NRC INSPECTION MANUAL | OLB

| NSPECTI ON PROCEDURE 83501

SI GNI FI CANT UNCONTROLLED RADI ATI ON EXPOSURES

PROGRAM APPLI CABI LI TY: 2515

83501-01 | NSPECTI ON OBJECTI VE

To evaluate the licensee’s response to events that involved
significant uncontrolled radiation exposures of plant staff,
contractors, or visitorsthat resultedinor could haveresultedin
the dose |imts in 10 CFR Part 20 bei ng exceeded.

83501-02 | NSPECTI ON REQUI REMENTS

02.01 Ri sk Assessnent. The inspector should perform the
following, if asignificant uncontrolled exposure event occurred or
coul d have occurred.

a. Evaluate whether thelicensee’sinitial doseor riskestimte
is consistent with the known sequence of events.

b. Evaluate whether the |licensee’s imedi ate response to the
event is commensurate with the initial risk estimte.
Consi der whet her the follow ng acti ons are needed, and were
taken by the |licensee as appropriate;

Addi tional controls on source(s) of exposure/intake.
Medi cal screening or treatnent of involved individual (s).
Stopworktolimt additional riskto other individuals.
In-vivo or in-vitro bioassay for those events that
i nvol ve or may i nvol ve si gni ficant intakes of radi oactive
mat eri al .

5. Evaluation to determne if other individuals nmay have
been exposed to radiation source(s).

PhoONE

02. 02 Event Reconstruction. Evaluate whether the |licensee’s
under st andi ng of the event is supported by the facts. Evaluate
whet her assunpti ons made concerni ng t he sequence of events (i.e.,
exposure, proximty to the source, tine interval, etc.) are
reasonabl y conservative and are supported by the | ogi cal extension
of verifiable facts.
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02.03 Significance Determi nation. In |ight of the findings
fromthe above, determine if the significance of the event(s) has
been appropriately characterized.

02. 04 Root Causes and Corrective Actions. Eval uate whether the
| i censee has adequately determ ned t he causes of the uncontroll ed
exposure(s) and has instituted corrective actions sufficient to
prevent reoccurrence.

83501- 03 | NSPECTI ON GUI DANCE

General Gui dance

Thi s i nspecti on procedure appliesto situations wherethelicensee
has experienced one or nore events involving the uncontrolled
exposure(s) of individual (s) at the site that resulted in, or had
a substantial potential for, personnel exposures in excess of
regulatory limts. This procedure does not address unintended
exposures that only have a significant inpact on collective dose
and not individual dose . As discussed bel ow, necessary |licensee
actions can betine sensitive. Nothinginthis procedure should be
interpretedaslimtingor interferingwiththelicensee s ability
to take those actions the |icensee deens necessary to preclude
addi ti onal exposures from mtigate the health inpact of, or
properly characteri ze the consequences of, the exposure event.

Speci fic Gui dance

03.01 Ri sk Assessnent

| n cases of serious radi ati on exposures, i nmedi ate | i censee actions
necessary to mnimze the health inmpact nmay be warranted or

prudent . These actions may include nedical exam nation and
i ntervention for individuals that have recei ved doses fromext er nal
sources several tines the dose limts. 1In addition to the early

medi cal considerations, the needtoinitiate pronpt in-vivo or in-
vitro bioassay (for significant intakes) should be eval uated.
These are judgenent calls by thelicensee usually made early inthe
event, and may be based on inconplete informtion. | nspect or
review of these actions may start prior to arriving at the site,
(e.g., telephone discussions with the |licensee).

Verify that thelicensee’s nethods of quantifyingthe dose, such as
time and notion studies, classification of radionuclide
transportability, and intake dose factors, are conplete and
appropriate for the exposure situation. For exanple, verify;
whet her the | i censee has contacted and i ntervi ewed al | individual s
who nmay have been exposed during the event or during previously
undet ect ed i nstances, whether all potential intakes of radi oactive
mat eri al s or dose pat hways have been consi dered, and whet her the
i censee has fully evaluated the source term(e.g., unidentified
pure beta or al phaemtters) for purposes of dose cal culation. |If
the licenseeis focused on whol e body effective dose (TEDE), verify
whet her a different doselimt (i.e., fetal dose or extrem ty dose)
is more limting.
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The risk assessnent should review all appropriate or reasonable
out cones as well as the actual consequences (dose) of the event.
For exanpl e, uncontroll ed exposure events in Very Hi gh Radi ati on
Areas could result in |ife threatening exposures.

03.02 Event Reconstruction

Uncontrol |l ed exposure events are typically identified after the
event by alarm ng el ectroni c dosinmeters, results of TLD dosi neter
processi ng, access point nonitor alarms, or other actions, and
require reconstruction of the event to nodel the exposure condition
and doses received. In addition, the initial risk or dose
assessnment made by the licensee is followed by a nore thorough
review of the event.

The | i censee’ s i nvestigation of the event(s) nay be ongoi ng during
this inspection. Additional information, as it becones avail abl e,
should be evaluated in terms of inpact on the initial risk
assessnent. Not wi t hst andi ng, the inspector should conduct
suf ficient i ndependent reviewto eval uate t he reasonabl eness of t he
exposure circunstances and dose eval uati on. The revi ewnmay i ncl ude
i nterviews of exposed individuals.

Assunpti ons concerni ng the course of the event and therel ated ri sk
assessnment should be directly supported by verifiable facts. 1In
sone cases, atinme and notion re-enactnent of the event can verify
or quantify the sequence of events.

