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Exposure Rates

Background exposure rate measurements are summarized in Table 2 and ranged from 10 to
11 uR/h. Exposure rates in the Reactor Yard ranged from 11 to 12 uR/h and are summarized
in Table 3.

Radionuclide C bty b 208

Background radionuclide concentrations in soils are summarized in Table 2. Concentration
ranges were as follows: Co-60, less than 0.2 pCi/g; Cs-137, 0.1 10 0.7 pCi/g; Eu-152, less than
0.3 pCi/g; Eu-154, less than 0.5 pCi/é; U-235, 0.1 pCi/g; U-23%, 0.4 o 1.1 pCi/g.
Radionuclide concentrations in reactor yard soils are summarized in Table 4 and were: Co-60,
less than 0.1 to 0.1 pCi/g; Cs-137, less than 0.1 to 0.3 pCi/g; Eu-152, less than 0.3 pCi/g;
Eu-154, less than 0.5 pCi/g; U-235, 0.1 t0 0.2 pCi/g; U-238, 0.5 to 2.0 pCi/g.

Surface Activity Levels

Surface activity levels on the exhaust stack pad were less than 73 dpm/100 cm’® for alpha and
less than 1500 dpm/100 cm’ for beta (Table 1). Removable activity was less than 12 and less

than 17 for gross alpha and gross beta, respectively.
COMPARISON OF RESULTS WITH GUIPELINES

The NRC’s Regulatory Guide 1.86 establishes the guidelines for acceptable surface
contamination levels used by the NRC to determine whether a licensed facility may be released
to unrestricted use. These guidelines are provided in Appendix C. The licensee -identified
beta-gamma emitters, specifically Co-60, Cs-137, Eu-152, and Eu-154, as contaminants. The

applicable guidelines that were used for data comparison for these contaminants are as follows:
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TABLE 1

. SUMMARY OF SURFACE ACTIVITY LEVELS
H ARMY MATERIALS TESTING LABORATORY
WATERTOWN ARSENAL
s WATERTOWN, MASSACHUSETTS
3
b
E Number of Meaturement Range of Total Activity (dpm/100 cnv’) Range of Removable
. Location® Locations Single Measurements Grid Block Average | Activity (dpm/100 cm’)
Single-pt. | Grid Blocks Alpha Beta Alpha Beta Alpha Beta
Operation Deck
Poor NA 38 <83 < 1400 <83 < 1400 <12 <17
Lower Walls NA 12 <83 < 1400 <83 < 1400 <2 <17
o I Airlock Floors 2 NA <83 < 1400 NA NA <12 <17
o Airlock Walls 2 NA <83 < 1400 NA NA <12 <17
Equip. Hatch. Fl. 1 NA <83 < 1400 NA NA <12 <17
Equip. Hatch LW i NA <83 < 1400 NA NA <12 <17
Basement Deck
Floor NA 45 <83 < 1400 - 1500 <83 < 1400 <12 <17
rLowcr Walls NA 25 80 < 1500 <73 < 1560 <12 <17
Wall Penetrations 6 NA <73 < 1500 NA NA <12 <17
Gamma Well 4 NA NA < 1400 NA NA <i2 <17
Reactor Yard
Exhaust Stack Pad 5 NA <73 < 1500 NA NA <12 <17

"Refer to Figures 7 through 12
*NA: Not applicable



TABLE 2

=
. BACKGROUND EXPOSURE RATES AND RADIONUCLIDE CONCENTRATIONS IN SOIL
i ARMY MATERIALS TESTING LABORATORY
! WATERTOWN ARSENAL
WATERTOWN, MASSACHUSETTS
-4
: -
ii’ o Exposure Rate Radionuclide Concentration (pCi/g)
ation”
g (#R/h) at 1 m Co-60 Cs-137 Eu-152 | Fu-154 U-235 U-238
E Arlington St. Park 11 <0.1 0.140.1* <0.3 <0.5 0.140.1 0.641.1
IE. Jr. High at Boyleston St. 10 0.140.1 0.240.1 <0.2 <0.3 0.140.1 0.6+1.1
California St. 11 <0.1 0.440.1 <0.2 <0.3 0.140.1 1.240.8
Sacred Heart School 10 <0.1 0.740.2 <0.2 <0.5 0.140.1 04+1.3
+ Il Cleveland Circle 10 <0.1 0.140.1 <0.2 <0.4 0.1+0.1 1.1+1.4
o
INanatury Road Park 10 <0.2 0.440.1 <0.3 <0.4 0.1+0.1 1.1409

