Appendi x D. X-Ray Fl uorescence
Lead Anal ysis Devi ces.

D-1. Description.
X-ray fluorescence analysis is

an accept abl e met hod for
measuring the lead content in

pai nted surfaces. It is a
cl ean, non-destructive testing
t echni que whi ch provi des
i medi ate results. X-ray

fluorescence analysis devices
(XRFs) enploy a seal ed source
of radi oacti ve mat eri al .
Unfortunately, the regulation
of XRFs is perneated wth
i nconsi stenci es. For exanpl e,
many nodels of XRFs contain a
seal ed NARM source which is not
regul ated by the U S. Nucl ear
Regul at ory Comm ssion (NRC) but
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either generally licensed (G,
specifically licensed (S), or
both (B) (which, actual ly,
nmeans either generally |icensed
or specifically licensed - this
is left to the discretion of
the |icensing agency which has
jurisdiction). Prior to
purchasing or renting an XRF,
t he agency whi ch has
jurisdiction in the proposed
use location (either the NRC or
an AS) should be contacted to
determine regul atory
requirenents.

D-2. Dose Potenti al

a. Mbst persons are not
aware that radi ati on dose-rates
from XRFs can be significant.
Dose-rates, with the shutter

which may be

regul ated by an

open and in

t he unattenuated

Agr eement State (AS) . beam for selected XRFs are
Addi tional ly, XRFs may be given in Table D1
Table D1
XRF I nstrunents
DEVICE ISOTOPE ACTIVITY SURFACE @ 12 INCHES
(Model) (mCi) (mR/hr) (mR/hr)
Warrington
Microlead | (G) Cobalt-57 10.8 180 6.0
Niton XL
Model 309 (S) Cadmium-109 10 (Not available) 10.44
Texas Nuclear [ron-55 45 2900 50
Metallurgist (B) Cadmium-109 5 232 50
Scitec FA1C (S)
Cobalt-57 40 (Not available) 29.3
Texas Nuclear [ron-55 100 375,000 188
Products M odel Cadmium-109 10 13,000 14
9290 (B) Americium-241 10 1,000 1
Curium-244 100 9,600 10
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b. Accor di ng to t he
Regi stry of Radi oactive Seal ed
Sources and Devices, the dose
rate on the surface of the
Warrington Mcrolead | (a
device which may be generally
licensed) is 5 nRY hr with the
shutter closed. The need for
extremty nonitoring (that is,
finger or wist TLDs) should be
eval uated for users of XRFs.

D- 3. NRC Requirenents.

a. VWhether an XRF is
generally l'icensed,
specifically licensed or even
if the device is rented, each

user of an XRF has distinct
responsibilities. Pursuant to
NRC and AS regqgul ations, any
person who uses an XRF:

(1) shall assure that all
|labels on the device are
mai nt ai ned;

(2) shall assure that it
is tested for |eakage of
radi oactive mat eri al at

required intervals;

(3) shall assure proper
operation of t he on- of f
mechani sm if any;

(4) shal | suspend
operation of the XRF upon

occurrence of (or an indication

of) failure or damage to the
shi el di ng or t he on- of f
mechani sm

(5) shal | suspend

operation of the XRF upon
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detection of 0.005 nicrocuries

or nmor e of r emovabl e
radi oactive material ;
(6) shall neither abandon

nor export the XRF;

(7) shall not transfer the
XRF to a general licensee
except where the device renains
in use at a particular |ocation
and, when in storage, is in the
original shipping container;
and,

radi ati on
| 0ss.

(8) shall report
i ncidents, theft, or
D-4. Specific Licensees.
a. An XRF specific
| icensee, or a person who rents
a specifically licensed XRF,
wll have to fulfill radiation
safety and XRF  operation
training requirenents. An
ei ght hour course will satisfy
nmost regul atory agencies. The
course may be provided by the
XRF manufacturer, a consultant,
or you may contact the HTRW CX
to di scuss training needs.

b. There may be no
training requirenments for an
XRF general licensee. 1In this
si tuation, it is strongly

recommended that XRF operators
are at |east nmade aware of the
rudi ments of radiation safety
and XRF operation in order to
ensure that occupational doses
and doses to the general public
are kept ALARA.



D-5. Safety nmechani sns.

a. The engineering safety
mechani sns differ significantly

from device to device. For
exanple, both the Scitec FALC
and t he Texas Nucl ear
Met al | urgi st nust be manual ly

operated to place the source in
t he open and cl osed positions.
Neither requires a sanple to be
in place to expose the source.

b. Conversely, t he
Warrington Mcrolead 1|, the
Niton XL Mdel 309, and the

Radi ati on Monitoring Devices,
Inc. Model LPA-1 require the
face plate of the probe to be
pressed agai nst a hard surface
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before the source can be
exposed. The Radi ati on
Moni toring Devices, Inc. Model

LPA-1 al so has two i ndependent
circuits which nust indicate
the sanme shutter position
status for the system to
oper at e.

c. Users of XRFs nust be
aware that these devices have
varying safety mechani sns.
Prior to use, a person should
know how t he shutter operates,
whet her the device has any
alarnms and what those alarns
i ndicate, and what steps to
take in the event a power
failure.
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