
September 30, 1994.. -. Molycorp, Inc .
ATTN: Robert B. Brown

Plant Manager
350 North Sherman Street
York, Pennsylvania 17403
SUBJECT: REVIEW OF MOLYCORP'S REVISED SURFACE CONTAMINATION SURVEY

AND RELEASE PROCEDURE
Dear Mr. Brown:
This is in response to your recent request that the U.S. Nuclear Regulatory
Commission staff review Molycorp, Inc. (Molycorp's) revised Surface
Contamination Survey and Release Procedure for potentially contaminated
equipment at your York, Pennsylvania facility.
Based on our review, Molycorp has addressed NRC's June 17, 1994, comments on
an earlier version of this procedure. Therefore, the NRC staff approves the
enclosed revised procedure with the following modification. In the section of
the procedure entitled "Determination of Minimum Detectable Activity (MDA)",
please clarify that the MDA for stationary measurements will be below
1000 dpm/l00cm2 using the MDA formula in NUREG/CR-5849, equation 5-2. The MDA
formula in the procedure applies to scan surveys only. Finally, please note
that the release limits on page 3 apply to natural thorium (thorium-232 and
thorium-228). Therefore, the average activity limit for thorium-232 (assuming
secular equilibrium) is 500 dpm/100cm2.

If you have any questions regarding this matter, please do not hesitate to
contact me on (301) 415-6635.

Sincerely,
[Original signed by]Chad Glenn, Projer.t Manager

Low-Level Waste and Decommissioning
Projects Branch

Division of Waste Management
Office of Nuclear Material Safety

and Safeguards
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Molycorp, Inc.
ATTN: Robert B. Brown

Plant Manager
350 North Sherman Street
York, Pennsylvania 17403
SUBJECT: REVIEW OF MOLYCORP'S REVISED SURFACE CONTAMINATION SURVEY

AND RELEASE PROCEDURE
Dear Mr. Brown:
This is in response to your recent request that the U.S. Nuclear Regulatory
Commission staff review Molycorp, Inc. (Molycorp's) revised Surface
Contamination Survey and Re7ease Procedure for potentially contaminated
equipment at your York, Pennsylvania facility. Based on our review, Molycorp
has addressed NRC's June 17, 1994, comments on an earlier version of this
procedure. Therefore, the NRC staff approves of the enclosed Molycorp revised
procedure.
If you have any questions regarding this matter, please do·~ot hesitate to
contact me on (301) 415-6635. /

Sincerely,
/

/Chad G~enn, Project Manager
Low-level Waste and Decommissioning

erojects Branch
Division of Waste Management

~ffice of Nuclear Material Safety
.-' and Safeguards
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Molycorp, Inc.
ATTN: Robert B. Brown

Plant Manager
350 North Sherman Street
York, Pennsylvania 17403
SUBJECT: REVIEW OF MOLYCORP'S REVISED SURFACE CONTAMINATION SURVEY

AND RELEASE PROCEDURE
Dear Mr. Brown:

/This is in response to your recent request that th~/U.S. Nuclear Regulatory
Commission staff review Molycorp, Inc. (Molycorp:,s') revised Surface
Contamination Survey and Re7ease Procedure for ~~tentially contaminated
equipment at your York, Pennsylvania facility./' Based on our review, Molycorp
has addressed NRC's June 17,1994, comments on an earlier ver sion of this
procedure. Therefore, the NRC staff appr~s of Molycorp's revised procedure
(Enclosed), /

f

If you have any questions regarding t~'s matter, please do not hesitate to
contact me on (301) 415-6635.