*Refer to Figure 13

*Uncertainties represent the 95% confidence level, based only on counting statistics.
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TABLE 3

EXPOSURE RATES
ARMY MATERIAL TESTING LABORATORY

WATERTOWN ARSENAL
WATERTOWN, MASSACHUSETTS

Location*

Exposure Rate at 1 m (gR/h)

Reactor Yard #1

11

Reactor Yard #2

11

Reactor Yard #3

1]

Reactor Yard #4

]‘W

-

‘Refer to Figure 12
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TABLE 4

RADIONUCLIDE CONCENTRATIONS IN SO1
\RMY MATERIALS TESTING LABORATORY
WATERTOWN ARSENAI
WATERTOWN, MASSACHUSETTS




l REFERENCES
:. Scientific Ecology Group, Inc., "Army Materials Technology Laboratory, Research Reactor
. Decommissioning, Final Survey Report, Revision 1* May 1993.
2 ORISE, letter from T. J. Vitkus to T. Dragoun, U.S. Nuclear Regulatory Commission,
“Proposed Survey Plan for the Army Materials Technology Laboratory, Research Reactor,”
' April 20, 1993.
3. ORISE, letter from T. J. Vitkus to T. Dragoun, U.S. Nuclear Regulatory Commission,
' "Document Review of the Army Materials Technolcgy Laboratory, Research Reactor
Decommissioning Final Survey Report," April 16, 1993,
4. U.S. Nuclear Regulatory Commission, "Guidance and Discussion of Requirement for an
' Application to Terminate a Non-Power Reactor Facility Operating License," Rev. 1, September
1954,
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APPENDIX A
MAJOR INSTRUMENTATION

The display of a specific product is not to be construed as an endorsement of the product or its
manufacturer by the authors or their employers.

DIRECT RADIATION MEASUREMENT

Instruments

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

Eberline "Rascal” Ratemeter-Scaler
Model PRS-1
(Eberline, Santa Fe, NM)

Ludlum Fioor Monitor
Model 239-1

(Ludlum Measurements, Inc.,
Sweetwater, TX)

Ludlum Ratemeter-Scaler
Model 2221

(Ludlum Measurements, Inc.,
Sweetwater, TX)

Detectors

Eberline GM Detector
Model HP-260

Effective Area, 15.5 cmv’
{Eberline, Santa Fe, NM)

Eberline ZnS Scintillation Detector
Model AC-3-7

Effective Area, 59 cm’

(Eberline, Santa Fe, NM)

Ludlum Gas Proportional Detector

Model 43-37

Effective Area, 550 cm’

Ludlum Measurements, Inc.,
weetwater, TX)

Reuter-Stokes Pressurized lonization Chamber
Model RSS-111
(Reuter-Stokes, Cleveland, OH)

Victoreen Nal Scintillation Detector
Model 489-55

3.2 cm x 3.8 cm Crystal
(Victoreen, Cleveland, OH)

U.S. Army Materials Tech Lab -June 17, 1993 A-1




LABORATORY ANALYTICAL INSTRUMENTATION

High Purity Extended Range Intrinsic Detectors
Model No- TRVDS30-25195

(Tennelec, Oak Ridge, TN)

Used in conjunction with:

Lead Shield Model G-11

(Nuclear Lead, Oak Ridge, TN) and
Multichannel Analyzer

3100 Vax Workstaticn

(Canberra, Meriden, CT)

High-Purity Germanium Detector
Model GMX-23195-§, 23% Eff.
(EG&G ORTEC, Oak Ridge, TN)
Used in conjunction with:

Lead Shield Model G-16

(Gamma Products, Palos Hills, IL) and
Multichannel Analyzer

3100 Vax Works:ation

(Canberra, Meriden, CT)

