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IE Information Notice No. 81-02: TRANSPORTATION OF RADIOGRAPHY DEVICES

'Backgrouhd:

Recent inspections by NRC have identified frequent noncompliancé with trams-
portation regulations .by radiography licensees. - As of December 3, 1979, the

" NRC inspection program has included inspection/enforcement of DOT regulations

in 49 CFR 170-178 as direct NRC requirements (see 10 ch,71}S);

The nature of radiography operations is somewhat unique in’ - that radlog'aphv

-devices most frequently serve a dual function; that is, they serve as
operational radiography cameras/source changers and as transportation

packages. Historically, this has caused some confusion on the part of
radiograpiny users, particularly-with respect to sorting out the transport
regulatory requirements of 49 CFR/10 CFR 71 from the operatiomal requirements
of 10 CFR 34 and the specific license which has been issued to the

. .radiography user. Another source of confusion for the radiography operator
‘is that he most frequently functions, with:-respect to the. transportatlon
.regulatlons, Ln the dual role of both shlpper and carrier.

-This notice. dlscusses some of the pertinent transpor atlon requlrements for
‘radiography devices when used ‘as transport "packages."” The explanatlons

should help to clarify the application of operational liceasing requirements
versus transport requirements applicable to shippers and carriers, thereby
enhancing regulatory compllance with the requlrements

Dlscu551ons.

Source Design -- Radiography sources contained within a device are .always

.encapsulated (Co-60 or Ir-192) and, therefore, meet the physical integrity

requirements of "special form" as defined in 49 CFR 173.389(g) and 173.398(a).
Radiography transporters are reminded that these requirements call for each
shipper of a. special form source to maintain a file of supporting safety

- 'analysis or documentation containing the results of the testing performed on

the source to demonstrate that it meets the special form requirements. This
does not mean that each shipper has to actually perform the tests, only that
be obtain and retain the documentation of the tests. As a practical matter,
each radiographer should establish in his records a file of such data for each

" source design in his inventory. ' It may be necessary,; therefore, for the

radiograpker to request the required information from his source supplier.
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Package Design -- Radiography sources in special form will.constitute a Type B
quantity when in ‘excess of 20 ci, with Type B packaging required for tramspor-
tation purposes. An exception to this rule is the DOT Specificatiom 55
(referred to as "Spec. 55") which is not necessarily a Type B package (see 49
CIR '178.250; note that DOT no longer includes this specificatiom im its annual
printing of 49 CFR). Spec. 55 (see Appendix A) is authorized for limited
Type B quantities (up to 300 ci) of special form radioactive materials
in domestic shipments only [see 49 CFR 173.394(b)(1)}. Under this pro--
vision, however, only Spec. 55 devices that were comstructed prior to
March 31, 1975 are authorized (DOT has recectly announced its intention to
"phase out" DOT Spec. 55; see 44 Federal Register 1832, Part II, January 8,
1979.)

For those raalography devices that exceed 20 Cl activity and are:-not contained
.in DOT Spec. 55, an NRC Certificate of Compllance (COC) must be issued pursuant
to 49 CFR 173.393a and 173.394(b)(3). Such approved designs may be used by
other than the original COC applicant provided that such user registers with
the NRC Office of Nuclear Materials Safety and Safeguards (NMSS), has a copv

" of the applicable COC, and complies with its terms and conditions [see 10 CFR
71.12(b)]. A listing of radiography devices for which NRC has issued a COC

is given in Table .1 (see Enclosure 2). . Copies of COCs are included in the
NRC/NMSS .reports, "Directory of Cer.lflcates of Compliance, for Radioactive
Materials Packages™ (NUREG—O383), which is. undated annually

CAUTION: The fact that a radiography dev*ce has been approved by NRC under a

: -~ specific license provision pursuant to 10 CFR Part 34 as an
overational device does not mean that it has been approved as a
Type B transnort package pursuant to 10 CFR Part 71. -

' Spacification Ove*packs - Pursuant to 49 CFR 173. 394(b)(5) and (6) and
173.394(¢)(4), Spec. S5 packages may be used to transport quantities of

of activity exceeding 300 ci (domestic service) or 20 ci (intermational
service), provided that a Spec. 20 WC (49 CFR 178.194) or Spec. 21 WC

(49 CFR 178.195) protective overpack is used. Again, however, this
authorization is restricted to the use of Spec. 55 packages constructed
prior to March 31, 1975. For internmational shipments, shippers must
additionally register as a user under the applicable DOT Certificate of
Competent Authority issued by that ageacy pursuant to 49 CFR 173.393b. DOT
further requires that this certificate be supplied to the foreign consignee
and Competent National Authority of  the destinacion country.

