NRC INSPECTION MANUAL NMSS

I NSPECTI ON PROCEDURE 87103

| NSPECTI ON OF MATERI AL LI CENSEES
I NVOLVED | N AN | NCI DENT OR BANKRUPTCY FI LI NG

PROGRAM APPLI CABI LI TY: MC 1301

87103-01 | NSPECTI ON OBJECTI VES

01.01 This i nspection procedure is applicabletotheinspection of
i nci dents that occur at nuclear materials facilities and for those
cases where the NRCi s concerned that materi al nay not be properly
controlled, such as when a licensee files for bankruptcy.
According to U. S. Nucl ear Regul atory Commi ssi on (NRC) | nspection
Manual Chapter 1300, "Incident Response Actions,"” NRC nmanagenent
must det erm ne t he need to di spatch one or nore regi onal i nspectors
to conduct a special inspection following occurrence of an
incident, either i mediately foll owi ng notification, or beforethe
next routine inspection. This procedure is intended for use in
such speci al i nspections. Theincidents to beinspected under this
procedure include those that are considered serious enough to
warrant a special inspection to determ ne causes and corrective
actions, but are not of such a nature as to require an |ncident
| nvestigation Team (11 T) or an Augnented I nspection Team (AIT).
Typically, the procedure wll be wused in response to
m sadm ni strations, overexposures, | osses or releases of
significant quantities of radi oactive materials, and situations
where the NRCis concerned that materi al may be abandoned, such as
incases wherethe licensee has filed for bankruptcy, but it is not

limted to these type of incidents. In instances where the
mat eri al has been abandoned, the gui dance in Policy and Gui dance
Directive PG 9-12, “Reviewing Efforts to Dispose of Licensed

Mat eri al and Requesting DOE Assistance,” and | nspection Manual
Chapter 1303, “Requesting Energency Acceptance of Radi oactive
Material by DOE,” should be foll owed.

Most of this Inspection Procedure places enphasis on regional

i nspectors and regi onal nmanagenent. Nonet hel ess, headquarters
i nspectors or staff may al so be i nvol ved i n t hese i nspecti ons due
to the nature of sone type of licensee activities, |ike uranium

recovery facilities.
01. 02 The obj ective of the procedure is to assi st headquarters or

regional i nspectors inanalyzingthe sequence of events leadingto
the incident, and the conditions that existed at the tinme these
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events occurred. This analysis shouldleadto the identification
of contributing factors and root causes, and to the formul ati on of
corrective actions to prevent recurrence. The primary enphasi s of
the i nspectionis safety, not conpliance. |ssues of conpliance are
addressed after all safety issues and program weaknesses are
identified and clearly understood. This procedure is also an

—essential step in ensuring that the NMSS/ I MNS dat abase cont ai ns
conpl ete and accurate event information.

01. 03 The steps presented in the procedure should be followed in
t he order they are presented; sone of the steps may be repeated in
al ternating fashi on as data accunul at es and hypot heses are refi ned.
Experience shows that accidents generally have nmultiple
contributing factors that are interconnected in conplex ways.
Therefore, a disciplined, organi zed, and t horough approach to t he
i nspection are essential. Organization and correlation of the
findings should start early in the inspection. Charts should be
used if the datais conplex. The initial organization of the data
wi Il necessarily be sketchy and i nconpl ete, but this early start
wi Il help direct the inspection and al so helpidentify areas where
data is lacking or is inconsistent.

87103-02 DEFI NI TI ONS

02. 01 Cause. The action or conditionthat |l edto the occurrence of
the incident. Causes are | abel ed, accordingtotheir proximtyto
the incident, as direct, contributing, or root causes.

02.02 Direct Cause. Thisisthe event or failurethat led directly
to the incident, w thout any additional intervening action or
failure. An exanpleis atechnicianinproperly neasuring adosein
a dose calibrator. A possible direct cause for the i ncorrect dose
isinmproper setting of the radi onuclide or energy sel ection dial on
the calibrator.

02. 03 Contributing Cause. This is a cause that does not
necessarily lead to anincident, but it does make the i nci dent nore
probable. In the exanple of the dose calibrator nentioned in the
Direct Cause definition, a contributing cause may have been a
radi onucl i de or energy selection dial with illegible markings at
t he various settings. This does not initself necessarily leadto
errors inneasuring doses, since atrainedand attentive technician
may know fromexperi ence where the settings are, without reference
to the markings. However, the fact that the markings are not
| egi bl e makes it much easier to make an error, and hence may be a
contributing factor, or cause, when an error does occur.

02. 04 Root Cause. This is the cause whose exi stence establishes
the conditions that allowcontributing causes t o devel op and whi ch,
in turn, increases the probability of the occurrence of an
incident. Inthe exanple of the calibrator nmentionedinthe Direct
Cause definition, a root cause may be an organi zati on with a poor
mai nt enance program The poor mai nt enance programmay be due t o an
unqual i fied maintenance manager who fails to set routine
mai nt enance schedul es, set mai ntenance priorities, or respondto
mai nt enance requests. In this case, the root cause nmay be the
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presence of the unqualified manager, which results in a poor
mai nt enance program

87103-03 | NSPECTI ON REQUI REMENT

03. 01 Conduct an inspection to: 1) deternmi ne the causes of the
i ncident and the corrective actions, taken or pl anned, to prevent
recurrence; or 2) address the accountability and control and health
and safety i ssues associatedwith alicensee filing for bankruptcy
or instances where material may have been abandoned.

87103-04 GENERAL GUI DANCE

04.01 Pre-Inspection Notifications. NRCregional mnagenent and
staff i nvolvement early intheincident assessment iscritical in
determ ni ng the scope of the proposed inspection activities and
future actions. Contact should be made with State and [ ocal
authorities, and public affair representatives to coordinate
foll ow-up actions. As soon as the decisionis made to i nspect the
incident, notify the |licensee's nmanagenent that an i nspecti on of
the incident isto be conducted. When notifyingthelicensee, nake
sure that the incident has been brought under control and that
there are no ongoing safety issues. |f there are, imediately
notify regional managenent of the situation. Request that the
| i censee preserve any physical evidence connected with the
incident, if that is possible. Request in advance that the
i censee be prepared to submt the necessary docunents at the
initial |licensee neeting.