Low Background Gas Proportional Counter
Model LB-5110
(Tennelec, Oak Ridge, TN)

U.S. Anmy Materisle Tech Lab -June 17, 1993 A-2
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APPENDIX B
SURVEY AND ANALYTICAL PROCEDURES

SURVEY 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 2 minimum - nominally about 1 ¢cm. A large surface area, gas
proportional floor monitor was used to scan the floors and walls of the surveyed areas. Other surfaces were
scanned using small area (15.5 cm® or 59 ¢cm®) hand-held detectors. Identification of elevated levels was
based on increases in the audible signal from the recording and/or indicating instrument. Combinations of
detectors and instruments used for the scans were:

Alpha - gas proportional detector with ratemeter-scaler
- ZnS scintillation detector with ratemeter-scaler

Beta - gas proportional detector with ratemeter-scaler
- pancake GM detector with ratemeter-scaler

Nal scintillation detector with ratemeter

L)

Gamma
Surface Activity Measurements

Measurements of total alpha and total beta activity levels were performed using ZnS scintillation and GM
detectors with ratemeters-scalers.

Count rates (cpm) integrated over 1 minute in a static position, were converted to activity levels (dpm/100
cm®) by dividing the net rate by the 4 efficiency and correcting for the active area of the detector. The
alpha activity background countrates for the ZnS scintillation detectors were 1 cpm for each detector.
Alpha efficiency factors ranged from 0.15 - 0.17 for the ZnS scintillation detectors. The beta activity
background count rates for the GM detectors averaged 49 cpm. Beta efficiency factors were 0.16 for the
GM detectors. The effective window for the Zn$ scintillation and GM detectors were 59 cm® and 15.5 em’,
respectively.

US. Army Materiaks Toch Lab -June 17, 1993 B-1



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 cm® of the surface was wiped. Smears
were placed in labeled envelopes with the location and other pertinent ir ormation recorded.

Exposure Rate Measurements

Measurements of gamma exposure rates were performed using a pressurized ionization chamber (PIC).
Soil § i

Approximately 1 kg of soil was collected at each sample location. Coilected samples were placed in a
plastic bag, sealed, and labeled in accordance with ESSAP survey procedures.

ANALYTICAL PROCEDURES

Radiological Analyses

Removable Activity

Smears were counted on a low background gas proportional system for gross alpha and gross beta activity.
Gamma Spectrometry

Soil Samples

Soil samples were dried, mixed, crushed, and/or homogenized as necessary, and a portion sealed in 0.5-liter
Marinelli beakers or other appropriate containers. The quantity placed in each beaker was chosen to
reproduce the calibrated counting geometry and ranged from 500 to 1100 g of material. Net material
weights were determined and the samples counted using intrinsic 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:

Co-60 1.173 MeV
Cs-137 0.662 MeV
Eu-152 0.344 MeV
Eu-154 0.723 MeV

U.S. Army Matoriah Tech Lab June 17, 1993 B-2



U-235 0.143 MeV (or 0.186 MeV)
U-238 0.063 MeV or 0.093 MeV from Th-234* (or 1.001 MeV from Pa-
234 m)*

*Secular equilibrium assumed.
Spectra were also reviewed for other identifiable photopeaks.

UNCERTAINTIES AND DETECTION LIMITS

The uncertainties associated with the analytical data presented in the tables of this report represent the 95%
confidence level 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 2.71 + 4.66
times the statistical deviation of the background count, the sampie concentration was reported as less than
the detection limit of the measurement procedures. Because of variations in background levels,
measurement efficiencies, and contributions from other radionuclides in samples, the detection limits differ
from sample to sample and instrument to instrument. Additional uncertainties, associated with sampling
and measurement procedures, have not been propagated into the data presented in this report.