,Tvne A Packages --.For’ radlography devices not exceedlng 20 ci of activity as
special .form, the applicable transport specification is elther DOT Spec. 7A
[49 CFR 173.394(a)(1) and 178.350] or Spec. 55 [49 CFR 173.394(a)(2) and
178.250). For Spéc. 7A, as in the case of a special form source, DOT .
regulations require that each shipper of a Spec. 7A package maintain on file
written documentation attesting to the results of the Spec. 7A pexrformance
tests perSormed on the package desiga [49 CFR 173.294 (a)(1)].
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L If the'shipper of a Spec. 7A'package is aot the original desigeer or user of.
- that package, it will be necessary for the shipper to obtain the test report

‘i“data from the orlglnal supplxer/user or to perform the tests

Package Laoellng - Each radlographv dev1ce (package) must be prOperly labelled

T with the appropriate category of RADIOACTIVE label in accordance with 49 CER

- 172. 403(a) through (d). This requires affixing two labels, with one label on
each of ‘two opposite sides of ‘the package, based on the radiation dose rates
at the surface and at 3 ft (transport index) from the package. 'The dose rates
are limited to 200 mrem/hr at contact with any point on the extermal surface of
the package and 10 mrem/hr at 3 ‘ft from any po;nt on the surface [49 CFR

173. 393(1)] .

A question: frequently arises regarding the labellng of rad;ogranhy devices when
enclosed in an outer "convenience" box, enclosure, foot locker, etc., dutring
transportation. The question is whether or not the radiation levels at the
-surface of such:an outer enclosure'may be used to establish the labeling
requirements for .the overall "package." Since this situation is not addressed
in 49 CFR, it is permissible to use such enclosures and to establish labeling
on the basis of the dose rates at the exterior of the outer enclosure.

© Assuming that the inner component (the device) is a proper DOT Spec. 55 device
or is designed according to NRC/COC requirements, and is marked as such, the
“outer enclosure would also have to be marked with.the words  ""Inside Package
Complies with Prescribed Specification" [see 49 CFR 173.25(a)] and also be
labeled as requlred based on the dose rates at the surface and 3 ft {rom: the

ﬁffouter enclosure.

'CAUTION: The fact that a partlcular dev1ce has been xssued an VRC

‘ - certificate of ‘compliance does not necessarlly mean that,.

when fully loaded with its contents as authorized in a
specific license, the dose rates will be within the regulatory
limits. Each package must be surveyed to assure that proper

' labellng is auplled : C

Packages exceedlng the llmlts of 49 CFR 173. 393(1) may be transported in a »
closed, exclusive-use vehicle,: such as a radlographer s van, prov1ded that the
follow1ng limits are met: : : -

1,000 arem/hr at 3 ft from the external surface of the package,
" -200 mrem/hr at any point on the extermal surface of the vehicle,
‘and- 10 mrem/bour at 6 ft from the vehicle [49 CFR 173,393 (j)].

This means that a radiographer may transport a ‘package reading more than
200 mrem/hr at the surface, but less than 1000 mrem/hr at 3 ft from the
surface, ‘in his own exclu51ve-use vehicle. The radiographer may not deliver
'the same package to a carrier-for transport unless the carrler s veavcle is
con51gned ‘or ‘the radlographer s exclu31ve use.
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Shlvplng Papers -- A shipping paper-is requlred for each transfer of - radio-
 active material from the confines of the licensee's plant, whether ‘transported
. by the licensee or delivered to a carrier for transport. - The shipping paper
must include the information required by 49 CFR 172 203(d) for radloactxve

-'_;1.'::The DOT proner shlpplng name. (For radzography dev1ces, thls w1ll always be_
‘ ﬁw-f.p"RADIOACTIVE MATERIAL SPECIAL T-‘OR:‘!-N 0. S") .

2. -The name of each radlonucllde

3. A descrlptlon of the phv51cal and chemlcal form of the materzal
o -(For radlography -sources this descrlptlon is "SPECIAL FORM")

4. ‘The actzvzty contalned in each package measured iz curle'-‘

s, kﬂThe categorv of label applied to each package (RADIOAC”IVE WHIl"I
o RADIOACTIVE YILLOW II, or RADIOACTIVE YELLOW- -I11I). -

6. v The traasport 1ndex asszgned to each package bearlng RADIOACTIVE YELLOh-ll
‘ or RADIOACTIVE YELLO% III labels .

