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NUCLEAR REGULATORY
COMMISSION

10 CFR Part 34

Safety Requirements for Industrial
Radiographic Equipment

AGENCY: Nuclear Regulatory
Commission

ACTION: Proposed rule

SUMMARY: The Nuclear Regulaton
Commission proposes to amend i!s
regulations that apply 10 industrial
radiography Licensees would be
required to use radiographic exposure
devices and assocta'ed equipment tha
provide additional safety features and
rad:ographers would be required to
wear pockel alarm dosimeters The
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NUCLEAR REGULATORY
COMMISSION

1CCFR Part M

Safety Requirements for Incustrial
Radiogri phic Equipment

Aaency: Nuclear Regulatory
Commission.

ACTVON Proposed rule: extension of
comment perod.
SUMMARY: On March 15 1984 (5 FR
8480), the NRC published for public
comment a proposed rule to require

-

additional safety features on
radiographic exposure devices and
associated equipment and to require
that radiographers wear pocket alarm
dosimeters. The comment period for this
proposed rule was to have expired on
May 16, 1988 Two letters, and two
telephone requests which are (o be
followed by letters, have been received,
requesting an extension of the comment
gnod for periods of time tha! range

m 30 t0 180 days. One of the
commenters is the Non-Destructive
Testing Management Association
(NDTMA), & major trade organization
representing a significant oumber of
radiographic equipment manufacturers
and users.

In view of the importance of the
proposed rule and the fact that:

* The rule involved major changes in
existing radiographic equipment.

¢ The industry will require significant
time to develop their own cost analysis
of the impact of the rule to compare vith
NRC estimates.

* The industry will require significant
time to do a survey of actual device
lifetimes to compare with NRC
estimates and which s necessary for the
cost analysis cited above.

The NRC feels that the present
comment period of 60 days allows
insufficient time to complete the
required analyses. For this reason the
NRC has decided to extend the comment
period for an additional 90 days. The
extended comment period new expires
on August 16, 1988
DATES: The commen! period has been
extended and now expires August 16,
1968 Comments mceived alter this date
will be considered if it is practical to do
#o but the Commussion is able to assure
consideration only for comunents
received before this date.

ADDRESSES: Send written comments or
suggestions to the Secretary of the
Commission, U.S. Nuclear Regulatary
Commission, Washington, DC, 20558
attention: Dotketing and Service Branch.
Copies of comments received may be
examined a' the NRC Public Document
B::on 1717 H Street, NW., Washungton,
FOR FURTHER INFORMA TION CONTACT:
Dr. Donald O Nellis, Office of Nucinar
Regulatory Research, U5 Noclear
Regulatory Commission, Washington,
DC 20858, telephone (301) 492-3628.

Dated = Sockville MD. this 16tk day of
May. 1982

For the Nuclear Rey sietary Comm.sman.
Sewoa |, Clallh
§ nam oo el aumw e

L DAL el SR W Y |
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proposed requircrients are intended 1o
ce radiation exposures to both
'8taphy personnel and the genersl
ic from the use of radiographic

pment. The proposed amendments

id affect persons licensed to perform
industrial radiography and
manulacturers of radiographic
equipment. The proposed amendments
would not affect x-ray ndnoﬂraphy or
devices incorporating natura ly
occurring or accelerator produced
radicactive matenral.

OATE: Comment period expires May 18,

1968 Comments received after this date

will be considered if it is practical to do

80, but essurance of consideration

canno! be given excep! as to comments

filed on or before this date.

ADORESSES: Mail written comments to:

Secretary, US Nuclear Regulatory

Commission Washington, DC 2085s.

