NRC INSPECTION MANUAL NVBS/ VS| B

TEMPORARY | NSTRUCTI ON 2800/ 031

EXTREM TY EXPCSURE MONI TORI NG

PROGRAM APPLI CABI LI TY: 2800

2800/ 031-01 OBJECTI VE

01.01 To verify licensees are providing shallow dose equival ent
(SDE) assessnents to the portion of skin of the extremty likelyto
recel ve the highest dose [10 CFR 20.1201(c)], by:

a. Properly using individual nonitoring devices appropriate for
nmeasuring the SDE; or

b. Using appropriate dosinmetric nodeling and cal cul ational
nmet hodol ogies to estimate the SDE to the portion of skin of
the extremty likely to receive the highest dose; and

c. Ensuring tinely processing of nonitoring devices and pronpt
review of results, sufficient to ensure that dose limts and
As Low As Reasonably Achi evabl e (ALARA) objectives are net
[ 10 CFR 20.1101(a)].

01.02 To verify that |icensees are providing:

a. Training that is appropriate and effective for handling
radi oactive material when extremty exposure is likely to
exceed 10% of the applicable I'imt (10 CFR 19.12);

b. Oversight, by appropriate |levels of managenent, of workers
and their performance and techniques [10 CFR 20.1101(c)],
sufficient to ensure that work is perfornmed in accordance
with approved |icensee procedures developed to nmintain
wor ker doses ALARA [10 CFR 20.1101(b)];

c. Appropriate special tools and shielding devices, and
requiring their use as specified by |icensee operating
procedures.

2800/ 031-02 BACKGROUND

Arecent Information Notice (IN)(IN 2000-10, dated July 18, 2000),
descri bes several instances in which extremty overexposures have
occurred. These overexposures occurredin amnufacturingfacility
and a radi ophar nacy. Reasons for these overexposures include:
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i nproper handl i ng of radi opharmaceuti cal s, i nadequate supervisory
oversi ght for workers, inproper dose cal cul ati on net hodol ogy for
dose to finger tips, inadequate shielding, and poor heal th physics
practices. Also, failuretorecognize that the extrem ty dosi neter
readings were not representative of the high extremty doses
contributed significantly to the overexposure incidents in the
manufacturing facility. For nore detail about the incident
descriptions, see IN 2000-10.

2800/ 031-03 | NSPECTI ON REQUI REMENTS

During routineinspections of all |icensed radi opharnaci es, nedi cal
i censees that handle radi opharmaceuticals in other than unit
doses, manufacturing facilities that have enployees who handle
unseal ed radi oactive material or |arge unshielded sources, and
ot her licensees that have the potential for significant dosetothe
extremties, inspectors shall:

03.01 Confirm by observation of work procedures, whether
appropriate extremty nonitoring i s provided for enpl oyees |ikely
to receive doses in excess of 10 percent of the limt.

03.02 Confirm that the assigned SDE reflects the dose to the
portion of the extremty likely to receive the highest exposure.

03.03 Confirm that extremty nonitoring device processing
(collection, process, and assessnent) is perforned in a tinely
manner, so that this information can be used to prevent
nonconpl i ance with occupational limts.

03. 04 Confirmthat appropriate radi ati on protection equi pment, such
as syringe shields and renote handling tools, is used when handl i ng
radi oactive materials.

03. 05 Confirmthat approved procedures are avail abl e, understood,
and are being followed when handling shielded or unshielded
sour ces.

The Regional O fices should attenpt to i nspect all nucl ear pharmacy
i censees, and all manufacturing and distribution type A broad
i censees, during the effective period of this TI.

2800/ 031- 04 | NSPECTI ON GUI DANCE

04.01 For the extremty, the annual limt is 0.5 Sv (50 renm to
the skin [10 CFR 20. 1201(a)]. Therefore, an individual likely to
exceed 0.5 Sv (5 renm to the skin of the extremty is required to
use an extremty nonitor [10 CFR 20. 1502] . Exceeding the [imt can
occur when working in a non-uniform radiation field or working
closely with unshielded, or partially shielded containers of
radi oactive material. Licensedradi opharnmaci es, nedical |icensees
that handl e radio-pharmaceuticals in other than unit doses,
manufacturing facilities at which workers handle unsealed
radi oactive material or |arge unshielded sources, and other
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licensees have the potential for significant SDE to the
extremties.

04.02 Waring dosinetry does not necessarily assure proper
assessnent of the highest exposure. The i nspector shoul d eval uate
t he adequacy of the |icensee's nethods used to assess the SDE to
the portion of the skin of the extremty expected to have received
t he hi ghest dose. Particular attention should be given to the
di stance between the location that is |likely to have received the
hi ghest dose when sources are mani pul ated nmanually (even when
shields are used) and where the extremity nonitor is worn. The
assi gned dose shoul d be based on t he best avail abl e data, whi ch may
include, but are not limted to:

a. Extremty dosinetry (i.e., ring badges or fingertip badges);
b. Wol e body dosinetry;
c. Survey data;

d. Correlations with other simlarly enployed persons for whom
simlar nmonitoring is provided,

e. Any conbination of the above or other data that are
appropriate for such cal cul ati ons.