04.02 Pre-lInspection Preparations. Prepare all materials and
docunment s t hat nay be needed during the i nspection, based on your
know edge of the nature of the incident, types of exposures, and
the availability of technical support and equi pnent at the site.

04.03 |nitial Licensee Meeting. Meet with the licensee's
managenent as soon as possi bl e upon reaching the site. Explainthe
pur pose of the i nspection, the techni ques to be used i n conducti ng
the inspection, the scope of the work, and the expected duration.

04.04 Facility Inspections. Atour of the facility or a specific
area shoul d be perfornmed at the begi nni ng of the i nspection since
it may be necessary for the NRCi nspector to observe proper control

of licensed material affected by the incident. |If possible have
| i censee representatives guide the tour, then arrange personnel
i nterviews when the tour is conpleted. Inspect equipnment, tools,

wor k areas, storage areas, and anything elsedirectly or indirectly
i nvol ved in the incident.

04.05Interviews. Interviewall personnel directly or indirectly
involvedintheincident, as well as all | evel s of managenent whose
area of responsibility is in any way connected with the persons
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involved in the incident or who have any responsibility for the
facilities or equi pnent connected with the incident.

04. 06 Docunent ati on. Obtain copies, or originalsif copies are not
avai l able, of all docunentation that nay be needed in the
i nspection. Ensure that proprietary materials are appropriately
saf eguar ded and ori gi nal material handl ed careful | y and returned at
the end of the inspection. In any case where docunentation
supports or is needed to support an inspection finding, the
i nspect or nust make a copy of the docunent and include it as an

attachnment to the inspection report. The licensee should be
advi sed of each docunment that will be included as part of the
report.

04.07 Review of the Data. Reviewthe notes of the i ntervi ews and
tours, and the rel evant docunents. Establish atine line for the

incident. If the data does not produce a coherent, internally
consistent narrative, repeat interviews, tours, and docunment
reviews until all inconsistencies and information gaps are
addr essed.

04. 08 Est abl i shing Causes. Once satisfied that all the rel evant
i nformati on has been obtained, ordered in proper tenporal and
| ogi cal sequence, and verified to be consistent, technically
correct, and coherent, identify contributing factors and root
causes. Correlate these findings with weaknessesinthelicensee's
program and formul ate i deas on what the appropriate corrective
actions to prevent recurrence should be. Conpare with the
—FT<censee' s corrective actions and eval uate t heir adequacy. |f the
—PT<censee' s corrective actions are deternm ned to be acceptable, a
—eormi t nent and schedul e for i npl enmentati on shoul d be nade by the
—+Tcensee and submitted to the cognizant NRC region.

04.09 Licensee Briefings. Meet periodically with the |icensee's
managenent and key personnel involvedintheincident. Reviewthe
sequence of events and specify the suspected causes. Provide the
i censee with opportunities tonodify or correct the data, sequence
of events, or conclusions. Obtainfurther dataif warranted by t he
di scussi ons, and make corrections to the concl usi ons, as necessary.

04. 10 Event Analysis Data. Mke sure that as nuch as possi bl e of
—thedat a needed by NMSS/I MNS i s avail able to you before the exit
nmeeting (see Section 5.12).

04.11 Exit Meeting. Prepare notes summarizing the sequence of
events and the conclusions. Identify possible itens of
nonconpl i ance. Meet with the |icensee's managenent and present
t hese findings.

—0%=12 Post Inspection Actions. Any followup actions that the
i nspector takes on a reported incident should be summarized in
writing, discussed with his/her appropriate NRC supervisor, and
mai ntained in an official regional file (the docket file for an
incident involving alicensee). Aformal report of the results of
the i nspection should be prepared and distributed in accordance

—w~th t he standard di stributionlist (seelnspection Manual Chapter
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(MC) 0610, "I nspection Reports”). Each incident nust be eval uat ed
to determine if it meets the criteria for an Abnormal Occurrence
Report (see Managenent Directive (MD) 8.1, "Abnormal Occurrence
Reporting Procedure").

| nspectors will also neet with regional |icensing staff when any
pertinent |icensingissues are raised during the inspection, when
i nspection findings inpact on any |licensing actions, or to give
f eedback on how the licensee has addressed special |icense
anmendnments or recent licensing actions. This neeting will be
docunmented in the inspection record.

Additionally, in sonme instances, inspectionfindingsw]ll warrant
communi cati on wi t h NRC Enf orcenent staff, O fice of I nvestigations
staff, State |liaison staff, or other Federal agenci es with whomNRC
has Menoranda of Understanding (MOUs). Inthelatter case, ensure
that the exchange of information is made in accordance with the
appropri ate MOU.

The inspector will ensure that inspection findings are clearly
documented and reported to the licensee as appropri ate. The
i nspector will also followthe requirenments of MC0620, "I nspection

Docunments and Records,"” regarding notifying the licensee that
information that is retained by theinspector is subject to public
di sclosure and giving the |licensee the opportunity to request
wi thholding it (see MC 0620, Section 04.06.b.).