CALIBRATION AND QUALITY ASSURANCE

Analytical and field survey activities were conducted in accordance with procedures from the following
documents of the Environmental Survey and Site Assessment Program:

- Survey Procedures Manual Revision 7 (May 1992)

- Laboratory Procedures Manual Revision 7 (April 1992)

- Quality Assurance Manual Revision 5 (May 1992)

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/sources, traceable to NIST.
Quality control procedures include:

. Daily instrument background and check-source measurements to confirm that equipment
operation is within acceptable statistical fluctuations,

. Participation in EPA and EML Quality Assurance Programs,

. Training and certification of all individuals performing procedures, and

. Periodic internal and external audits.
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June 1974

U.B. ATOMIC ENERGY COMMISSION

REGULATORY GUIDE

DIRECTORATE OF REGULATORY STANDARDS

REGULATORY GUIDE 1.86

TERMINATION OF OPERATING LICENSES
FOR NUCLEAR REACTORS

A INTRODUCTION

cn

Section 50.51,
CFR Part SO, *
Facilities,”
production and utlization facility be issued for a

‘Duration of license, renewal,™ of 10
“Licensing of Production and Udlization
requires that each license to operate a

specified duration. Upon expiration of the specified
period, the license may be either renewed or terminated
by the Commission. Section 5082, “Applications for
termination of licenszes,” specifies the requirements that
must be satisfied to terminate an operating license,
including the reguirement that the dismantiement of the
facility and disposal of the component parts not be
inirmucal 10 the common defense and secunty or 1o the
health and safery of the public. This guide describes
methods and procedures considered acceptable by the
Regulatory staff for the termination of operating
Licenses for nuciear reactors. The Advisory Committee
on Reactor Safeguards has heen consulted concerning
this guide and has concurred in the regulatory position

B. DISCUSSION

When a licenses decides to terminate his nuclear
reactor operating License, he may, as a first step in the
process, request that his operating license be amended to
restrict him to possess hut not operate the facility. The
advantage to the licensee of converting to such a
possession-only license is reduced surveillance require-
ments in that periodic surveillance of equipment im-
portant to the safety of reactor operation is no longer
required. Once this possessiononly license is issued,
reactor operation is not permitted, Other activities
related 1o cessation of operations such as unloading fuel
from the reactor and placing it in storage (either onsite
of offsite) may be continued

A licensee having a2 possessiononly license must
retain, with the Part 50 license, authorization for special
nuclear matenial (10 CFR Part 70, “Special Nuclear
Material”), byproduct material (10 CFR Part 30, “Rules
of General Applicability to bcc'u’.ng { Byproduct
Material™), and source material (10 CFR Pant 40,
“Licensing of Source Matenal™), until the fuel, radio-
active components, and sources are removed from the
facility. Appropriate sdministrative controls and faclity
requirements are imposed by the Par: S0 license and the
technical specifications to assure that proper surveillancs
s performed and that the reactor !
in 2 safe condition and not operated

/1S maintained

A possession-only license pemmits vanious options and
FuO.tCU.CS for ..ccorr'.mxssio'tg uch as mothballing,
entombment, or dismantling. The requirements imposed
depend on the option selected.

Section 50.82 prowdes that the licensee may dis-
mantie and dispose of the component parts of 2 nuclear
reactor in accordance with existing regulations. For
research reactors and critical facilities, this has usually
meant the disassembly of 2 reactor and its shipment
offsite, sometimes to another appropriately licensed
crganization for further use. The ste from which a
reactor has been removed must be decontaminated, as
necessary, and inspected by the Commission to deter-
mine whether unrestricted access can be approved. In
the case of nuclear power reactors, dismantling has
usually been accomplished by shipping fuel offsite,
making the reactor inoperable, and disposing of some of
the radicactive components,

Radicactive components may be either shipped of-
site for burial at an authorized burial ground or secured
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on the ute. Those radicactive matenals remaning on the
site must be 1solated from the public by phymical barriers
or other means to prevent public access to hazardous
leveis of radiation. Surveillance 13 necessary to assure the
long term integnty of the barriers. The amount of
surveillance required depends upon (1) the potential
hazard to the heaith and safery of the public from
radicactuve matenial remaining on the site and (2) the
integrity of the physical barners, Before areas may be
released for unrestricted use, they must have been
decontaminated or the radioactivity must have decayed
to less than prescribed limits (Table I).

