Soil® | hoie #1 concrete pedestal

| hole #2 concrete pedestal

| hole #3 concrete pedestal

suwdarad® | hal Y concrete nedectal
Powdered hole #2 concrete ,)C‘Jt‘.’:l.i.

concrele

a n ! 12 g | . > - actal
Chipped” | hole #2 >te pedestal

{
|
|
|
-
i
|
{
=

Oncretes
| concrete

i

‘Uncertainties represent the 95% confidence level, based only on counting statistics

"Tha amnle were nrovide ( \ N . e ~onf at
I'hese sample were provided to ESSAP by the licensee for confirmatory analysis.
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APPENDIX A
MAJOR INSTRUMENTATION

The display of a SpecCiiiCc product 1§ not to be construed as an endorsemen

manufacturer by the authors or their employers
DIRECT RADIATION MEASUREMENT

Eberline Pulse Ratemeter
Model PRM-6
(Eberline, Santa Fe, NM)

Eberline "Rascal™ Ratemeter-Scaler
Model PRS-1

(Eberline, Santa Fe, NM)

Ludlum Floor Moni
Model ..:9 l
(Ludlum Measurem
Sweetwater, TX

= 3
- -
lum Ratemeter-Sc
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el L )
vicasurementis,

oy T
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Ludium Gas Proportional Detector
Model 43-37
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(Ludlum Measureme LS, 10K
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(..‘s Proportional Detector

Area, 100 cm’

Vw rements
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‘\«\K;" PS\
S'.\‘h 25, Cleveland,

Victoreen Nal Scintillation Detector
Model 489-55
A

J.Chh X
(Victoreen,

LABORATORY ANALYTICAL INSTRUMENTATION

High Punty Extended Range Intrinsic
Model No: ERVDS30-25195
Tennelec, Oak Ridge, TN)

Used in conjunction wL.’.
Lead Shield Model (
(Nuclear Lead, (,h-..k

Multichannel An

3100 Vax Workstation

(Cank a Meariden
Lanogcrra, Meéeriaen
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Model GMX-23195-8, 2
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Model G-16
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APPENDIX B
SURVEY AND ANALYTICAL PROCEDURES

SURVEY PROCEDURES

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. A
large surface area, gas proportional floor monitor was used to scan the floors of the surveyed
areas. Other surfaces were scanned using small area (100 cm® hand-held detectors

i P
e b1
iagentii

ication of elevated levels was based on increases in the audible signal from the recording
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detector. The effective windows for the ZnS scintillation and GM detectors were 59 ¢

8 A

15.5 cm®, respectively

Removable Activity Measurements

Removable activity levels were determined using numbered filter paper disks, 47 mm in
diameter. Moderate pressure was applied to the smear and approximately 100 cn?® cf the surface
was wiped. Smears were placed labeled envelopes with the location and other pertinent

. - : -> 4
iniormaton recorged

Two smear samples for removable contamination (one smear for gross alpha/beta and one smear
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for H-3/C-14 analyses) were obtained from each measurement location.

Exposure Rate Measurements

A ns s inamiants of & . : o - 3 el . a2
vicdsurementis of gamma I periorn gy g a pressunzed onization chamber

Soil Sampling
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Approximately | 1 SOL Al 0 mpig 1114 Lolectied sampies

placed in & bag, led, and | d in accordance with ESSAP survey proce

Cencrete Sampling
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The concrete sample was taken by chipping




ANALYTICAL PROCEDURES

Removable Activity

Gross Alpha/Beta

Smears were counted on a low background gas proportional system for gross alpha and gross

beta activity

Liquid Scintillation

Smears were counted in a liquid scintillation counter for low-energy beta activity to determine

H-3 and C-14 activity

Miscellaneous Samples

Gamma Spectrometry

Solid Samples

Samples of solid material (soil and construction material) were dried, mixed, crushed, and/or
homogenized as necessary, and a portion sealed in 0.5-liter Marinelli beaker or other
appropriate container. The quantity placed in the beaker was chosen to reproduce the calibrated
counting geometry. Net material weights were determined and the samples counted using
intnnsic germanium detectors coupled to a 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:

1.173 MeV
0.344 MeV
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Spectra were also reviewed 1  other identifiable photopeaks

UNCERTAINTIES AND DETECTION LIMITS

The uncertainties associated with the analytical Jata presented in the tables of this ~eport
represent the 95% confidence level for that data. These uncertainties were .alculated based on
both the gross sample count levels and the associated background count levels. Additicnal
uncertainties, associaied with sampling and measurement procedures, have not been propagated

into the data presented in this report.