7. *The package certlflcate 1dent1f1cat10n, 1f 1t is an- VRC certlfled package

- 8. >For shipments tendered to a common carr*er,,the approprlate signed
s shipper’'s certification, and, for shipmeats by aircraft, the additiomal -
statement as to. acceptability for either passenger—carrv1ng or cargo-only
_aircraft. TFor shipments by passenger-carrying aircraft, the additional
statement of intended use in research or medical d1agnos1s'or treatment must
also be lncluded [49 CTR 172. 204(a), 172. 204(c)(3), (4), and (d)]
0
NOTE: Most radlography shlpments would therefore not be authorlzed for
passenger-aircraft shipments, since the intended use of the radio-~
graphy equlpment is not for research or medzcal aopl;catlons

9L «-Inst'uctlons for ma;ntenance of exclus1ve-use shaoment controls, in the
' case of packages transported with the higher dose.rates allowed by
49 CER 173 393(3) . ’

.‘VOTE. »The repetitive nature of radzographv transportatlon lends 1tself
to the preparation, of a "permanent" type of shipping paper
documentation that is specific to each particular source/device
configuration. Such documentation icould even take the form
of lamlnated cards retazned Ln thelvehacle glove compartment.

Vehicle ”lacardlng - The transport: vehlcle must be placarded bv ‘the llcensee

on the front, rear, and each side with the appropriate DOT placard (see

49 CFR 172.506 and 172.508) if any quantity of packages bearing the RADIO-
ACTIVE-YELLOW .III labels. is to be carried in the vehicle. Tor packages
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tendered to a common motor carrier, the lxcensee must provide the requlred

"i.placards to the carrler at the time the packages are picked up.

NOTE: DOT placard tequlrements should not be confused with radzography area
postxng requlrements of 10 CFR 20.203 and 34.42.

Securzng Cargo W1th1n Vehicle -- Radlography lzcenseﬂs who transport devzces

(packages) in their . own vehicles must provide for aoequate blocking, bracing,

or tze-down of the package to prevent its shifting or movement during normal
trapsport. Incidents frequently occur wherein devices are thrown off and lest
from moving vehicles, often ‘without the driver's awareness.. These incidents.
are usually caused by the failure to properly secure the device, combined

with a failure to.secure the cargo door of the vehicle. Recent cases of this
type have resulted in civil penalty for failure to comply with 49 CEFR 177.842(d).

. Recommended Action

Licensees should review all movements of radlo avhv devices away ‘-om their
place of storage to ensure that thev are (1) using a*nroorlate packages, -
[ properly controlling radiation levels.om. pacxages shipped, (3) providing -

proper shipping documents, and (4) following the applicable carrle* requlre-
- meats woen transporting devices in their own: venlcles :

No written'fespohse to this notice is reouired If. vou require additional
information regarding ‘this matter, contact the Fuel Fac111ty and Haterlals

" Safety Branch of the .appropriate Regional Offlce

Enclosures: - T
1. Appendix A, DOTVSpecification'SS
2. ;able I S
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Enclosure 1

APPENDIX ‘A
'DOT SPECIFICATION 55

AY
&

§ 172550 Specifcxion 55i wmetala-
- .cnaed,

lead or grasiom  weal.
dudde".. rubcna.ne an.u:uh <o
. iadner.
£ 172250-1 Complance. .
(23 Reguhed tnalldetals’

§ 172250-2 Requircements for dasizs
snd constroction. .

(8} Lexd or —w=oimmn metzl shisld to
be eooxsed in =0d siae] or egually 2-e
reccan: metal ¢f mintape wall thiske
aessas Iollows:

Q) Ope—eighihy imeh (’a") thick for
8t more thas § inchas of le=g OF LT

U= petal (see Nowe 1),

2) Ope-forrmy izah (1,°°) hick for
core than § nehes of ln.d or g SIS
=etal (see Note 1),

. Notr 1: TSicriem of lead W h:n.nz-:
mwwe\:ﬂdwwaﬂw nnd.nn
m.ataaauw cantamer wall,