/,. Sincerely,
/

I.I

/ Chad Glenn, Project Manager
Low-Level Waste and Decommissioning

Projects Branch
Division of Waste Management
Office of Nuclear Materials Safety

and Safeguards/
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MOLYCORP,INC.
SURFACE CONTAM!NATION SURVEY and

RELEASE PROCEDURE

This procedure provides guidance to perform radiological surveys of potentially contaminated
equipment. The objective of the procedure is the detection of surface contamination and the
determination of ,::e eligibility of equipment for unrestricted release based on the contamination
survey. The types of monitoring outlined in the procedure include qualitative and quantitative
measurements for contamination. Qualitative surveys are used to detect the existence of
contamination, while quantitative surveys determine specific levels of contamination and the
eligibility of items for unrestricted release

Contamination of equipment occurs from the refining of lanthanide products which contained low
levels of source material ( thorium, uranium, and associated decay products) Surface
contamination exists in residues, dust, and scale which may be contained in or on containers,
piping, process equipment, etc. Each piece of potentially contaminated equipment will be
surveyed prior to its release from the site for unrestricted use. Items which are identified through
the survey as contaminated will be decontaminated. resurveyed, and released if clean or held for
restricted release or disposal.

Instrumentation and Measurements Units - Portable alpha survey instruments capable of
measuring counts per minute, such as the Eberline PRS-I with an APB 100 probe, shall be used
to conduct surveys for surface contamination. Calibration of the instrument shall occur on a
regular frequency and be documented on the survey data log Operational checks will be made
and documented prior to the survey initiation.

Limits of contamination specified in Regulatory Guide 1.86, which is attached to this procedure,
are expressed in terms of alpha activity (dpm/I 00cm2

). Since the instrument readings are in
counts per minute (cpm) conversions shall be recorded on the data log The following equations
shall be used to convert cpm to dpm/I 00cm2

.

dpm/ I00cm2 = ( elm - 81m) x 100
E A

(Surface Activity)

dpm/I Oocm' = (c - B )
t x E

(Removable Activity)

where c
clm
t

8
81m
E
A

Total integrated counts recorded (counts)
Total countrate (cpm)
Time period (minutes)
Background count
Background countrate
Instrument efficiency
Active surface area of the detector in ern'
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Release Limit~ - The objective of the survey program is to determine contamination levels and to
assess individual pieces of equipment's eligibility for unrestricted release Regulatory limits for
release of equipment are included in the Regulatory Guide attached to this procedure. The
radionuclide associated with contamination at this site is thorium 232, therefore the regulatory
limits for thorium 232, listed below, shall be used as the release criteria for survey purposes at this
site

Average Activity Limit'
Maximum Activity Limitb

Removable Activity Limit

1000 dprn/l Oucrn'
3000 dpm/IOucm'

200 dpm/JOucrn'

Qualitative and Quantitative Surveys - Both types of surveys will be used to detect and measure
contamination existing on equipment designated for release from the site Qualitative surveys
may be used to give a general indication of contamination Quantitative surveys will be conducted
on all potentially contaminated items to demonstrate compliance with release limits
Documentation of the quantitative surveys will be retained for each item surveyed All
non-contaminated equipment and materials shall be documented as such prior to release from the
site

• Measurements of average contamination shall not be averaged over more
than on square meter. For objects of less surface are, the average shall be
derived for each object

h The maximum contamination level applies to an area of not more than
lOucrn'.
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Surface Contamination Survey Procedure

Equipment Required:
Copy of the survey procedure
Data Log Form
Survey Instrument, calibrated and checked
Wipe pads

Procedure
1. On the log, record the following information date of survey, survey operator,
survey instrument data ie calibration date, efficiency, check source reading, etc

2 During the survey, document on the log the following information item
description and identification number, measured total alpha activity (average and
maximum), measured removable activity if wipe test are required, and fixed
activity if calculated

3. Measure the background alpha activity 01 the instrument Typically this is 0 -
10 cpm Investigate any discrepancy from typical background. Decontamination
of the detector or repair of the instrument may be required