87103-05 DETAI LED GUI DANCE

05.01 Pre-Inspection Notifications. As soon as the decisionis
made totravel tothelicensee' s facility to conduct aninspection,
call thelicenseetonotify themof the upcom nginspection. Make
sure to speak with a |icensee official who is high enough in the
organi zation to ensure pronpt execution of any necessary
arrangenents. During this call, provide the |icensee with the
foll owi ng information:

a. Expected time of arrival at the licensee's facility.

b. Purpose of the inspection.

c. Expected duration of the inspection.

d. Request a neeting with appropriate staff, including the
responsi ble licensee managenent, very soon after the
anticipated arrival tine.

e. ldentify individuals to be interviewed. Have the |licensee

make arrangements for these persons to be avail abl e when
needed, and ensure that the radi ation safety officer (RSO

will be available. If the licensee uses a consultant,
request that the consultant be present during part of the
i nspecti on. If that is not possible, then arrangenents

should be made for hinfher to be available by tel ephone
during a specified tinme period.
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f. Specify atinme and date on which the exit neetingis expected
to be held. Make it clear that this is a rough estimte
t hat depends on the course of the inspection. Also make it
clear that the highest |evel of facility managenent (e.g.,
t he conpany president, CEOQ or plant manager) i s expected at
this meeting, including the RSO

g. Request that copies or, if not possible, originals of all
docunments that may be needed during the inspection be
prepared and ready following the initial neeting. These
docunments wusually include data on surveys and various
radi ol ogi cal nmeasurenents, |og books, calibration and
traceability records, training and qualificationrecords, an
organi zation chart, procedures, and any ot her docunents t hat
may seem rel evant (see also Section 05.07). If in doubt
about the wutility of a docunent, request it anyway.
Enphasi ze the inportance of providing all the requested
docunments as soon as you arrive at the facility.

h. Request that a knowl edgeabl e person be avai |l abl e t o acconpany
you on a tour of the facility.

i . Request that physical evidence connected with theincident be
—= preserved, if possible. Exanples of physical evidence may
—= include: asurveyinstrunent that gave erroneous readi hgs or

mal functioned (useful in determ ning why the instrunent
mal functioned); a dosinmeter that gave a nmuch higher than
expected dose reading (nay be tested to determne if the
dosi meter i s defective); contam nati on snmears and air sanpl e
filters (may be recounted or subjected to nore sophisticated
anal ysis, if necessary); instrunent settings as they were
found after the incident, etc.

j. Make sure that access is available to any part of the
licensee's facility that isinvolvedinany way, directly or
indirectly, with the incident. |f there appear to be any

—=— difficulties, stresstothe licensee that unescorted access
must be arranged, escorted if need be. Noti fy regional
managenent i nmmedi ately of any potential difficulties in
gai ning access to areas or information. |f a certain |evel

of security clearance is required and you do not have t hat
clearance, or if you do not have the required unescorted
access training, i nmedi ately i nformregi onal managenent and
request gui dance.

05.02 Pre-lInspection Preparations. Before |leaving on the
i nspection, make sure to take all docunents, cal cul ators, conputer

—dtsks, references, radi ati on safety equi pnents, etc., that nay be
needed. A portable conputer may be very useful, as would a small
hand- hel d tape recorder to record observations and ideas (not
interviews). Arrange for regional or Headquarters personnel to
provide technical assistance over the telephone, in case

—tmformation that i s needed, is not available at the site, or if it
is desirable to run a conputer programon a regi onal conputer, to
check cal cul ati ons. When preparing for the inspection, consider
taking at |least the following itens:
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a. Witing pads, notebooks, and other stationary needed to
record interviews, data, and findings, and to perform
cal cul ati ons and draw charts.

b. Cal cul ator.

c. Conputer discs withprograns to performvarious radiol ogical —
cal cul ations, if available, andif the |icensee can provide
the necessary conmputer, or a portable conputer with the
necessary software. Word processi ng software may be hel pf ul
if you can type at a reasonably rapid pace.

d. References, handbooks, etc., that contain the basic
radi ol ogi cal equations and the values of frequently used
constants. For exanple, if the incident involved external
radi ati on exposures, equations to convert fluence to dose may

be needed. A variety of source geonetries should be
antici pated, such as a point, line, disk, sphere, or —
cylinder, etc. Quantities normally needed in such —

cal cul ations include attenuation and energy absorption
coefficients at various energies, densities of a variety of
mat eri al s, buildup factors, organ depths, and so on. Skin
dose cal cul ati ons require skin dose equati ons applicableto
a variety of source geonetries. Internal dose cal cul ati ons
wi || require organ nasses, i ntake retention functions, intake
to commtted dose conversion factors for organs, and so on.
In addition to the technical references, regulatory
ref erences shoul d al so be taken, including at | east the parts
of Chapter | (The parts of Title 10 that pertain to the NRC)
that applytothelicensee, as well as ot her regul ati ons t hat
may apply, such as transportation regulations for
transportation-related incidents.

e. Appropriate radiation safety equipnent (i nstrunment, —=
dosimetry) to ensure areas are safely controll ed. ——

05.03 |nitial Licensee Meeting. Upon arrival at the site, nmeet —=
with |icensee managenent. If a sufficiently high |evel of
managenent comrensurate with the severity of the incident is not
present, explain the situation to the |licensee, ternm nate the
meeting, and contact regional nmanagenent i nmediately. Awai t
instructions fromthe regi on before proceedi ng. The i nportance of
this step is that it is necessary to ensure that a licensee
representative who has the authority to make changes i nthe program
has first-hand know edge of the inspection and its findings.
During the initial nmeeting, present the following itens briefly,
but clearly:

a. The purpose of the inspection.
b. The expected duration of the inspection.
c. The level of support you expect fromthe |icensee.

Request a brief description of theincident includingthe nanes of
t he personnel directly involved. Request that the |icensee make
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avai |l abl e the personnel to be interviewed. Request that the
interviews start imedi ately after the neeting. Set an approxi nate
time and date for the exit neeting. Make it clear that this is
tentative and nmay change, depending on the progress of the
i nspecti on. Request that the licensee provide you with the
docunments you requested during the pre-inspection telephone
conversation described in section 04.01. Find out the name of the
person to acconpany you on the tours. Request the nanme of a
managenent person to contact i n case you experience difficulties or
you do not get the necessary |evel of support.