Detection limits, referred to as minimum detectable activity (MDA), were based on 2.71 plus

4.66 imes the standard deviation of the background count. When the activity was determined

to be less than the MDA of the measurement procedure, the result was reported as less than

MDA. Because of variations in background levels, measurement efficiencies, and contributions
1

from other radionuclide in samples, the detection limits differ from sample to sample and

Analytical and field survey activities were conducted in accordance with procedures from the
following document
"
. Survey Procedures Manual, Revision 7 (May 1992)
. Laboratory Procedures Manual, Revision 7 (April 1992
. Quality Assurance Manual, Revision 5§ (May 1992)

'S
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The procedures contained in these manuals were developed to meet the requirements of DOE

Order 5700.6C and ASME NQA-1 for Quality Assurance and contain measures to assess

processes during their performance.

~

Calibration of all field and laboratory instrumentation was based on standards/sourc

es, traceable

to NIST, when such standards/sources were available. In cases where they were not available,

standards of an industry recognized organization was used. Calibration of pressurized ionization

iambers was performed by the manufacturer

Y11al r vl 11eE snnkiida
Quality control proceqgures inciude

o LCaily instrument background and check-source measurements to confirm tha

equipment operaton 1S within acc L‘,"";.t:f‘ statistical fluctuations.

. Participatiou in EPA and EML laboratory Quality Assurance Programs.

\ avd firat W all 3 1d11a] frrmine . >
' Ig and certification of all individuals performing procedures
. PO P
. Penodic internal and external audits

e
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APPENDIX C

REGULATORY GUIDE 1.86, TERMINATION OF OPERATING
LICENSES FOR NUCLEAR REACTORS

GUIDELINES FOR RESIDUAL CONCENTRATIONS OF
THORIUM AND URANIUM WASTES IN SOIL
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U.S. ATOMIC ENERGY COMMISSION

REGULATORY GUIDE

DIRECTORATE OF REGULATORY STANDAR

June 1974

REGULATORY GUIDE 1.86

TERMINATION OF OPERATING LICENSES
FOR NUCLEAR REACTORS

A. INTRODUCTION

Section 50.51, "Duration of license, renewal,” of 10
CFR Part 50, Lu;cnsmg of Production and Utilization
Facilities,” requires that each license to operate a
production ard utilization facility be issued for a
specified duration. Upon expiration of the specified
period, the license may be either renewed or termunasted
by the Commussion. Section 50.82, "Applications for
termunation of licenses, " specifies the requirements that
must be satisfied to terminate an operating license,
including the requirement that the dismantlement of the
facility and disposal of the component parts not be
winucal to the common defense and security or to the
Liealth and safety of the public. This guide describes
methods and procedures considered acceptable by the
Regulatory staff for the termunation of operating
licenses for nuclear reactors. The advisory Commuttee
on Reactor Safeguards has been consulted concerning
this gwde and has concurred in the regulatory position

B. DISCUSSION

When s

reactor opera!

ensee decides o termunate his nuclear
“.g license, he may, as a first step in the
that lus operating license be umended
to restrict 'ms., to possess but not operate the facility
The advantage to the licensee of converting to such a

process, request

possession-only license is reduced surveillance

requirements in that periodic surveillance of equipment

important to the safety of reactor operation 1s no longer

required. Once thus possession-only license is issued

pernutted. Other

from the reactor and placing it in storage

reactor operalion 18 nol activities

(either onsite

r offsite) may be continued

A licensee having & possession-only license must
retain, with the Part 50 license, authorization for
special nuclear matenal (10 CFR Part, 70, "Special
Nuclear Material®), byproduct material (10 CFR Part
30, "Rules of General Applicability to Licensing of
Byproduct Material"), and source material (10 CFR
Part 40, "Licensing of Source Matenal®), uatil the
fuel, radioactive components, and sources are removed
from the facility. Appropniate admunistrative controls
and facility requirements wre imposed by the Part 50
hicense and the technical specifications to assure that
proper surveillance is performed and that the resctor
maeintained in a condition and not

facility 1s safe

ted

A possession-only license permits various options
and procedures for decommussioning, such as
mothballing, entombment, or dismantling The
requirements imposed depend on the option selected.
Section 50.82 provides that the licensee may
dismantle and dispose of the component parts of &
nuclear reactor in accordance with existing regulations
For research reactors and critical this has
usually meant the disassembly of & reactor and its
shupment organization for further use. The site from
which & reactor has been removed must be
and inspected by the
Commussion t0 determune whether unrestricted access
be approved In the power
reactors, dismantiing has usually been accomplished by