4 The initial step of the survey is to measure (if practical) for total contamination
All surfaces of the item must be surveyed This includes interior as well as exterior
surfaces Interior surfaces of pipinz, pumps, etc may be determined by taking
measurements at access points, provided contamination at these locations is likely
to be representative of any interior contamination Slowly sweep the item with the
detector probe as close as possible to the surface and record the maximum and
average activity on the data log The maximum contamination reading applies to
an area of not more than I OOcm). The average contamination reading applies to
areas of not more than I ml Larger objects will have an average reading for each
square meter, while objects smaller than one square meter will have the average
reading derived from each object. Convert the measured activity to dpm/ I OOcm:
This is the total contamination measurement. If the limits for removable, average
and maximum contamination are not exceeded the equipment may be released
from the site as is. If the removable limit is exceeded, but the average and
maximum limits are met, the item will be swipe tested and the quantity of
removable determined prior to release from the site If the removable limit and
either the average or maximum limit is exceeded, the item will be held for
decontamination and resurvey

5 Removable contamination surveys must be conducted on equipment which
exceeds the limit for removable contamination. Using a wipe pad, swipe and area
approximately lOx l Ocrn. Count the activity of the wipe pad for one minute
(longer count times may be used for greater accuracy) with the survey instrument
Record the counting result s and convert to dprnl I OOcm1 Determine whether the
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. limit for removable activity is exceeded. Calculate the quantity of fixed
contamination by subtracting the removable quantity from the total contamination
Compare all the survey results with the release limits. If all pass, the item may be
released from the site. If any fail, the item should be held for decontaminatior.

6. Record all information on the data log and retain all survey information

7. Items which are of a size which prevents surveyor have surfaces which are
inaccessible for survey and are potentially contaminated shall be considered to be
contaminated above the release requirements and will be held for restricted release
or appropriate disposal.
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U.'. ATOMIC ENEAGY COMMI.IION
June 1974

REGULATORY GUIDE
DIRECTOIltATE OF REQULATORY STANDARDS

REGULA") ORY GUIDE 1.86

TERMINATION OF OPERATING LICENSES
FOR NUCLEAR REACTORS

A. INTRODUCTION

Section 50.5 I , "Dura tion 0 f licenee , renewal." of 10
CFR PHt 50, "Licensing of Production arid Utilization
Facilities," requires that each license to oper ate a
production and utilization facility be issued for a
specified duration. Upon expiratJon of the spe cifie
period, the license may be either renewed or terminated
by the Comrniuion. Se c tlon 50.82, "Applications for
termination of licens-v," specifics the requir ernent ' th"t
must be uti.sfled to terminate 1Il ope raurig llcense ,
includIng the requirement that the disrruntle ment of the
facillry and disposal of the component puts not be
inimical to the common defense and security or to the
health and ufety of the public. This guide describes
methods and procedures considered acceptable by the
Regulatory luff for the termination of operating
licenses for nuclear reactors. The Advisory Cornmlrte e
on Reactor SafegulIdJ h.u been comulte d concerning
this guide and Iu.a concurred in the regulatory position.

B. DISCUSSION

When a licensee decides to terminate his nuclear
reactor operating llcense , he may, I.J I lint step in the
pro cess , request that his operating license be amended to
restrict turn to possess but not operate the facility, The
adnntage to the licensee of converting to ruch a
;:-O~~1Slcn~nly license Is reduced II.!!'Y'!iUwCi!require.
menU In that periodic IUJ'Yeilil1lce of equipment irn-
portant to the safety of reactor operation !.s no longer
required. Once this possession-only license is issued,
reactor operatlcn iJ not permitted. Other activities
related to cessation of operation! such as unloading fuel
from the reactor and placing It in storage (either onsite
of offute ) may be continued,

A licensee having a possession-only license must
retain, with the Part 50 , .. cnse , authorization for special
nuclear material (10 CFR Part 70, "Special Nuclear
Mater111"), byproduct material (10 CFR?m 3D. "Rules
of General Applicability to Licensing of Byproduct
Material"). and source material (10 CFR Pan 40.
"Licensing of Source Material"). until the Iuel , rad io-
active components, and sources are removed from the
[acility. Appropriate administrative controls and fa~t1lty
requiremcnu are i"'po~d by the Pan 50 lice nse 1I1d the
technical specifications to assure that proper surveillance
is performed and that the reactor facility is mWl{;ltIled
in a safe condition and not operated.