05.04 Interviews. Intervieweveryone connectedin any way with the
incident, either directly or indirectly. The interviews shoul d
followa w dening circle, fromthe small nunber of people directly
i nvol ved, to an i ncreasing nunber of peopleless andless directly
i nvol ved. Persons directly involved are those whose actions
directly led to the incident, such as, for exanple the person who
dropped the syringe, or the person who was using the radi ography
source when it got stuck in the unshiel ded position. Per sons
indirectly involved are usually a larger class, but no |ess
i nportant. These include the assistants tothe directly invol ved
persons, supervi sors of those persons, mai ntenance peopl e, health
physi cs or safety peopl e, warehouse personnel, drivers, and so on.
Al so included in persons indirectly involved are the supervisory
and managenent staff whose responsibilities are connected in any
way with the persons directly or indirectly involved in the
incident or to the facilities, hardware, software, supplies, or
anything else involved in the incident. This |list can be very
| ong, but the depth of the interviews will vary depending on the
cl oseness of the person's activities or responsibilities to the
i nci dent.

Al t hough sonme of the personnel indirectly involved may not know
much about the incident itself, they may contribute inval uable
information about the norale of the staff, the quality of
managenent at the facility, the | evel of training, the degree of
attention to detail normally observed at the facility, audit and
appr ai sal practices, involvenent of consultants and the quality of
their work, the quality of procedures in general, andthe degreeto
whi ch managenent insists that personnel adhere to applicable
procedures. Duringtheseinterviews, tryto get aclear i npression
of the extent to which the persons interviewed are aware of the
circunstances directly or indirectly connectedto theincident, and
whet her their know edge and awar eness are comensurate with their
responsibilities in the organizati on.

When conducting the intervi ews, observe the foll owi ng gui del i nes:
a. Interview only one or, at nost, two people at a tinme. A
wor ker's union representative may be present if the worker
requests it. However, unless there is a conpelling reason,
avoi d interview ng peopleinthe presence of the supervisors.

b. Start the interview by stating clearly, but not too
specifically, what you expect to learn fromthe person.
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c. Mke it clear that the purpose of the interviewis not to
find fault or assign bl ame, but to | earn what happened and i f
there were any contributing factors so that any weaknesses in
t he programnmay be corrected. Be very courteous and realize
that the person being interviewed is hel ping you in your
i nspecti on.

d. Do not interrupt, but ask questions when a statenent i s not
clear. Ask questions that elicit useful details rather than
guestions that call for yes or no answers. Also, do not ask
| eadi ng questions, i.e., questions that inply the expected
answer, such as "you did follow proper procedure, didn't
you?". As long as the person is talking about issues
relevant to the incident, let the person talk. Keep the
conversation focused and end the interview as soon as it
beconmes clear that no further wuseful information can be
obt ai ned.

e. Make sure to ask open-ended questions that will produce al
the i nformati on the person being interviewed is expected to
provi de. The personinterviewed may forget sonet hi ng or may
bel i eve that a piece of information is not rel evant and nay
therefore not state it. You nust be alert to this
sel ectivity and ask questions to conpensate.

f. Wite down all information di scussed during the interviews,
such as tinmes, places, recalled conversations, nanes of
peopl e, equipnment, sources, reagents, supplies used,
procedures involved, surveys done, and any information
presented, even if it does not seemto be very rel evant at
the time. Keep the notes clear and orderly so that they may
be used | ater to reconstruct the information obtainedinthe
i nterview.

05.05 Facility Inspections. The purpose of afacility inspection
istohelpreconstruct the events |leadingtotheincident, to place

all itenms and persons i nvol ved i n proper spatial perspective, and
to attenpt to identify any factors, relating to the facility or
equi pment, that may have contributed to the incident. Have a

know edgeabl e |icensee representative take you on a tour of the
facility. Ask that personto point out all relevant itens invol ved
in the incident and to show you the path foll owed by the persons
i nvol ved, the | ayout of equi pnent and materials at the tinme of the
i ncident, and any equi pnent settings that nay be relevant to the
i nspecti on.

Upon arrival at the facility, proceed to make a tour of the
facility or the areaandremnd the |licensee of the need to provide
unescorted access (escorted, if need be) to NRC inspectors
accordingtothe Pre-lInspection Notification (seeb5.01j). Keepin
m nd that you nust abide by all of the licensee' s rules and
procedures as providedintheir site accesstraining. Taketinmeto
absorb all detail, and retrace the paths foll owed by the persons
i nvol ved in the incident. Renmenber, however, that thisis an event
foll ow-up i nspection, and i ncl udes only those itens that may have
a bearing on the event.
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—PBe+ng these tours, look for the follow ng, anong ot her things:

—=& Postings and Access Control: Are all radiation areas
properly posted with the correct postings? Are radiation
postings clearly visible and cl ean, and do they provide the
necessary information? Is access to restricted areas
properly controlled? Are dosinmeters issued to the proper
personnel, and are they worn properly?

—=b— Equi pment and Facilities: Does the equipment, including
radi ati on nmeasuring instrunents, |ook well maintained and
properly handl ed? Do instrunments have calibration stickers
showi ng valid calibration dates? Is shielding provided where

needed?
05. 06 Reenactnment of the Incident. I ncidents that involved a
conplicated series of novenents may be difficult to visualize on
t he basi s of descriptions provided by the licensee. Inthis case,

a reenactment may prove very hel pful. The reenactnment consists in
havi ng t he persons directly involvedinthe incident gothrough all
—the notions that ultimately led to the incident. NRC regiona
—rmragenent and staff shoul d encourage the | i censee to performand
—record on videotape the event reenactnent for |ater and repeat
—vTew ng. Prior arrangenents and aut hori zations by the |licensee and
regi onal managenment must be nade to record the reenactnment on
—vT<deot ape. | n any case, where the licensee records the reenact nent
on vi deot ape, the i nspector shoul d obtain a copy of thelicensee’s
vi deot ape.

| f the equi pnent or facility involved in the incident is nolonger
avai l abl e, or is unsafe for use in the reenactnents, a nockup of
t he equi pnment or facility nay be used, if warranted. A nockup is
a nodel that is used in place of the equipnment during the
reenact nent. The nockup does not have to be an exact replica of
t he equi pnent, but should include the essential features that are
significant indeterm ningthe outconme of theincident, such as the

—ge+neral shape or size, distances, and the weight if carrying the
item was invol ved.