Attention: Docketing and Service

Branch

Hand deliver comments to: Room

1121 1717 H Street NW Washington

DC. between 30 am and 415 pm

Federal workdays

Copies of a regulatory analysis and a
finding of no significant environmental
impact prepared for this proposed mule
may be examined at: The NRC Public

Document Room &t 1717 H Street NW

Washington, DC

FOR FURTMER INFORMATION CONTACT:

Dr. Donald O. Neliis. Radiation

Protection and Health Effects Branch

Division of Regulatory Applications

Office of Nuclear Regulatory Research

US Nuclear Regulatory Commission,

Washington. DC 20888, telephone (301)

492-3628

SUPPLEMENTARY INFORMATION:

Background

Industrial radiography is a technique
of nondes ructive testing which uses
tadioactive sources or x-rays to detect
Nlaws in welds. and cracks. breaks and
other structural deficiencies in bridges.
pirelines and manufactured articles
Most industrial radiography cperations
are conducted using gamma-ray emitting
sources. although x-rays and neutrons
can also be used The procedure for
taking radiographs is similar to the
procedure used for iaking medical x-
rays except that a radioactive source s
generally used in place of an x-ray
machine. The operating principal of all
of the devices is similar Most
radiography operations involve
projecting a radioactive source oyt of its
shielded position within the device.
some devices. such as the 0 called

Ppeliner.” utilize a shutter 10 allow the
radiation beam to exit from s shielded
porition within the device

The general procedure is as follows.
First. a radiation sensitive film is
positioned over the area of interest on
the item 10 be examined. Then a
radioc*aphy exposure device or camera
(which containg a sealed samma-ray
entting source within a radiation
shield) (s placed nearby. A Nexible
hollow tube called a “guide tube " is
connected to the front of the device and
the other end of the guide tube to which
an exposure head is attached is
positioned on the item to be examined
opposite the film. Next, on the back of
the device. a “control cable' is
connected to the radiation source; this
connection is made to the source
assembly. sometimes called & “pigtail”
(a short [ength of wire with the source
fastened on one end and a connector 1o
the cable on the other). Use of the
"pigtail” allows the connection to be
made without directly exposing the
tadiographer. Finally, a hollow tube
through which the control cable moves
Is connected to the back of the device.
The control cable and its tube are then
unreeled until the cranking device for
operating the cable is approximately
twenty feet from the device. This
cistance provides radiation protection
for the radiographer. The nex! step is 1o
crank (push) the radiosctive source from
the radiographic device 1o the end of the
guide 'ube The gamma-rays from the
source penelrate the item under
examination and interact with the film
Atthe end of the desired exposure lime
the source is cranked back into the
device A survey is made with 8
raciation detection device 1o ensure that
the source is in its shielded position. and
the film (s retrieved for development.
The radiographer is then ready to
proceed with the next exposure.

Although the described procedure
appears straightforward. and mos!
radiography 1s performed safely
radiation overexposures to
radiographers and occasionally to the
general public occur. Accidental
radiation cvers zposures to both
radiographers and the public have
concerned both the NRC and its
Agreement States beczuse the radiation
levels of the radicactive sources used in
industrial radiography are suificient 1o
Cause serious injury or death.

Industrial radiography performed in
the field is of most concern Unlike
many other applications of ionizin
radiation which are rigidly cont.-olfod
and remote from the public. .ndustrial
radiography involves the use of high
aClivity sources, somtimes in close
proximity to the general public. and s
ofien only under control of the
raciographer The work |9 generally
performnd under production pressure

and is often performed in adverse
weather and environmental conditions.
As a result. errors in following proper
safety procedures may be made by
radiographers and these occasionally
lead to radiation overexposures. In
many cases the required radiation
survey is not made and in some
instances assistant radiographers have
been ieft to perform the radiogrephy
themselves without the direct
supervision of the more highly trained
ond skilled radiographer. Some of the
failures of radiography licensees 10
follow NRC requirements have been
documented in & recent NRC
information notice.!

Radiography Overexposures

The NRC has been concerned about
the number of radiation overexposures
emong radiographers for severa! years
and has compleled. has underw ay.oris
considering. actions intended to reduce
the frequency of the overexposures
These actions include: (a) Development
of a training maenual for radiography
personnel to help ensure that they
understand the need for. and the
application of good radiation protection
practices.? (b) consideration of several
programs to improve training provided
to individual radiographers to help
ensure that they are adequately trained
and are aware of their direct
responsibility for safety performance. (¢)
increasing inspection time spent
observing workers performing actual
radiography operations. (d) providing
additional guidance for reporting events
as required by 10 CFR and ensuring tha!
these reports include clear information
concerning equipment failures when
appropnate, and (e) the establishment of
safety requirements for radiographic
equipment.