The hazard associated with the retired facility is
evaluated by considering the amount and type of
rermmaining contamunation, the degree of confinement of
the remaining radioactive matenals, the physical secunity
provided by the confinement, the susceptibility to
release of radiation as a result of natural phenomena,
and the duration of required surveillance.

C. REGULATORY POSITION

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

:
A teguest to amend an oOperating license 1c 3
possession-only license should be made 1o the Direciot
- 1 4 . <
of Licensing, U.S. Atomic Ene -y
;
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b. A descnption of measures that will be taken to
prevent criticality or reactivity changes and to minimize
reieases of radicactivity from the facility,

¢. Any proposed changes to the technical specifica-
tions that reflect the possession-only facility status and
the necessary disassembly/retirement activities to be
performed.

d. A safety analysis of both the activities to be
accomplished and the proposed changes to the technical
specifications.

¢. An inventory of activated materials and their
location in the facility.

2. ALTERNATIVES FOR REACTOR RETIREMENT

Four alternatives for retirement of nuclear reactor
facilities are considered accepudie by the Repulaton
staff. These are:

i. Mothballing Mothtalling of a3 nuclear reactor
facllity consists of putting the facility in a state of
protective storage, In general, the {asiuiy may de jelt

intact except that all fuel assemblies and the radioactive

1.86-2

fluids and waste should be remove ““um ne site.
Adeguate radiation monitonng, enviro. - .l surved-
lance, and appropriate security procedises should be
established under a possession-only licenz 10 ensure that
the health and safety of the public it not endangered.

b. in-Place Eatombment. In-place entombment con.
sists of sealing all the remaining highly radioactive or
contaminated components (e.g., the pressure vesse! and
reactor internals) within 3 structure integral with the
biclogical shield after having all fuel amsemblies, radio-
active fluids and wastes, and conain selected com-
ponents shipped offsite. The structure should provide
integrity over the period of time in which significant
quantities (greater than Tabie I levels) of radiocactivity
remain with the material in the entombment. An
appropriate and continuing surveillance program should
be established under 4 possession-oniy license.

¢. Removal of Radioactive Components and Dis
mantling All fue! asemblies, radicactive fluids and
waste, and other materials having activities above ac-
cepted unsestricied activity levels (Table I) shouid be
removed {rom the site. The facility cwner may then haye
ursestricted use of the site with no requirement for 2
license. 1f the facility owner so desres, the remainder of
the reactor facility may be dismantled and all vestiges
removed and disposed of.

d. Conversion to 2 New Nuclear Sysem or 2 Fossl
Fuel System. This alternative, whuch applies only to
nuciear power plants, utilizes the existing turbine system
with a new steam supply system. The original nuclear
sieam supply system should be separated from the
electric generating system and disposed of in accordance
with one of the previous three retirement altermatives,

3. SURVEILLANCE AND SECURITY FOR THE RE-
TIREMENT ALTERNATIVES WHOSE FINAL
STATUS REQUIRES A POSSESSION-ONLY
LICENSE

A facility which has been licensed under a poses
sion-only license may contain a significant amount of
radioactivity in the form of activated and contarninated
hardware and structural materials, Surveillance and
comumensurate security should be provided to assure that
the public health and safety are not endangered.

a. Physical security 1o prevent inadvertent exposure
of personnel should be provided by multiple locked
barriers. The presence of these barriers should make it
extremely difficult for an unauthorized person to min
ccess to sreas where radizuon or contamination level
exceed those specified in Regulatory Position C4. T
prevent ingdverient exposuse, radiation areas abore
mR/hr, such as near the activated primary system of
power plani. should be appropriately marked and shoul
not e accessible except by cuting of welded closutes o1
the disassembiy and removal of substantial structures
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and/or ghuelding material. Means such as 2 remote
readout wntrugon alarm sysiem should be provided to
indicate to designated personne! when a physical barrer
s penetrated. Secunty personnel that provide access
control to the facility may be used instead of the
physical barners and the intrusion alarm sysiems.

b. The physical barriers to unauthorized entrance
nto the facility, eg., fences, builldings, welded doors,
and access openings, should be inspected at Jeast
guarterly to assure that these barners have not deterior-
ated and that locks and locking apparatus are intace,