Reenactments are very i nportant, and soneti nes essential, in cases
wher e exposures at high dose rates in conplicated configurations
wer e i nvol ved. In such cases, differences of a fewseconds in the

estimated exposure tinmes can result in large differences in the
doses assessed for the persons i nvol ved. Reenactnents, with time-
and-nmoti on studies, allow refinement of estinmates of exposure
times, and al so provi de the basis for cal cul ati ng the dose rates at
di fferent phases of the incident by observation of the relative
positions of the personnel and radiation source during the
I nci dent.

|f the dose cal cul ati ons show that any person involved in the
—+mei dent was exposed to hi gh doses (i.e., above 20 Rem, regional
—erragenent shoul d cont act t he appropri at e Headquart er s nanagenent
to consider the need for cytogenetic studies. Such studies may
—eonfirm insonme cases, that a hi gh dose was recei ved. (See al so MC
1302, "Action levels for Radiation Exposures and Contam nation

87103 - 10 - | ssue Date: 11/03/00



Associated with Events Involving Menbers of the Public" for
addi ti onal gui dance.)

05. 07 Docunent ati on. The docunent ati on needed for the i nspection
i ncludes docunments that indicate the overall quality of the
| i censee' s operation, as well as thosethat aredirectlyrelatedto
theincident. Obtainfor reviewat | east the foll owi ng docunents:

a. Procedures for all activitiesdirectly andindirectly rel ated

totheincident. If applicable, reviewthese procedures and
determ ne their adequacy interns of clarity of presentation,
conpl eteness of information, logical flow of steps to

accomplish the desired end, and clarity of deci sion points.
| f the procedures are found to be weak, determ ne who wote
them the qualifications of those persons, and how the
procedures were tested to ensure that they are correct and
conpl et e. If availability of procedures appears to be a
problem verify that there are procedures for all of the
I nportant activities. Check on the nmethod used by the

licensee to keep all procedure copies in the facility
updat ed, and how controll ed and uncontrol | ed procedures are
used. Check on the availability of copies of relevant

procedures at the |ocations where they are supposed to be
used. Determ ne the procedure review schedule and verify
that procedures were reviewed on schedule by qualified
per sonnel .

b. Training and Qualifications Records. Obtain records of the
qualifications of all persons directly or indirectly
connected with the incident, including technicians, safety
personnel , supervisors, and managers. Reviewthese records
and verify that all personnel nmeet at |east the m ni num
qualification requirenents for their positions and are
qualified for their respective functions. Reviewtraining
records and check the trai ning schedules to verify that they
meet mininmumtraining requirements. Verify that persons
scheduled for training within the past year or two have
attended that training. Reviewthe qualifications of the
persons who provide the training, and review sone of the
| esson plans. Review sone exam nation questions and sone
answers to these questions.

c. Calibration and Quality Control Records. Check the
cal i brationrecords and verify that all equi prent that should
have been cali brated was i ndeed cal i brated. Check that all
i nstrunments schedul ed for calibrationduringthe past year or
two have been calibrated at the proper tinme, using approved
procedures and sources. Check records of traceability of
cal i bration sources or instrunments. Verify that personnel
perform ng the calibrations are properly qualified and
trained for the job. Check the quality control programand
schedules. Verify that daily or periodic quality control
checks were made as schedul ed, that the results of these
checks were recorded, that instrunments that did not pass the
tests were taken out of service, and that these checks are

| ssue Date: 11/03/00 - 11 - 87103



routinely revi ewed and si gned by a sufficiently highlevel of
managemnent .

d. Records of the Incident. Obtain and reviewall records that
bear directly and indirectly on activities |leading to the
incident. These include the nanes of persons invol ved, the
dates and ti nmes they entered and | eft the rel evant areas, the
type of dosinetry and the readi ngs of these dosi neters, any
prot ective cl ot hi ng worn, and any equi pnment or sources i ssued
to them Check 1og books to determne the record of
activities that were perforned and that eventually ledtothe
incident. Check the records of any radiation surveys that
may have been made before, during, or after the incident.

e. Records of Recovery. Obtain all records that show the
activities takentorecover fromthe incident. Check on whom
initiated corrective actions, who was notified, who responded
and how, who cane to the site of the incident, what they did,
and when an i nvestigationwas initiated. Determ nethe scope
of the licensee's investigation, who was i n charge of it and
who was i nvol ved, who revi ewed and approved the results, and
what corrective actions were recomended and what actions
were actual ly inpl enment ed.

—05-08 Review of the Data. A final reconstruction of the incident

—mst now be attenpted, and nust include all avail able details.
Start as far back intinme fromthe incident as may seemrel evant to
t he ensui ng events. Note where the staff nenbers were at the ti ne,
what they were doi ng, and what was said. Proceed forward in this
manner until the time of the incident, and then proceed to the
recovery phase in the same manner. Note on a time line al
rel evant detail, such as what doors were open or closed, what

—postings were in the area, instrunent readings, room occupancy,
cl ot hing worn, procedures and equi pnment used, when equi pment was
turned on or off, and what the thoughts of the persons involved
were, relevant to the events that were taking place (e.g., the
techni ci an m ght have thought that the source was in the shield,
but, in fact it was not). Try to note why certain actions were
t aken and certai n others were not. For exanple, thetechniciandid
not performthe required survey because he thought the room had
been surveyed by soneone el se, or because the battery inthe survey
i nstrument was dead, etc.

At the end of this review, the inspector should understand the
i ncident and relevant factors as well as, if not better than,
anyone on site. All detail nust fall in place, and the flow of
deci si ons, actions, and responses nmust be quite clear. |f any gaps
exist, or if any itemis not quite clear, return to the notes or
docunments, intervi ewnore people, or i ntervi ewagai n sone of those
al ready interviewed, tour the facility again, or request additi onal
records. If the data and events are conplex, consider using
charts. Make up your own system or use standard charting
techni ques, such as those used in event and causal factors
anal ysi s.
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The inspector can refer to NUREG 1303, “Incident Investigation
Manual ,” as a guide on howto collect data. Although primarily
used for an Incident Investigation Team NUREG 1303 is the
ref erence docunent based on inspection experience that provides
good fol |l ow-up i nformati on on howto conduct an i nvesti gati on and
interview, collect information, wite aprelimnary notification,
and prepare a report.