Radiation overexposures are required
to be reported to NRC by its licensees.
Over the decade ending in 1984
industrial radiography has accounted for
more than one-half of the overaxposures
reported by all NRC licensees greater

' NRC information Notice No 8743 “Recent
Safety Related Violations of NRC Requirements by
Indusinal Radiogrephy Licensees Seplember 28
1987 Single copies of this information 20Lice may be
obtained by teiephene by interesied persons ot (M)
LLIET S

' NUREG/BR-0024. “Working Salely in Gamma
Ra aphy 8§ A McCuimand C A Pecbody
‘-tvc&"“ of NUREG/BR-0024 may be purchised
from the Supenntenden of Documents. UsS
Government Prnting Office PO Bax 37082
Washingion DC 200137082 Copies are aire
Svailabie from the National Technical Information
Service U S Department of Commerce $288 Por
Royel Rosd Springfield VA 22141 A copy 0
v labie for inspection or copyng (or & fee m 1he
NRC Puklic Document Room 1717 M Sireel NW
Washinglon DC 20888
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than § rems to the whole bady or 75
rems to the extremities and almost 60%
of the overexposuras greater Lthan 25
rems (0 the whole body and 375 rems to
the extremities. Over this same period.
radiography accounted for almost 25% of
8!l overexposures reported by NRC
licensees (1984 10 the mos! recent year
for which complete exposure data has
been tabulated for all NRC licensees )

Duting the years 1979 through 1983
radiographer overexposures for both
NRC and Agreement States combined
averaged 18% of all overexposures,
although radiogrsphers represent only
4% of all radistion workers. It is
believed that many more incidents occur
which do not require reporting in which
tnere is @ potential for serious
overexposure from the bigh-intensity
relatively high-energy gamma-ray
sources used

The extreme hazard potentia!
involved in radiography overexposures
is shown in 2t leas! threc cases (all
incidents in foreign countries), where
children end adults have found lost
radiography sources and have died from
overexposure In other cases involving
radiographers. the overexposurcs have
caused acute effec's such as burns and
necrosis of body lissues Some examples
of incidents which show the extreme
hazard potential are

(1) 1580 Texcs The source assembt!y
{pigtail) was not properly connected
and the source remained in the guide
tube A properradiation survey was not
made. and the source was stcied in the
coiled-up guide tube in a room adjacen!
to @ work area One radiographer
received an overcxposure of 75 rems
one olhetr person an overexposure of 198
rems and thirty-one other persons
recieved exposures ranging frem 009 to
4 rems Had another radiography crew
not discovered the nexi day that the
source was missing from the device
many others could have been seriously
exposed

(2) 1985, Wyoming The source
assembly (pigtail) was not connected
properly or became disconaect” { The
radiography crew failed 1o make the
required radiation survey. and the
source wus stored in the coiled-up guide
tube in the back of a pickup truck for
iwo days Three radiographers received
exposures of 22. 7 and 0.6 rem and six
members of the general public and one
unbadged employee received doses
believed to be less than 0.5 rem each

(3) 1979, Californic The source
assembly (pigtail) became disconnccied.
was cranked out of the end of the guide
tube and fell 1o the ground No radiation
surey was made Anindividua! found
the source and placed itin his hip
pocke! and carried it around for abou!

45 minutes The individua! suffered a
severe radiation burn on his nght
buttock. In 1988 the individual still
walked with difficulty and was under
penodic medical review. Ten other
persons were exposed with two of them
developing radiation bums on their
fingers.

(4) 1884, Morocco: A source became
disconnected and fell to the ground. A
laborer found the source and took it
home Eight members of his family died
from overexposure, and severa! others
received significant doses.

(5) 1984. Texas An assistant
radiographer received an overexposure
of 7.5 rems for the quarter. Investigation
showed that the ndiogn’phor did not
elways lock the source after each
exposure as required. nor did he always
make the required radiation survey
Subsequent investigation also revealed
that the locking mechanism was
defective

Studies of radiography exposure data
have shown that the majority of
overexposures to radiographers involve
improper retraction of the source. failure
of the connecting device to hold the
source in the fully shielded position
once retracted. and failure of the
radiographers to properly perform the
radiation surveys required by the
regulations

A major factor in many of the
reported overexposures is the failure 1o
follow proper safety procedures
However. NRC data indicale that
radiography equipment problems
contribute to approximately 40% of all
reported overexposure events. The
prncipal causes of reported
overexposure in which equipment
problems played a contributing role are

(1) The source moves out of the
shielded position after bcm’ cranked
back inte the device and before being
locked. or the locking device is defective
and fals to retain the source in the
proper position.