¢. A facility radiation survey should be performed at
least quarterly to verify that no radicactive matenal is
escaping or beng transported through the containment
barmers in the facility. Sampling should be done along
the most probable path by which radicactive materia
such as that stored in the inner containmen! regions
could be transported to the outer regions of the facility
and ulrimaiely 1o the environs.

d. An environmental radiation survey shouid be
erformed at least semiann n
ignficant amounts of radiat

environment from the facility. Sampies such as soil
vegetation, and water should be taken at locations for
whuch statistical data has been established dunng reacto
operations

P b ]

ually tc ven®y that

o
= s
&
<
o
L}
o
n
]
s
o,
I
w
i
O
oF
» 0

’
i

t. A site representative should be designated 1o be
responsibie for controlling authorized access into and
movement within the facility

[. Administrative procedures should be established
for the notification and reporting of abnorma! oczur-
rences such as (1) the entrance of an unauthorized
person Or persons into the facility and (2) a significant
change in the radiation or contamination levels in the
facility or the offsxze environment.

8. The following reports shouid be made:

(1) An annual repor 1o the Director of Licensing,
US. Atomic Energy Commision, Washington, D.C.
20545, describing the results of the environmental and
facility radiation surveys, the status of the facility, and
an evalustion of the performance of security and
surveillance measures.

(2) An abnormal occurrence report to the Regula-
tory Operations Regional Office by telephone within 24
hours of discovery of an abnormal occurrence. The
wonormal occurence will also be reported in the annual
report described in the preceding item

h. Records or logs relative 10 the following ners
should be kept and retained until the license is term.
naied, aler which they may be siored with oiher piant

records

(1) Enwvironmental surveys,
(2) Facility radiation surveys,
(3) Inspections of the physical barriers, and

(4) Abnormal occurrences,

4. DECONTAMINATION FOR RELEASE FOR UN.
RESTRICTED USE

If 1t 15 desired to terminate a license and to eliminate
any further surveillance requirements, the facility should
be sufficienty decontamunated 1o prevent risk to the
public health and safery. After the decontamination is
sausfactorly accomplished and the site inspected by
the Commission, the Commission may authorize the
Lcense to be termumnated and the facliry abandoned or
released for unrestncied use, The licansee should per-
form the decontamination usng the following guide.
lines
2. Ine leensee spouid make a2 reasonable effors to

eliminate residual contamination.

Z.

© covering should be applied to madicactive
aces of equipment Or structures by paint, plating. or
other covenng matenal until it is known that contamins.
ton levels (determined by a survey and documented) are
below the limits specified in Table 1. In addition. a
reasonabie effort should be made (and documented) 1o
further muumize contamination prior to any such
covening.
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¢. The radioactivity of the interior surfaces of pipes,
druin ‘lines, or ductwork should be determined by
making measurements at all traps and other appropriate
access points, provided contaminaton at these locations
i likely t be representative of contamination on the
intenior of the pipes, drain lines, or ductwork. Surfaces
of prermuses, 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 should be asumed 1o be contaminated
in excess of the permissable radiation limits.

¢. Upon request, the Commission may authorize a
licensee 10 relinguish possession or control of premises,
equpment, or scrap having surfaces contarninated in
excess of the limits specified. This may include, but is
not Limited 1o, speciai circurnstances such as the transfer
of premuses to another licensed organization that wil
continue ic work with radicactive materials, Reguests
for such authorization should provide:

(1) Deiailed, specific wnformation describing the
premuses, equipment, scrap. and radicactive contami
Rt ARC 10T nature, exteni, and degres 0 residual
surface coniamination.,




(2) A detaded health and safety analyms indi-
cating tha: the residual amounts of materials on surface
areas, together wath co.her considerations such as the
prospective use of the premises, equipment, or scrap, are
unlikely to result tn an unreascnable risk to the health
and safery of the pubiic

¢. Prior 1o release of the premises for unrestricted
use, the licensee should make 3 comprehensive radiation
survey estabiishing that contamingtion it withun the
limits specified in Table 1. A survey repont should be
filed with the Director of Licensing, US. Atomic Energy
Commussion, Washington, D.C. 20545, with a copy to
the Dnrector of the Regulatory Operaticns Regional
Office having junsdiction. The repor should be fled at
ieast 30 davs prior to the planned date of abandonment
The survey report shouid