05. 09 Est abl i shi ng Causes. Most incidents usually have direct
causes, as well as several contributing causes, and one or nore
root causes. Direct causes are the obvious ones that |l ed directly
totheincident. Contributing causes are those that facilitated,
or did not prevent, the direct cause. Direct causes usually point
to contributing causes which in turn point to root causes. A
common direct cause is failure to follow procedures or good
practices. Failures to follow procedures may have a nunber of
causes, including, |ax discipline, poor managenment supervi sion,
poorly written procedures, procedures that are difficult or
i npractical toinplenment, unavail ability of procedures, and so on.
These contri buting causes may poi nt to other contributing causes,
such as poor training, poor noral e, no managenment oversight, etc.
For incidents involving aconplex interaction of events, or al ong

sequence of events, charts may prove to be very wuseful in
identifying causes. It should be renenbered that causes nust be
sought not only for the direct causes, but also for every
contributing factor. One may view the incident as a series of

incidents, eachwithits own set of causes, and each | eadi ng to, or
failing to prevent, the subsequent action. AlIl these contributing
causes may have one or a few root causes in common, such as, for
exanpl e, an unqualified program nmanager, or poor managenment
practi ces.

After identifying the causes, express themin al ogical hierarchy,
one l eading to the next. State the cause in a manner that suggests
howt he acti on shoul d have proceeded if it had been done properly.
For exanple, it is better to say that the bottl e slipped out of the
techni ci an's hand because the techni ci an was not wearing gl oves,
causi ng his or her hand to be slippery, rather than that the bottle
sl i pped because t he techni ci an's hand was sl i ppery. The incorrect
action is in this way directly tied to the consequence of that
action, and at the sane time clearly inplies the correct action
that should have been taken, in this case, to wear gloves

Finally, the inspector should review the direct and root causes
agai nst the |l icensee’s causes and corrective actions to determ ne
whet her the |icensee’s response was appropri ate.

05. 10 Licensee Briefings. Once the events and data are properly
ordered and understood, and causes identified, discuss with the
|i censee, at a preestablished tinme, the status of findings and
conmmuni cate the i ssues as they devel op. Schedul e a brief neeting
that includes all persons directly and indirectly involved in the
incident. Ensure that key licensee staff is represented in the
meeting, and certainly the supervisory and nmanagenent personnel
directly responsible for the area involved in the incident. |If
brief meetings are heldwiththelicenseeto discuss issues asthey
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—devwel op, reasonabl e assurance can be nade that the licensee will be
—aware of problematic areas at the tine the exit neeting is held.

—Pr<esent your findings in a clear, and | ogi cal order. Reviewyour
under st andi ng of the i ncident, the sequence of events that ledto
it, the persons involved, their actions, and how these actions
contributed to the incident.

After your presentation, which should not | ast nore t han 30 m nut es
for a conplex incident, allow the |icensee to comment and to
express di sagreenent. Mke sure you understand the reasons for the
di sagreenent, and cl early separate those that stemfromdi fferences
of opinionfromthose that ari se out of di sagreenents on matters of
fact. For the former, try to understand the |licensee's point of
viewand note it for |ater consideration. For the latter, ensure
t hat di sagreenents on fact are resol ved, either at the neeting, or
later. All factual disagreenents nust be resol ved at this stage.
| f factual di sagreenents are extensive, reschedul e t he neeti ng and
allowtime toreviewand correct any factual errors. This phase of
t he i nspecti on shoul d not end until all di sagreenents on matters of
fact are resolved to the extent possi bl e and to your sati sfacti on.

05. 11 Managenent Briefing. Keep regional managenment i nformed of
the progress of the inspection. Periodically, sunmarize the
findings and call the appropriate NRC supervisor, usually the
branch chief, and discuss the findings. This is especially
inportant if there are, or are expected to be, controversial issues
arising fromthe findings. It is also inportant to discuss the
nmerits of any itenms of apparent nonconpliance with regional
managenent before di scussing themwith |icensee representati ves.
Notify regional managenent of any suspected falsification of
records, providing false information to the NRC, or any other
—wrtful w ongdoing. If the inspector identifies serious or
—eontroversi al i ssues whi ch cannot be i mredi ately resol ved t hen NRC
—regional managenent shoul d consider if their on-site presence is
—wat+Tr ant ed.

05. 12 Event Analysis Data. In accordance with its responsibility
for evaluating and analyzing operational data for materi al
—tteensees, NMSS/ I MNS col | ects, revi ews, and codes material |icense

event data, and mai ntai ns a dat abase - the Nucl ear Material Events
—Patabase (NVED) - of non-reactor events. The purpose of review ng
operational event datais toidentify system c causes of |icensee
probl ens that are significant to |icensee and public health and
saf ety. In addition to maintaining this incident database,
—5S/ | MNS al so provi des conput er prograns to search t he dat abase
and classify incidents in a variety of ways, depending on the
user's needs. For exanple, incidents may be cl assified by dose

recei ved, body part exposed, type of |icense, and many other
—variables. To acconplish this goal, NMSS/IMNS nust be provided
with a m nimum amount of information for each incident. This

m ni mumi nformation i s shown i n Appendi x Ainthe formof alisting
of the variables needed. Reviewthe |ist and record the data for
each variable, as it pertains to the incident. At this stage of
the i nspection, all listedinformation should be readily avail able
toyou. If not, attenpt to obtain any m ssinginformation fromthe
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i censee beforethe exit neeting. Al docunents createdrelatedto
t he event, such as the inspection report, letters to the |licensee
or trustee, etc., should have the NMED event nunber in a clearly
visible location. This will ensure that all docunents related to
the event are identified in the database.