A possession-only license permits various options and
procedures for decornmiuioning, such l.S mothballing,
entombment, or dismantling. The require rnents unposed
depend on the option selected.

Section 50.82 provides that the licensee may dis-
mantle and dispose of the component parts of. nuclear
reactor in accordance with existing regulauons. For
research reactors J.I1d critical facilities. this has usually
meant the disassembly of I reactor and it s shiprne n:
offsite , sometimes to another appro pn ately lrcens ed
orpniution for further U~. The site from which a
reactor h.u been removed must be decontarnin ate d. H

necessary, and inspected by the Commission to deter·.
mine whether unrestricted access C1I1 be approved. In
the ~se of n •..;;.aClI power reactors, disrnanthng has
usually been sccornpluhed by shipping fue] otf su e.
makinK the reactor Inoperable, and dis poung of some of
the radioactive components.

Radioactive components may be either stuppe d off
site for burial at an authorized burial ground or secur ed
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Ind/or shJdding material, Mearu such LS ~ remote-
readout intnnicn alarm system should be provided to
Indicate to destgnated personnel when a physical barrier
Ls penetrated. Security personnel that provide access
control to the facility may be used lrutesd of the
physical buriers and the intrusion alum systerru.

b. The physical burien to unvuthorize d entrance
into the facility, e.g., fences, buildings. welded doers.
and access openings, should be inspected H le a st
quarterly to assure that these bar rie rs have not de terior-
ated and that locks 111d lading apparatus are intact.

c. A facility radiation survey should be performed ~t
least quart erly to verify that no radioactive rrure nal is
escaping or being transported through the con tainrne nt
barriers in the facility. Sampling should be done along
the most probable path by which radioactive rru t e rial
such as that stored in the inner containment regions
could be transported to the outer regions of the facility
arid ulnrnate iy to the environs.

d. An envir onrrx n tal radiation survey should be
performed a t least semiannually to verify tha t no
ngnficant amounts of radiation have been released to the
environment from the facility. Samples such u soil,
vege tarlon, and water should be taken at locations for
which s ta rist ical d a ta has been established during reactor
oper auons.

e. A site representative should be designated to be
responsible for controlling authorized access into and
movement within the facility.

f. Administrative procedures should be esrabluhed
for the notifica tion and reporting of abnormal oc.cu r-
rences such as (I) the entrance of 111 unauthorized
penon OT persons into the facility and (2) a significant
chmgc in the radiation or contamination levels In the
facility or the offsite environment.

g. The following re ports should be made:

(I) An annual report to the Director of Licensing.
U.s. Atomic Energy Commission, Wuhing1on. D.C.
20545. describing the results of the environmental and
Iacihty radiation surveys. the Slatw of the facility, and
an evaluation of the performance of security 111d
surveillance measures.

(2) An abnormal occurrence report to the Regula-
tory Ope rauons Regional Offic> by telephone within 24
hours of discovery of 111 abnormal occur ren ce . The
abnormal occurrence wtll also be reported in the annual
rep"rt described in the preceding item.

h. Records or logs relative to the foUowing Items
should be kept and retained until the license IS te rrru-
mted. rfter wNW they may be stored with other punt
records:

(I) Environmental surveys,

(2) Facility radiation surveys.

(3) Irupections of the physical barne n. and

(4) AbnormLi occurrences.