(1) ldentify the premises;

- o " e 3 2 Piae b )

(2) Show that reasonable effort has besn made 1o
sduce residual comtamination (e as low as praclicable
evel

the survev and the

penera o

{4 e survey n un
spesiiiec

report, the Commission may
g

confirm the survey prior
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REACTOR RETIREMENT PROCEDURES

As indicated in Regulatory Posinon C.2, several
alternatives are acceptable for reactor facility retirement.
If minor disassembly or “mothballing™ is planned, this
could be done by the existing operating and mainte-
nance 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 in accordance with the require-
ments of 10 CFR §50.59%

If major structural changes to radicactive components
of the faclity are planned, such as removal of the
pressure vesse! or major components of the primary
system, a dismantlement plan including the information
required by §50.82 should be submitted to the Commis-
sion. A dismantiement plan shouid be submitted for all
the alternatives of Regulatory Position C2 except
mothballing. However, minor disassembly activities may
ull be performed in the absence of such a plan,
provided they are permitted by existing operating and
manienance procedures. A dismantlement plan should
include the following:

2. A descripuon of the ultimate status of the facility

b. A description of the dismantling activities and the

precaunions 10 e taxen

. A szietr analysis of the gdumantling activities
- & = EatY Wi - . -
MLUCIng any ellluents WhiCh may De releases
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. A miety anayss of e faciny in ju ultimate
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Upor satisiaziony review and approval of the dis:
manling pian. 2 dmsmantiing order i issued by the
Commission. in accordance with §30.82. When dis-
mantiing 15 completed and the Commission has been
notified by letter. the appropriate Regulatory Opera-
tions Regonal Office inspects the {acility and verifies
completion in accordance with the dismantemnent plan
If residual radiation levels do not exceed the values in
Table 1, the Comumission mayv termunate the license. If
these levels are exceeded, the licensee retains the
possession-only license under which the dismantling
activities have been conducted or, as an alternative, may
make applicauon 1o the State (if an Agresment State)
for a byproduct materials license




TABLE |

ACCEPTABLE SURFACE CONTAMINATION LEVELS

NUCLIDES i AVERAGEb ¢ | MAXIMUMD ¢ | REMOVABLEb ¢

- | -
U-nat, U235, U.238, and | 5.000dpma/100cm* | 15.000 dpm a/100 cm?

1.000 dpm a/100 em?
associated decay products {

Transuranics, Ra-226, Ra-228, | 100 dpm/100 cm? ; 300 dpm/100 em?
Th-230, Th-228, Pa-231, | |

Ac-227,1-125,1-129

20 dpm/100 em=

o -
P e :
Th-nat, Th-232, 590, 100 ¢m+ 200 dpm/ 100 em#
a-223, Ra-224, U.232

223, Ra-224, U-232,

S5 E T ks 1 ras
1126, 1 AL, =139

' 3 . 1 . ' ~ 3 ” 9 | . N -
Bew-pamma emitters (nuclides S000 dpm 84/100 em< | 15,000 dpm B~/100 cm~ 1000 dpm B-y/100 cm=
with decay modes other than alpha
errussicn or spontaneous fission)
except Sr-90 and others noted sbove
tlapammaemiting nuclides exists the Lum esiablished for aipha- ang

Tinygie) means whe rate of

f7ec

Cirve maienal as determined by correcting

fMiciency, and geometns faziors associa = with the

“Measurements of average contaminant s

O ta ant g not be averaged &7 more than | square mete:. For objecis of lew surface dres the
average Whoull de denved for each such abjecs
"
%The maximum zont minaton jevel applies 10 an ares of not more than 100 om-
®The ameunt of removable radioactive matenal per face area should be determined by wisin
solt apsorben: paper, applving moderate pressure. and assessing the amount of radiocacive materal on ¢
instrument of known ef ey, When removy conaminauon on objects of iess surfave ares is &

should be reduced propo rface should be wiped