\
b

15} Lead or Anium aeu.l &':Jeid W '

oe esmplelely encased s that moltes
lead cr wrrnicm meta) will Dot Low 2way
or lose i3 shislding eficiency U involved
in g 2ra. The shjeld must be supporded
= he oater oontalnes i sueh maszer
=t 1t c=nmot change pOSition wahder Ay
ordizsry concitiops. Paris gf e shield
=gt de 5o designed that radialion can.
0ot be “Sezmed™ gl point whese sestions

T lets (o%set dsmign required),

te) Coniziners we:ghing mcere than
502 pounds =ust be fitted with skids or

otherwise dezigmed 50 thal exg==dye

weight will be prevenled on o=ill aress
af car ar —tuck Loors,

td) Containers weizghine more thaa
£07 pow=ds must be srovided wIih Books,
hyadlies skids or other devices W {2elle
tzie handiag’

(&) Contaisess. ust be of such gize

- z2d design s v BrorsrY 2 reduce

the sadiation from the ccxiziner to
wethin the Uo=tis preseribed In § .73_83
nf tnis chapler,

) Contriners constyuctad with tThe
ing for draineges PUTPOse must hRive the
oDEning eXLTICT W the hiTding oo
tzimer plugged or cxpped. Drziz lnes
== be: muzz‘. e xrped RUS 2 DA
trrigl which 10 have & mell-peing 22 6T
below r.hn.r. ef ilr2d, {or exzizple, la-‘:
hard rubber o placie, '

§172.2503  Welding end brasine

fs) Fhen uset W join pais o the
sontiines must beperfommed N v worge
manlike zmner and zhall provide 8
folnt emsiency of Dot los than &5 D
gent, The —e.....zpoinzd}:n:.‘.::::a-
tarigl muct be i3 excess af 1,000° 2

£ 1/8250-4 Cosures.

(2) Closioe =ust be Yy poxmTe -
fastemizg Cevice capable of wiihslaning

- gevere (mopacws without faiuse

(5) Leso c. rzmtim metal shleldig
lormizg B s clozing fsvice =ust be
esmpletziy »’:u.scﬂ iz =l s:&l [
e:z.uly are.resisiant —~—u.L

(&) Closure must be of cf-set dediss
where ‘msemed imip otber paris of iDe
‘esotatner.

d) A :e:_.x mus: be previded an the

. clpsure 0 actorimodate 3 seal of A TyPe

that ust be desiroyes U ennu..ae is
opened for &Iy purpose . .

§ 178.250~5 Marking.

(3) Mzrring on ecach container i &3
unobstucted arss. by ebessing or o=
starmping on the csnleiner,oren s =etal
plate asisched to the contaies by welds
ing or Srazang, in letiess anc Sgares
least Yo' 1 Beight as {ollows:]

(1) 3CT-L5°*° (sa0r w0 be reolacad
By the tare veight of Wir container 1{or
exa=ple: DOT-E5 880)). These =arX3
thgll Be understood o ceriily thst tie
conteiner ce=plies with All speciicatics
reguitement.

(2) The words “RATIOACTIVE
MATTRIAL™

(3) Nsme ar tr-:ol Qleczesz) of
=sker or user assumimg re=pexsitlY
{or cs=pliance witz el usy e
guitements: his must be recorced with
the Bureau of Txpicuves



' RADIOGRAPEIC DEVICES HAVIWG NRC CERTIFICATES
: , " OF. COMPLIANCE _

TABLE 1

Enclosure 2

':Hahufacturer )

. Name and - o » y Cerﬁificéte
‘Model Number . . Type Number
.iAutomation‘Industries
500 - SU ' Source changer 9006
520 Exposure device 9007
GAMMA Industries
- 6717-B | Overpack - 6717
20, 204A, 50, 50A Exposure device 2126
. 100, 100A, 200, 200A Exposure device 9127
c-8. - ' ' Source charger 9128
St. Louis Testing Labs
STL-201 | Ekposufe_device 9024
“Source Product and
Equipment Company
c-1 Source Ehanger. 9036
SPEC 2-T - Exposure device’ 9056
Magnaflux Corporation
MX-1C-100 Exposure device . 9110
Technical Operations
650 - Source.changer 9032
660, 660E Exposure device 9033
- 676, 676E _Exposure device 9035
680, 680E Exposure device 9035
683 ‘ Overpack . 9053
684, 684W Exposure device 9028
-715° Overpack 9039
741, 741E Exposure device . 9027
750 - Source ckanger 9021
771 Source changer 9107
820 Source  changer- 9137
900 ‘Exposure device. 9141