-4. DECONTAMINATION FOR RELEASE FOR U?'\
RESTRICTED USE

If it is desired to terminate a license and to e umina re
111y further surveillance requirements, the ficdll) sh oulc
be sufficiently decontaminated to prevent risk to Ir.~
public health and safety. After the ~eco""irrw,.Liv;-: .s
satisfactorily accomplished 111d the site ms pe ct e d OV
the Commission, the Commission nuy autho nze th~
license to be terminated and the [acil ity abandoned or
released for unrestncted use , The licensee should pe r-
form the decontamination usmg the following guide
lines:

a. The licensee should make a reasonable effort 10

eliminate residual contunination.

b. No covering should be applied to radioactive
surfaces of equipment or structures by paint. plating or
other covering material until It LS Known Ihat r or.u rruna
tion levels (determined by a survey and documented) e re
below the limits specified in Table I. In addition. a
reasonable effort should be made (and dccu rne nt ed ' 11\

further minimize contamination prior to any suer.
covering.

c. The radioactivity of the int enor surfaces of pipes.
drain lines. or ductwork should be determined by
making m.:asuremenU It all traps 111d other appropriate
access poinu, provided contamination at these locauoru
is likely to be representative of contarnirut ion on the
interior of the pipes, drain lines. or ductwork. Surfaces
of pre miles, equipment. or scrap which arc likely to be
contaminated but Ire of such size. const ruc uon. or
location as to +ake the surfa,:e inaccessible for purposes
of measurement should be assumed to be cont arrunar ed
in excess of the per missable radiat ion lirrut s. ..:-

d. Upon request. the Commission rru y autho nz e J

licensee to relinquish possession or control of premises.
equipment, or scrap having surfaces cont arrunate d in
excess of the limits specified. This rruy Include. bu: :,
not limited to. special circurrut ances such as the transfer
of premises to another l icen sed orgamz aucn that will
continue to work with radioactive rna te rul s. Reque st s
for such authorization should provide:

(I) Detailed. specific informauon de sc nb in]; the
pre mises , equipment. scrap. and radioacuve con t11111'
nlI1U and the nature. extent. ~nd degree of tOldu,ll
surface contamination.

I RcS-)
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(2) A derailed health and safety analysis indio
caring that the residual arnountrof rnat erials on surface
areas, together with other consideratioru such IS the
prospective UlC of the premises, equipment, Of scrap, Ire
unlikely to result in an unreasonable risk to the health
and sa Ietv of the public.

e. Pnor to rele ase of the premises for unrestricted
use , the licensee should make 1comprehensive radiation
survey en abtuhing that cont amlnation is within the
lrrnu s specified in Table I. A survey report s.hould be
filed with the Director of Licensing, U.S. Atomic Energy
Cornrnisrion , Wnhington, D.C. 20545, with 1 copy to
the Director of the Regulatory Operations Regional
Office tuving jurisdiction. Tne report should be fued H

least 30 ~ys prior to the planned date of abandonment.
The survey report should:

(I) lde nufy the pr ernise s ;

(2) Show t ha t r e asonab le effort has been nude to
reduce residua] contarruna uon to H low as pr acncable
levels.

(3) Describe the scolX of the rurvey and the
general procedures followed: and

(4) State the finding of the survey in units
specifie d In Table I.

After review of the report, the Commission may
inspect the facilities to confirm the survey prior to
granurig approval for abandonment.

5. REACTOR RETIREMENT PROCEDURES

Al indicated In Regulatory Position C.2, several
altc matlves Ire acceptable for reactor facility retirement.
If minor dlu.sumbly or "mothballing" i.a planned, thI.J
could be done by the e:tilthg opent1!\i and rnalnte-
n ance procedures under the license In effect. AIry
planned actions involving an unreviewed ufety question

r

or a change in the technical specific auoru should be
reviewed and approved in accordance with the requir e
menu of 10 CFR §50.S9.

(
\

If major structural change s to radioactive components
of the facility are planned, such as removal of the
pressure vessel or major componenu of the primary
system, a disrruntlernent plan including the inf'or rruuon
required by §50.82 should be submitted to the Commis-
sion. 'A disrnantlerne nt plan should be submitted for all
the alternatives of Regulatory Position C.2 except
mothballing. However, minor <lli.us.embly activiue s may
rtill be performed in the absence of ruch a plan,
provided they are permitted by existing o pera nng and
mainte nance procedures. A disrmntlernent plan should
include the following:

a .. \ description of the ultimate s ta tus of the facility
)

b. IA description of the dismantling activities and the
pre can tions to be t ake n.