(2) The source assembly (pigtail) is
not! properly connected or becomes
disconnected so that while it may be
cranked out of its shielded position in
the device. it cannot be retracted and
remains in the guide tube.

(3) The source assembly (pigtail) s
not properly connected or becomes
disconnected and is cranked out through
the end of the guide tube and drops to
the ground.

(4) The source becomes stuck in the
guide tube due to dlmr to the guide
iube or due to fraying of the control
cable

All of these conditions could be
recognized by performing a radiation
survey after each rediograph (to venly

Federal Register / Vol 53. No 50 / Tuesdsy. March 15 1988 / Proposed Rules

that the source is in ity shielded position
within the radiography device)
Radiographiers are required by the
regulations in 10 CFR 34 43(b) to perform
such a survey In many cases noweve’
the rediation survey instrument is not
used. is used incorrectly. or is defective
In the first of the causes listed above.
the overexposure generally only
involves radiographers. Ln the other
{hree there is considerable potential for
exposure to the public as well as
radiography personnel

Previous Regulatory lnitiatives

In an effort to reduce the rate and
severity of radiography overexposures
atiributable to equipment problems. the
NRC published an Advance Notice of
Proposed Rulemaking (ANPRM) on
March 27. 1978 (43 FR 12718) announcing
tha! it was undertaking the developmen!
of salety requirements for radiographic
exposure devices that are licensed
under 10 CFR Part 34 Among the
several comments received, was the
suggestion that the NRC delay further
sction on any rulemaking until
completion of a related consensus
performance standard A voluntary
consensus standard. NBS Handbook
136, American National Standard N422
“Radiological Safety for the Design anc
Construction of Apparatus for Gamma
Radiography” was issued in January
1981. Although the standard
incorporates many of the safety design
features proposed in the ANPRM itis a
voluntary consensus standard There
was no regulatory requirement for
manufacturers to adopt the
recommendations of the standard bu!
recent amendments to 10 CFR Parts 30
and 32 formalized NRC s source and
device registration process and will
ensure that future radiography devices
mee! the requirements of the standard

In March 1980 (partly as a result ol a
serious rediation accident that occurred
in California in 1979, example J above)
an ad hoc Radiography Sieering
Committee composed of NRC personne!
and State officiale representing the
Conference of Radiation Control
Pm?nm Directors. Inc.. was formed to
draft recommendations {or improving
radiography safety Four task forces
were subsequently established by the
steering committee to address vanous
aspects of the problem These task force
assignments were Training and
Certification. Radiographic Eouipment!
Design Safety. Inspection and
Collection and Analysis of Inciden!
Data
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In 1982. the NRC published a training
manuai for industirial radiographers.?
and \n 1384 the equipment safely task
force presented its recommendations on
performance crilena for radiographic
exposure devices * to the Radiography
Steering Commitiee and urged that the
recommendations be added to the rules
©s s00n as possible. These
recommendations include many of the
prerformance cntena specified io the
consensus standard together wath
additional cntena.

The voluntary consensus standard
ANSI N432, issued in 1981, is currenly
under review for possible revision. The
revision is expected to incorperate many
of the performsnce regquirements in the
international standard. 18O 3938,
“Apparatus for Camma Radiography
Specification.” Some of the performance
requirements to be incorporated in the
revised standard are the same as those
recommended by the equipment task
force and included in this proposed rule
However publication of the revision as
a final industry standard may take
several years When issued NRC will
consider if additional rulemaking is
appropnate or necessary to incorporale
the standard

While voluntary consensus standard
Amencan Nationa! Standard N432 has
been available since 1981, it docs not
appear that all manufacturers are
actually using the consensus standard
nor does it appear that its provisions
have been uniformly or complete!y
implemented by radiography equipment
manufacturers. Also. some of the
equipment currently in use may have
Leen manufactured prior to publication
of the standard and may not meet its
provisions As a resul! it is assumed
that the voluntary consensus standard
has had litile effect on reducing the
number or seventy of radiography
overexpesures Further some of the
equipment improvements recommended
by the Radiography Steering Committee
are not included in the standard.