05.13 Exit Meeting. The exit neeting is the concludi ng neeting of
the i nspection, and its purpose is to provide the |icensee with a
sunmary of the findings and any itenms of nonconpliance. Schedul e
the neeting for a tine just before leaving the site, and | eave
i mmedi ately after the neeting. Make sure the neeting is attended
by a sufficiently high | evel of nmanagenent, including the RSO
Make sure the nmeeting is attended by the hi ghest | evel of facility
managenent (e.g., the conpany president, CEOQ or plant manager),

i ncludi ng t he RSO. The exit meeting is your nmeeting, held at your
request, and you nmust conduct the neeting. Open the neeting by
explaining t he reasons for com ng on site, what you did, and what
were your findings. Explain what you believe were the causes of
the incident and the program weaknesses that they indicate

Present your concl usions regarding contributing and root causes.
Li st the potential violations of regulatory requirenments or |icense
conditions, and note that these are apparent violations to be
revi ewed and approved by regi onal managenent. Ask if everythingis
clear and if there are any questions. Do not enter into any
di scussi ons but note any di sagreenents and i nformthe | i censee t hat
you wi | | convey their di sagreenments to regi onal nanagenent. Thank
the |l icensee for their cooperation during the inspection, end the
nmeeting, and | eave site.

05. 14 Post Inspection Actions. The inspector will review his or
her i nspection findings with NRCregi onal managenent foll ow ngthe
gui dance in MC 1301, "Response to Radi oactive Material Incidents
That Do Not Require Activation of the NRCIncident Response Pl an,”
to determ ne what follow up actions nust be taken. The inspector
shoul d di scuss the findingsindetail, comensurate with the scope
of the licensee's program Violations, itens of concern, and
unresol ved items should be discussed in sufficient depth for
managenent to make appropriate deci sions regardi ng enforcenent
actions, referral to other State and Federal agencies, and
deci si ons on t he schedul i ng of future i nspections of thelicensee's
facility.

Di scussion of the i nspection findings with licensing staff can be
particul arly useful if thelicenseeis havingits |icense renewed
or has recently submtted a license anendnent request. Licensing
i nformati on requested by the |l icensee shoul d al so be di scussedw th
the licensing staff.

| nspectors shoul d be aware t hat NRC has entered i nt o several MOUs,
wi th ot her Federal agencies, that outline agreements onitens such
as exchange of information and evidence in crinnal proceedings.

The i nspector will prepare a formal report of the results of the
i nspection foll ow ngthe gui dance of MC 0610, "I nspecti on Reports.”
The findings should be docunented in the inspection record, in
sufficient detail for the reader to determ ne what requi renent was
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—vTotated, howit was violated, who violated the requirenment, and
—when it was violated. Copies of all |icensee documents needed to
—support the viol ati on shoul d be attached to the i nspection record.
—Fhei nspectionrecord shoul d be used t o descri be what procedures or
—aetivities were observed and/ or denonstrated by the | i censee during
—tHei nspection, and any itens of concern identifiedthat were not
—etted as a violation of regulatory requirenents.
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APPENDI X A

| NFORMATI ON NEEDED FOR THE NUCLEAR MATERI ALS EVENTS DATABASE

( NVED) DATABASE

General Information - All Events

License Number

Additional license numbers, if multiple licenses
Docket number

Licensee's name*

Licensee's city of record*

Licensee's county of record*
Licensee's state of record*

Licensee's telephone number*

City where the event occurred

State where the event occurred
Agreement State (Y/N)

NRC region number

Reportable event?

Date event occurred

Date event reported to NRC or state
Time of event

Was a consultant hired to investigate?
License number of additional involved party
Additional licensee's name

Additional licensee's city of record
Additional licensee's county of record
Additional licensee's state of record

* |f a non-licensee is involved, note that fact and enter the marked items.

General Information - All Medical Misadministrations

Type of misadministration (Part 35)

Dose prescribed

Dose received

Percent under prescribed dose

Percent over prescribed dose

Intended target organ or site

Actual target organ or site

Was patient notified of the misadministration?

Was patient's family notified of the misadministration?
Was the patient's referring physician notified?
Number of people who received a misadministration

Specific Data on Teletherapy Events

Source of radiation prescribed

Source of radiation administered

Model number of teletherapy unit
Manufacturer's name

Serial number of teletherapy unit

Model number of teletherapy unit's source
Manufacturer's name

Serial number of teletherapy unit's source
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Teletherapy source activity
Teletherapy source assay date
Teletherapy source radionuclide

Specific Data on Brachytherapy Events

Radionuclide of source prescribed
Radionuclide of source utilized
Activity of source prescribed
Activity of source utilized

Model number of source utilized
Manufacturer's name

Serial number of source utilized

Specific Data on Radiopharmaceutical Events

Radionuclide of pharmaceutical prescribed
Radionuclide of pharmaceutical administered
Activity of pharmaceutical prescribed (mCi)
Activity of pharmaceutical administered (mCi)
Chemical form of pharmaceutical prescribed
Chemical form of pharmaceutical administered
Manufacturer's and/or supplier's name

Specific Data on Radiation Overexposure Events

Number of people who received overexposures

Dose received from the overexposure

Were members of the public overexposed?

Were radiation (occupational) workers overexposed?
Were overexposed persons notified of their exposures?
Source of radiation causing the overexposure

Model number of device causing the overexposure
Manufacturer's name

Serial number of device causing the overexposure
Model number of sealed source causing the overexposure
Manufacturer's name

Radionuclide that caused the overexposure

Activity of the source that caused the overexposure
Assay date of the source

Specific Data on Lost, Abandoned, or Stolen Radioactive Material Events

Model number of the lost or stolen device, instrument, or gauge
Manufacturer's name

Serial number of the lost or stolen device, instrument, or gauge
Model number of the lost, stolen, or abandoned sealed source
Manufacturer's name

Serial number of the lost, stolen, or abandoned sealed source
Radionuclide in the lost, stolen, or abandoned source

Activity in the lost or stolen source

Assay date of source

Specific Data on Leaking Sealed Source Events

Model number of the leaking source
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Manufacturer's name

Serial number of the leaking source
Radionuclide of the leaking source
Activity of the leaking source
Assay date of source

Leak test results?

What kind of leak test?