I

c. A safe ry analysis of the dismantling ac uvit ies
including 411ye fflue nts which may be·rcle.a~d.

d. A safery lMlysis of the f&cility in iu ultimate
status.

Upon satisfactory review and approval of the du-
man tl.ing p Ian, a disrra n tl.ing a rd e r is i.s:Ju ed b y th e
Cornrnission in accordance with §50..82. When dis-
mantling is completed and the Co mrnasion has been
notified by letter, the appropriare Regulatory Opera-
tioru Regional Office inspects the Iaciliry and verifies
completion in accordance Yt'ith the dismantleroe nt plan.
If residual radiation levels do DOt exceed the values in
Table I, the Commission may terminate the license. If
these levels are exceeded, the licensee r et ains the
poss euJ on -onl y llcen se Wl de r which the d.iImUJ ~

activitJes have been conducted O!, U I!l alterrutive. may
make application to the State (If an Agreement State)
for I byj.roduct mateom license.

(
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TABLE 1

ACCEPT ABLE SURFACE CaNT AMINA nON LEVELS

NUCLlDP AVERAGEb c MAXIMUMb d R.EMOVABUb e

U·rut, U235, U·238, and 5,000 d pm all 00 cm2 15,000 dpm a/ I 00 cm2 1,000 dpm a/l 00 cm
assoctat ed decay products

Transuranics. R..a-226, R..a-228, lOOdpm/IOOcm2 300 dpm/l00 cm2 20 d~IlOO cm2
Th-230, Th·228 , Pa·231,
Ac·227,1-125.1-129

Th-rut, Th-232, Sc-90, lOOOdpm/lOOcm2 3000dpm/l00 cm2 200 dpm/ I 00 cm2
IU·223, R..a-224, U-232,
1-126,1-131,1-133

Beta-gamma emitters (nuclides 5000 dpm h/IOO =2 15,000 dpm h/IOO cm2 1000 dpm fr..,/ I00 c
Wlth decay modes other than alpha
ernission or spontaneous fission)
exec pt Sr-90 and ot hen noted above.

2

"Whao •••nlce conwnizuoon by bolll alphA- u-.d ~~ttilll DUc.bd•• uJ..ru, tho limiu erubUobed (or UpO..t- U>d
tx~mjttin& nucUdoa lhouLd 'pply ~dentJy.

bAJ Iaed La lbJa ubk, dpm (d.J.dnt9Vldoru pc rm avte) IN-IJlJ the ntl of emJ..ajollby ra.dJo.cth1 matnW u detllmrlned by comx:~
t1Ie counts per rninutll obl«red by VI IP'J"OvrUlII de t1IClXlr (or btdvound. .mdnlcy, and flKllDetric fLC10n ~ted Wllll t!:e
Innrvmerns tlcn,

~eL.lurrnlenLJ of ,.ence cont&min&nt UlouJd DOl bt I~ OTIr more thAn 1 .quue mew. For objec n of 10•• NIha: u-u.. l!l.
,.ence lhouJd be dennd for udl ~ch object.

~ nu.timum coDuminadon levelapplle, to an L1'&of 001 !nO"' t1ILD100 an2.

~e amount of remonblo radlo.cti ••••m,terW per 100 cm1 of NJi'a.oe &n&lbaWd bt dolllnnined by wipilll th.al a.ru ""1lI dry fuLtr or
soft sbsorbent paper, 'pplytna moderate preaure, ll1d ,DeUin. tho unOWlt of radlo.c:ttre materiaJ OQ the w+pc ,.;~ on Ipproprul<
irutrurnent of known emcietJcy. When removable COllt.&.ll\iNUOU OQ objocu o( Ie •• aufacc uu is de termieed, !.be pernr-ent ••...•..•b
lh0uJd be reduood Proporn on&lly lII<1th. entire auf I c:c IbouJd bt wtpod.
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