I n general, ring badges, when used i n conjunction with appropriate
shielding, are sufficient to estimate the dose at the finger tips.
Wt hout shielding, radiationfieldgradients arelarge closetothe
source, and therefore, a calcul ational correction to a ring badge
result may be needed to adequately assess dose to the fingertips.
Syringe shields will also flatten the dose rate gradi ent to a point
where a ring badge will represent the highest exposure to the
extremty. However, the dosineter readi ng depends on many factors
when handl i ng shi el ded and unshi el ded sources, such as where the
dosi neters are worn, what procedures are bei ng performed, howoften
the procedures are performed, characteristics of the emtted
radiation, and which are the dom nant hands of the workers.
Therefore, the licensee should take the above variables into
consi derati on when assigning the extrenmty dose to the worker.

04.03 One extremty overexposure occurred because dosinmetry
i nformati on was not reviewed and evaluated in a tinmely manner, in
conjunction wth mscomunication between a |icensee and the
dosi netry processor. The collecting and processing of dosinetry,
and evaluating the results as quickly as possible after a
nmonitoring period, are vital to a good dosinmetry program Al so,
nore frequent exchanges (shorter nonitoring periods) mght be a
consi deration for procedures involving the potential for higher
exposures. For new procedures or workers new to a job, nore
frequent exchange of dosinmetry or nultibadging may provide an
earlier indication of poor work habits and eval uati on of exposure
conditions in the work environnent.

04. 04 ALARA considerations include procedures and engineering

controls to reduce exposures. Wirkers should not be handling
unshi el ded sources directly. Shields should al ways be used, and
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when t hey cannot (such as when using a dose calibrator in a nuclear
pharmacy), renote handling tools (tongs or forceps) shoul d be used.
The |icensee shoul d provide the necessary equi pnment to the worker
to preclude the need to directly handl e radi oactive sources.

04. 05 I nspectors should determ ne i f procedures are avail abl e, and
reflect actual work practices. Wrk procedures shoul d have been
docunmented and revi ewed by managenent and the radiation safety
staff. The procedures should be readily avail able to workers for
reference and review. |Inspectors should attenpt to determne if
the managers, supervisors, or senior enployees periodically
observe actual work practices to ensure that procedures are
sufficient for their purpose, understood by the workers, and bei ng
f ol | owed.

2800/ 031- 05 REPORTI NG REQUI REMENTS

05.01 Each region shall docunent its findings in the
i nspection records.

05.02 Wthin 60 (sixty) cal ender days of the expiration of this
tenporary instruction (Tl), each region shall send the Ofice of
Nucl ear Material Safety and Saf eguards (NMSS) a |ist of names and
license nunbers of all facilities that have been inspected
according to this Tl. For licensees inspected, each regi on shal
send the information |isted below. The requested infornmation may
be formatted in a manner that is nost effective and efficient from
t he standpoint of regional staff effort.

a. Wiether appropriate extremty nonitoring was provided;

b. Wether assigned SDErefl ected the expected hi ghest extremty
exposur e;

c. \Wether processing (collection, process, and assessnent) of
extremty nonitoring devices was being perfornmedinatinely
manner ;

d. \Wether appropriate radiation protection equi pment, such as
syringe shields and renote handling tools, was bei ng used,

e. \Wet her approved procedures were avail abl e, understood, and

wer e bei ng f ol | oned when handl i ng shi el ded or
unshi el ded sources.

2800/ 031- 06 COVPLETI ON SCHEDULE
No change in inspection scheduling will be required to use this TI
except to attenpt to schedule all nuclear pharnmacies, and all

manufacturing and distribution type A broad, during the TI’'s
ef fective period.

2800/ 031- 07 EXPI RATI ON
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This Tl shall remain in effect until Decenber 14, 2001.

2800/ 031- 08 CONTACT

Questions about this TI should be addressed to the Chief,
Section B, Materials Safety and Inspection Branch, D vision of
| ndustrial and Medi cal Nuclear Safety (MsSIB-B/ I MNS), NVSS, at 301-
415-7231.

2800/ 031- 09 STATI STI CAL DATA REPORTI NG

Al'l direct inspection effort expended as aresult of this Tl should
be char ged agai nst the i nspecti on procedure used during the routine
i nspecti on.

2800/ 031-10 ORI G NATI NG ORGANI ZATI ON | NFORVATI ON

10. 01 The MSIB/IMNS/NMSS initiated this TI.

10.02 The estimted onsite inspection tinme necessary to conplete
this Tl should be 1 hour. Actual inspections at a specific site
may require nore or less tine, depending on the circunstances.
10.03 There is no specialized training that is required to perform
t he inspection requirenments defined in this TI.

END
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