facilities,

decontamuinated, as necessary,

can case of nuclear
offsite, making the reactor inoperable

components

shupping fuel

and disposing of some of the radioactive

Radioactive components may be either shipped

ff-site for burial at an authorized bunal ground or
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secured on the site Those radioactive materials
remaimung on the site must be isolated from the public
by physical barners or other means to prevent public
access to hazardous levels of radiation. Surveillance is
necessary to assure the long term mntegrity of the
barners. The amount of surveillance required depends
upon (1) the poteatial hazard to the health and safety of
the public from radicactive matenal remaining on the
site and (2) the integnity of the physical barners.
Before areas may be released for unrestricted use, they
must have been decontamunated or the radioactivity
must have decayed to less than prescribed limuts
(Table 1)

The hazard associated with the returned facility is
evaluated by considerning the amount and type of
remaining contamunation, the degree of confinement of
the remainung radioactive materials, the physical
securnity provided by the confinement, the susceptibility
to release of radiation as a result of natural phenom:na,
and the duration of required surveillance

C. REGULATORY POSITION

APPLICATION FOR A LICENSE TO POSSESS
BUT NOT OPERATE (POSSESSION-ONLY
LICENSE)

A request to amend an operating license to &
possession-only license should be made to the Director
of Licensing, U.S. Atomuc Energy Commission,
Washington, D.C. 20545. The request should include
the following information

a. A description of the current status of the facility
b. A description of measures that will be taken to
prevent criticality or reactivity changes and tc

mummuze releases of radioactivity from the facility

¢c. Any

specifications that refiect the possession-only facility

proposed changes to the technical

status and the necessarv disassembly/retirement

be performed

d. A sefety analysis of both the activities
accomplished and the proposed changes
technical ‘;":..I'x\al.i-'h\

e. An mnventory of activated materuls

location 1o the facility

ALTERNATIVES FOR REACTOR
RETIREMENT

Four alternatives for retirement of nuclear reactor
facilities are considered acceptable by the

Regulatory staff. These are

Section electronically reproduced from photocopy

a. Mothballing. Mothballing of a nuclear reactor
facility consists of putting the facility in a state of
protective storage. In general, the facility may be
left intact except that all fuel assemblies and the
radioactuve fluids and waste should be removed
from the site Adequate radiation monitoring,
environmenta! surveillance, and appropriate security
procedures should be established under a
possession-only license to ensure that the health and
safety of the public is not endangered.

b. In-Place Entombment. In-place entombmc. .
consists of sealing all the remsining highly
radioactive or contaminated components (e.g., the
pressure vessel and reactor intemals) within a
structure integral with the biological shield after
having all fuel assemblies, radioactive fluids and
wastes, and certain selected components shipped
offsite. The structure should provide integrity over
the period of time in which significant quantities
greater than Table 1 levels) of radioactivity remain
with the material iz the entombment Aa
appropriate and continuing surveillance program
should be established under a possession-only
acense.

¢. Removal of Radioactive. Components and
Dismantling. All fuel assemblies, radioactive fluids
and waste, and other materials having activities
above accepted unrestricted activity levels (Table 1)
should be removed from the site. The facility
owner may then have unrestricted use of the site
with no requirement for a license. If the facility
owner s0 desires, the remainder of the reactor
facility may be dismantled and all vestiges removed
and disposed of

d. Conversion to a New Nuclear System or a
Fossil Fuel System. Thus alternative, which applies

only to nuclear power plants, utilizes the existing

turbine system with 2 new steam supply system
The oniginal nuclear steam supply system should be
from the electric generating system and
f in accordance with one of the previous

irement alternatives

SURVEILLANCE AND SECURITY FOR THE
RETIREMENT ALTERNATIVES WHOSE
FINAL STATYJS REQUIRES A
POSSESSION-ONLY LICENSE

A facility which has been licensed under a
possession-only license may contain a significant
amount of radiocactivity in the form of activated and
structural matenals
Surveirllance and commensurate security should be