It has been stated earlier that NRC
studies indicated that some 40% of the
incidents involved equipment problems.
Therefore it in felt that regulatory action
is needed at this time in order to reduce
the numbe+ of radiography incidents
¢+ occurnng and possibly to prevent
addihonal serious overexposures that
are potentialiy possible given the high

'S A McCuire 1nd CA Prabody “Working
Saley in Camma Radiography™ NUREC /BR 0024
U'S Nuclear Regulaiory Commssion Sepamber
1982

*“Radiographic Equipman: Salely Verformance
Crtena " D Money ICAL R Ratliff (TX) R Wascom
(LA S Baggerrand A Tae (NRC) Aprtl 20 1904
For e copy of Une reper see parsgraph hesding For
further Informam® Contact

radiation oatput of the sources used in
this industry

The Radiography Steening Commirtee
also suggested that one means of
reducing radiographer overexposures
caused by the failure to detect the return
of the source to its properly shielded
position in the radivgraphic exposure
device. would be to require that
radiographers wear alarm dosimeters,
(not chirpers). Alarm dosimeters are
radiation detection devices that provide
an audible alarm at a preset or
selectable dose or dose rate. These
devices may also bave a visual display
or dose or dose rate or both. Also. both
dose rate alarm and a dose alarm may
be incorporated within the same unit.

Audible-alarm dosimeters are
especially useful when radiographers
cannot hold survey meters because they
need both hands to perform a job or
when they cannot continually lock at
the survey meter because the operation
they are performing requires them to
look elsewhere. Alarm dosimelers are
not to be substituted for a radiation
survey meter but are to be considered a
complementary warning device The use
of alarm dosimeters is now a
requirement for radiographer trainees in
Canada and has proved useful
according to Canadian offic.als

NRC Regulatory Cuide 8.28 *
“Audible-Alarm Dosimeters” discusses
a program for the appropriate use of
alarm dosimeters. Enquines have
indicated that these dosimeters are used
in nuclear power plants on a relatively
widespread basis Few however are
used in the radiography industry in the
United States Alarm dosimeters are
considered reliable and bold up well
with proper use. They would provide an
audible warning to a radiographer when
he or she is approaching an exposed
source. so that actions can be taken
immediately (1o minnnize un:iecesssry
radiation exposure The oteering
committee reccmmended that the use of
alarm dosimeters be incorporated in the
proposed rule.
Discussion of the Proposed
Amencments

Section 34.20(c)

This paragraph incorporates
Amencan National Standurd N432 by
reference into NRC's regulations and
will require that future radiography
equipment meet Lhe specifications of

' Regulatory pusde 028 available for inspection
ot the Commismon » Publiz Document Room, 1717 W
Street NW . Washington. DC Copies of the
Reguistory Cuide may b parchased by calling (202)
75 2080 or by wrting (0 Ove Supenatenden: of
Documents U S Coverrunent Pranng Office Pog!
Off e Box I"0ML. W asd agion DC 2001 37082

this standard. The standard addresses
performance requirements for
radiography deiices. source assemblies
and controls. Examples of the
requirements specified 1 the ANSI
standard are:

a Radiography devices and controls
will be classified according to handling
and operational characteristics. Crank.
out devices will be classified as “Type
1" and pipeliner devices as “Type 2.
Remote controls will be designated as
“Type R" and local controls as "“Type
L' Local controls may only be used on
Type 2 devices

b Exposure devices will be marked
with the radiaticn symbol and will
display a radiation waming labe!l

¢. Exposure devices, controls, and
source assemblies will be expected (v
meet certain design and construction
criteria. Examples include: resistance to
stress of use (e.g. the effects of
radiation. temperature. and working
conditions): appropnate locking
mechanisms: adequate control and guide
tube connectors: crank direction
markings on the control: ané control/
lock assemblies that will not allow the
source to be exposed uniess the control
is properly connected and the source
assembly-dnve cable conneclion
propetly made

d Protohype exposure devices.
controls, and source assemblies will be
expecied 1o pass certain lests such as:
shielding efficiency. horizontal and
vertical shock. accidental drop. stress,
crushing. tensile streng'h. anc
endurance