Specific Data on Release of Radioactive Material Events

Radionuclide that was released
Activity of the material released

Specific Data on Radiography Equipment Malfunction or Failure Events

Model number of the equipment that failed or is defective

Manufacturer's name
Serial number of the equipment that failed or is defective

Accessory equipment
Manufacturer's name

Specific Data on Damaged Industrial Gauging Device Events

Model number of the damaged gauge housing
Manufacturer's name

Serial number of the damaged gauge housing

Model number of the sealed source in the damaged gauge

Manufacturer's name
Serial number of the sealed source in the damaged gauge

Activity of the sealed source
Assay date
Source radionuclide

Specific Data on Consultants

Was a consultant hired?
Consultant's name

Name of consultant's company
Who hired the consultant?

What is the consultant's specialty?

Specific Data on Licensee Corrective Actions

Licensee corrective actions

END
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APPENDI X B

GUI DANCE FOR | NSPECTI ON OF MATERI ALS
LI CENSEES WHO HAVE FI LED FOR BANKRUPTCY

Note: The inspector should be aware that NUREG 1556, Vol. 15
“Program Speci fi c Gui dance about changes of control and about
Bankruptcy I nvol vi ng Byproduct, Source, or Special Nucl ear
Mat eri al Licenses, ”has beenissuedindraft form Wenthis
draft report is issued in final form PG 8-11 “NMSS
Procedures for Revi ewi ng Decl arati ons of Bankruptcy,” will be
consi der ed super seded and NUREG- 1556, Vol . 15 shoul d be used
as gui dance for inspection of materials |icensees who have
filed for bankruptcy.

Policy and CGuidance Directive PG 8-11, “NMSS Procedures for
Revi ewi ng Decl arations of Bankruptcy,” requires that, after
receiving areport that alicensee has fil ed for bankruptcy or that
an involuntary petition has been filed against it, NRCIlicensing
staff verify that all licensed materi al possessed by the |icensee
i s being adequately controlled. If it is determ nedthat |icensed
mat eri al may not be adequately controlled, a special inspection
shoul d be conducted. The speci al i nspection shoul d be conducted in
accordance with this Inspection Procedure.

Policy and Guidance Directive PG 8-11 also requires that a
Bankrupt cy Response Team (BRT) be forned. A BRT consists of
representatives from various NRC offices, whose purpose is to
provi de a coordi nat ed response to decl arati ons of bankruptcies, to
assess whether there are any current public health and safety
concerns at the facility, and to determ ne any inpacts the
bankrupt cy coul d have on |li censed operations. The results of the
speci al inspection, if conducted, will assist the BRT with their
duti es.

Any steps to secure the site should be taken only after
consultationwiththe Ofice of the General Counsel, to ensure that
NRC s rights to conpel the debtor to satisfy its public health,
safety, and environnmental obligations, or to pursue any claim
against the assets of the bankruptcy estate would not be
unnecessarily prejudiced.

NRC st af f perform ng t he assessnment of material control and speci al
i nspection shoul d take i nto considerationthe foll owi ng gui dance:
1. When determ ning the adequacy of material control and
preparing for an inspection, NRC staff should verify:
a. the Radiation Safety Oficer remains in the position; and
b. access to the licensed material is under positive control
(i.e., the facility has not been abandoned);
and review NRC |icense files for:

a. reports of |eaking seal ed sources;
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di sposition of any identified | eaking seal ed sources;
reports of facility contam nati on;

reports of possible inventory discrepancies; and

hi story of violations, specifically those related to
perform ng | eak tests, inventories, and facility surveys.

Whil e perform ng the special inspection at the |icensee’s
facility, inspectors should review  records for:

b
c
7-d=‘
e
2
a definitive inventory of |icensed radioactive materi al;
b | eak test records;
—=e— facility surveys; and
—=&— shutter checks of fixed gauges (this will help to determ ne
—== +the status of the device whether |ocked out or not).
3

a

b
b-F‘
7-d=‘

Whil e perform ng the special inspection at the |icensee’s
facility, inspectors should al so:

direct an inventory of |licensed and unlicensed radi oactive
material to be performed, as necessary?;

direct leak tests to be perforned, as necessary?

direct facility surveys to be perforned, as necessary? and
performa survey.

—+mspect ors shoul d consi der whet her control of |icensed materi al has
—#een nmai ntai ned and will continue to be mai ntai ned, especially in
—eases where operations have ceased or will cease. Considerations
—of=such cases may i ncl ude:

e —

—=& the likelihood of inadvertent rel eases due to cessation of
—=— operations;

—=— adequate control of |licensed material in the event a cl osed
—=—= facility is accessed in an unauthorized manner; and
—=¢— degradation of material control over tine in a prol onged
—==— shutdown condition.

4. Upon conpl etion of the special inspection, the inspector
shoul d provi de docunentation of the findings to the BRT
| eader.

Even though the licensee has filed for bankruptcy, the |licensee
remains responsible for all regulatory requirenents. The
inspector‘s role is to make necessary confirmtory nmeasurenents.
However, if the |licensee has abandoned t he materi al and the trustee

—earmnot performthese nmeasurenents, theinspector shall performthem
to evaluate the health and safety consequences.

By conpl eti ng t he above actions, all entities involved (licensee,
BRT, trustee, etc.) are aware of the situation and health and
safety issues may be resolved before bankruptcy actions are
conpl et ed.

1f the reviews of files reveal a concern or raise doubts, or if
the | i censee has a history of not perform ng i nventories, then an
i nventory shoul d be conpl et ed.

21f the reviews of files reveal a concern or raise doubts, or if
the li censee has a history of not perform ng | eak tests, then the
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seal ed sources shoul d be | eak tested. In addition, consideration
shoul d be given to | eak testing sources that have been in storage
for greater than one year. The inspector should consider the
fornmer use of the source(s), the current physical condition of the
source(s) (e.g., visible danage, corrosion, etc.), and the past
hi story of the licensee’'s performance of | eak testing.

51f the reviews of files reveal a concern or raise doubts, or if
the | i censee has a history of not perform ng surveys, then a basic
facility survey should be conduct ed.

END
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