contamunated hardware and

provided to assure that the public health and safety are

not endangered




a. Physical secunity to prevent inadvertent exposure
of personnel should be provided by multiple locked
barmers. The presence of these barners should make
it extremely difficult for an unauthorized person to gain
access 1o awreas where radialion or contamunation levels
exceed those specified in Regulatory Position C.4. To
prevent inadvertent exposure, radiation areas above
5 mR/hr, such as near the activated primary system of
& power plant, should be appropriately marked and
should not be accessible except by cutting of welded
closures or the disassembly and removal of substantial
structures and/or shielding material. Means such as &
remote-readout intrusion alarm system should be
provided to indicate to designated personnel when a
physical barner 1s penetrated. Security personnel that
provide access control to the facility may be used
nstead of the physical barners and the intrusion alarm
systems

b. The physical barners to unauthonzed entrance
into the facility, e.g., fences, buildings, weided doors
and access opemngs, should be wnspected at least
quarterly to assure that these barriers have not
detenorated and that locks and locking apparatus are

intact

¢. A facility radistion survey should be performed
at least quarterly to venfy that no radioactive material
15 escaping or being transportad through the
contaunment barmers n the facility. Sampling should
be done along the most probable path by which
radioactive material such as that stored in the inner
containment regions could be transported to the outer
regions of the facility and ultimately to the environs

d. An environmental radiation survey should be
performed at least semuannually to verify that no
sign:ficant amounts of radiation have been released to
the environment from: the facility., Samples such as
soul, vegetation, and water should be taken at locations
for which statistical data has been established during
reactor operations

should be designat

ng authonzed acces

Admin:strative procedures should be established

for the notfication and reporting of abnormal
currences such as (1) the entrance of an unauthonzed
person or persons into the facility and (2) a significant
change in the radiation or contamination levels in the

facility or the oftsite environment

g. The foliowing reports should be made
(1) An annual report to the
U.S Atomuc

Washungton, [

Director of

Licensing Energy Commission,

20545, descnibing the results of the

electronicelly reproduced from photocopy

environmental and facility radiation surveys, the status
of the facility, and an evaluation of the performance of
security and surveillance measures

abnormal occurrence

(<) An report 0 Lhe

Regulatory Operations Regional Office by telepbone
within 24 bours of discovery of an abnormal
The abnormal occurrence will also be
reported 1o the annual report described in the preceding

occurrence
item.

h. Records or logs relative to the following items
should be kept and retained until the license is
termunated, after which they must be stored with other
plant records:

(1) Environmental surveys,
Facility radiation surveys
inspections of the physical barners, and

Abnormal occurrences

DECONTAMINATION FOR RELEASE FOR
UNRESTRICTED USE

If it is desired to terminate » license and to
elimunate any further surveillance requirements, the
facility should be sufficiently decontaminated to prevent
nsk to the public health and safety After the
decontamunation 1s satisfactonly accomplished and the
site inspected by the Commussion, the Commission may
authonze the license to be termunated and the facility
abandoned or released for unrestricted use. The
licensee should perform the decontamunation using the
following guidelines

licensee should make a reasonable »ffort «

sntarminat n
conamnation

Should be
of structures by paint, plating
I$ known that
a4 survey and
documented) a elow the limits specified in Table
in addition, & reasonable effort should be made (and
documented) to further mimimize contamination prior to
any such cover
The radioactivity of the intenor surfaces of
or ductwork should be determuned

1

by meking measurements at all traps and other

pipes, drawn ines

appropniate access pownts, provided contamination st
these locations 1s likely to be representative of
Zcontamunation on the interior of the pipes, drain lines,
or ductwork. Surfaces of premuses, equipment, os
scrap which are likely to be contaminated but are of




such size, construction, or location as to make the
surface naccessible for purposes of measurement
should be assumed to be contamunated in excess of the
permussible radiation limuts

d. Upon request, the Commussion may authonze a
licensee to relinquish possession or control of premuises
equipment, or scrap having surfeces contamunated in
excess of the limuts specified. Thus may include, but is
not lLimuted to, special circamstances such as the
transfer of premuses to another licensed organization
that will continue to work with radioactive materials
Requests for such authorization should provide:

(1) Detailed, specific wmformation describing the

prenuses, equipment scrap, and

itamunants and the nature, extent, and degree of
ual surface contarunation

radioactive

detailed bealth and safety analysis indicating
that the residus! amounts of matenals on surface areas
together with other considerations such as the
prospective use of the premuses, equipment, or scrap,
are unlikely to result in an unreasonsble rnisk to the
health and safety of the public
e. Pnor to release of the premuses for unrestnicted
use, the licensee should make a comprebensive
radiation survey establishing that contamunation is
withun the limuts specified in Table 1. A survey report
should be filed with the Director of Licensing, U.S
Atomuc Energy Commussion, Washington, D.C. 20545
with 2 copy to the Director of the Regulatory
Operations regional Cffice having junsdiction. The
report should be filed at least 30 days prior to the
planned date of sbandonment. The survey reporn

should
: fu 8 .
identify the premuses

w thatl reasonavie vilort has been made

onlamunation (O as o S practicabie

REACTOR RETIREMENT PROCEDURES

As indicated in Regulatory Positi
t

alternatives are acceptabie 14 reactor

retirement. If munor disassembly or "mothballing’

siectrorucally reproduced fr¢

planned, thus couid be done by the existing operating
and maintenunce procedures under the license in effect
Any planned actions involving an unreviewed safety
question or a change in the technical specifications
should be reviewed and approved wn accordance with

the requuremezgs of 10 CFR § 50.59

If major structural changes to radioactive
comyjonents of the facility are planned, such as removal
of the pressure vessel or major components of the
primary system, & dismantlement plan including the
wformation required by § 50.82 should be submutted to
the Comnussion. A dismantlement plan should be
submitted for all the alternatives of Regulatory Position
C.2 except mothballing. However, minor disassembly
activities may still be performed in the absence of such
& plan, provided they are permitted by existing
operating and mamntenance procedures. A
dismantlement plan should include the following:

a. A descniption of the ultimate status of the facility

b. A descrniption of the dismantling activities and
¥ 3

the precautions to be taken

¢ A safety analysis of the dismantling activities

1
£

including any effiuents which may be released

d. A safety analysis of the facility in its ulumate

status

Upon satisfactory review and approval of the
dismantling plan, « dismantling order is issued by the
Comumussion in accordance with § 50.82 When
dismantling 1s completed and the Commission has been
notified vy ietier the

appropniate  Regulatory

Operations Regional Office inspects the facility and
.
my

verifies pletion 1 accordance with the

4 ~ TV nlar | 3
dismantiement plas i\t res)

€
-AL o

exceed the values in Table 1, the Commission may

JURL radiation levels do not
termunate the license only license under
have been conducted

the Stute
LIC OLliL




TABLE 1

ACCEPTABLE SURFACE CONTAMINATION LEVELS

Average™ Maximum®** Removable**

U-nat, U-235

associated decay 000 dpm «

Transuramcs, Ra-226, R
Th-230. Th-228

] in 1{ i 3 ) coms “
100 dpm/100 cm 300 :

20 dpm

1,000 dpm/100 cm’ 3,000 dpm/100 cm’ 200 dpm
Beta-gamma emitters (nuchides with
decay modes other than alpha emussion or
spontaneous fission) except Sr-90 and

\ i

thers noted above 5,000 dpm 8+v/100

‘Where surface contamunation by both alpha- and beta-gamma-emutting nuclides exists ablished for alpha- and
bela- gamma-emutting auclides should apply independently

'As used in thus table, dpm (disintegrations per minute) means the rate of emission by radioactive material as determuned by
correcting the counts per minute observed by an appropnate detector for background, efficiency, and geometric factors
associated with the instrumentation

‘Measurements of average contamunant should not be averaged over more than 1 square meter. For
area, the average should be denved for each such object
‘The maximum contamunation level applies to an area of not more than 100 cm

objects of less surface

*The smount of removable radicactive material per 100 cm® of surf

irface area should be determuned by wiping that area with
filter or soft absorbent paper, applying moderate pressure, and assessing the amount of radioactive material on the wipe
with an appropnate instrument of known efficiency. When removable contamination on objects of less surface area is
determuned, the per. ent levels shouid be reduced proport

d pr wonally and the entire rtace should be wiped




Guidelines for Residual Concentrations of Thorium
and Uranium Wastes in Soil

On October 23, 1981, the Nuclear Regulatory Commission published in the Federal register a notice

of Branch Technical Position on "Disposal or Onsite Storage of Thorium and Uranium Wastes from Past
Operations.” This document established guidelines for concentrations of uranium and thorium in soil,
that will imit maximum radiation received by the public under various conditions of future land usage

These concentrations are as follows:

Maximum Concentrations (pCi/g)

. for various options
Material I

Natural Thorium (Th-232 + Th-228)
with daughters present and in

oy i1
(SIVAVI RPN RTREL)
:

INatural Uranium (U-238

hters present and in

Jranium
)
1.000

-
R, P
vranium

r to bone from