For exposure events invol ving uncontrol |l ed i ntakes at plants with

poor fuel performance, determ ne whether the I|icensee has
consi dered the potential for intakes of transurani c and ot her hard-
t o- neasure radionuclides. The inspector should evaluate the

adequacy of the licensee characterization of theintake sourceterm
by reviewi ng results of i ndependent anal yses made by the |i censee
i ncluding 10 CFR Part 61 anal yses of waste streans. |In addition,
i nt ake assessnments may be conpli cated by specific characteristics
of the in-vivo counters. For exanple, the follow ng questions
shoul d be consi dered: Does the |i censee’ s whol e body counter treat
the intake as total body or organ specific? For the in-vitro
anal yses, are sanpl es bei ng anal yzed for the appropri ate excretion
pat hway? Are analyses of lower limts of detection (LLDs)
appropriate? Specifically, arethe LLDs sufficiently | owenoughto
det ect the specific radi onuclide of inportance and t hus be usef ul
i n providi ng a neani ngful indication of excretionrate for purposes
of intake determ nation?

For external exposure events, the inspector should evaluate the
characteri zation of the source term and the adequacy of the
instrunentation/dosinetry used to eval uate or neasure the dose.
Not e t hat under wat er exposure events nmay i nvol ve signi fi cant dose
det erm nati on problens including potential changes of energy of
radi ati on.

03.03 Si gni fi cance Deterni nati on

An event presents a substantial potential for overexposure whenit
was fortuitous that the resulting exposure did not exceed the
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limts of 10 CFR Part 20. The concern is not the significance of
the actual resulting (or potential) exposure, but whether the
| i censee exercised adequate control over the situation, as
required, to prevent exceeding the 10 CFR Part 20 limts.

When eval uati ng whet her an exposure event coul d have a substanti al
potential for overexposure, the inspector should attempt to
construct a reasonable scenario in which a mnor alteration of
ci rcunmst ances woul d have resulted in a viol ation of 10 CFR Part 20
limts. Circunstances such as (a) timng, (b) source strength, (c)
di stance, and (d) shielding should be consi dered.

a. Timng: Coul d the exposure period have reasonably been
| onger ?
Exanpl e: An individual in the proximty of an unknown

sour ce of radi ati on recei ves an unpl anned excessi ve exposure.
Because of the duration of the exposure, no limts were
exceeded; however, the individual could reasonably have
stayed in proximty to the source |ong enough to be
over exposed.

b. Source Strength: Could the radi ati on source have reasonably
been stronger?

Exanpl e: An inadvertent release results from a worker
venting the wong wast e gas decay tank. Although the rel ease
di d not exceed Part 20 limts, the same m stake coul d have as
easily resultedinventing adecay tank with enough activity
to exceed the limts.

c. Di stance: Coul d t he person have reasonably been cl oser to
t he source?

Exanpl e: In the exanple in paragraph (a) above, the
i ndi vi dual coul d have been over exposed by standi ng cl oser to
t he source of radiation.

d. Shi el di ng: Coul d sonme uni nt ended shi el di ng have reasonably
been renoved?

Exanpl e: A radioactive source was accidently left in an
office area. Shielding afforded by a desk prevented the
over exposure of an individual worker inthe office. However,
not hi ng prevented the source frombeing left in an area of
the office that would not have been shiel ded by the desk,
such that the i ndividual woul d |ikely have been over exposed.

03. 04 Root Causes and Corrective Actions

Verify that the licensee directed sufficient managenment attenti on
to the event to evaluate its significance. Verify that the
| i censee has provi ded reasonabl e assurance that the root causes
have been identified and that corrective acti ons have beentakento
prevent reoccurrence of the event. Note, in sonme cases, the
licensee may curtail certain activities until full corrective

83501 - 4 - | ssue Date: 04/17/00



action can be inplenmented. The |icensee may establish and
i npl ement i mmediate, interim and |ong-termcorrective actions.

Experi ence has shown t hat uncontrol | ed exposures have resulted from
one or nore of the follow ng:

a. Poor hazards evaluation, including failure to survey or
i nappropriate surveys.

b. Inadequate instructions tothe workers, includinginconplete
requi renments or briefings.

c. Poor response to changing conditions by the Health Physics
cover age.

d. Failure to follow procedures.
e. Lack of Supervisory involvenent.
f. Lack of Managenent support.

g. Lack of effective comruni cati on between departnments (e.g.,
radi ati on protection and operations).

These areas may be interrel ated: any one of themnmay be a synptom
of a deeper underlying cause. For exanple, the chronic failureto
foll ow procedures or inadequate corrective actions for simlar
previ ous probl ens may be synpt ons of | ack of managenent support for
t he Radi ati on Protection Programand/ or insufficient involvenent in
work activities by the first |line supervisors.

83501- 04 RESOURCE ESTI MATES

It is estimted that approxi mately 25-35 hours will be needed to
conplete the requirenents of this procedure.

83501- 05 REFERENCES

NUREG CR 4884, “Interpretation of Bioassay Measurenents”

Regul atory Gui de 8.9, “Accept abl e Concepts, Mddel s, Equations, and
Assunptions for a Bioassay Prograni

Regul atory Cui de 8.26, “Application of Bioassay for Fission and
Activation Products”

Regul atory Guide 8.34, “Monitoring Criteria and Methods to
Cal cul ate Occupati onal Radi ati on Doses”

Regul atory Guide 8.38, “Control of Access to Hi gh and Very Hi gh
Radi ati on Areas of Nucl ear Plants”

NUREG BR- 0195, “NRC Enf orcenent Manual ” (definition of substanti al
potential for overexposures)
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END
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