Present 10 CFR Part 34 requirements
which limit extenior radiation levels will
be replaced by those specified in the
ANSI| standard. The exiating limit of 50
mR/hr a! 6 inches (15 cm) was
established when lead was commonly
used for shieiding and before the use of
depleted uraruum o radiogrephic
devices With the use of lead. most of
the small devices were close to 4 inches
(10 em) in radius and the maxitnum
surface levels were about 300 mR /hr
With the use of depleted uranium, the
distance from source to surface can be
on the order of 2 inches (Scm) and e
limit of 50 mR/hr at 8 inches (15 cm) can
cause radiation levels of 800 mR/hr at
the surface. The ANSI standard would
limit exterior radiation levels, on
portable dewices for example. to 200
mR/hr at the surface or SO R /br at §
cm but in either case not to exceed 2
mR/hr at 1 meter from the surface. The
lower external radiation levels for
portable and mobile devices should
resull in lower exposure rates for users
of those devices perticularly to that part
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of the us. *'s body that may be in contact
with the su.face of the device.

In addition to providing the lower
limits, ANSI N432 would provide an
alternative to determining radiation
levels on the surface of the device.
Evaluation of surface radiation levels
has frequently caused
misunderstandings with respect o
acceptable procedures. For almost all
kinds of radiation measunng
instruments, & de'ermination of surface
radiation levels requires a combination
of an instrument reading and a
calculation. The calculation is noeded
because the instrument reading reflects
the radiation leve! at some location
(often the geometric center) within the
radiation sensitive chamber of the
instrument. and that radiation level may
nct be the same as the level at the outer
surface of the instrument. Under the
aiternative to determining radiation
levels at the surface of the device the
determination may be made at 5 cm
from the surface By specifying & § cm
distance, determinations can be made
airectly with many instruments without
resorting to calculations. An acceptable
procedure for determining the radiation
levels near the radiographic exposure
device and the amount of rad;cactive
material that the device can contain is
given in ANSI N432 Other procedures
also may be used for this determination

Section 34.20(b)

This paragraph would require tha! a
label be displayed on exposure deyices
with information identifying the sealed
source radionuclide. its activity, and the
manufacturer and mode! number The
paragraph would also require that
devices to be used as Type B transport
containers mee! the applicable
requirements of 10 CFR Part 71

Section 34.20(¢c)

This paragraph would have “crank-
ou!” type exposure devices and
associated equipment meet additional
pe.formance uritena not specified in
ANSI N432. The maior provisions of this
pangroph are

4 Require the use of a source
assembly todnve cable coupling which
requires motion in at lsast two
directions with & positive force in one
direction in order to complete the
connection. The coupling would also
need to be designed. and the
manufacturer would be expected 1o
demonstrate. that it cannot be
unintentionally disconnected under
normal and reasonably foreseeable
abnormal conditions

b. Provide a visible source position
indicator on radiography devices The
object of this provision i1s 10 assure a

means for the radiogrs, "¢« '«

the device and seea ¢ -

that the source is or |

shielded position. Th . bl
be designed such tha - WA - g
readily foreseeable ol - ons
it would not falsely in. *» ¢+ pusition
of the source. Designs wiiich use source
assembly ball stop as the “rigger”
which have been prolotype tested in
accordance with ANSI N432 would be
acceptable. The visual indicator is not
intended to substitute for use o' a
properly functionirg radistion survey
meter. The indicator is simply another

means of provnd‘ln%:lhty ormation to
the radiographer about the position of
the sourcn.

c. Rad' graphy devices would have to
provide 4 system to automatically
secure .he source assembly when it is
crani. «d back into the device and a
delib: rate operation would have to be
performed on the device in order to
release the source assembly. This
provision should help to eliminate the
probiem of the source accidentally
moving out of the safe storage position
after it 1s "eturned to the device.

d. The seaied source or source
assembly would be labelled: "danger—
radicactive” This assembly is
commonly called the “pigtail " and
usually consists of a seale” radiation
source, ball stop and connector attached
to a flexible wire cable. The entire
assembly is comparable in size to &
pencil Labelling of the source assembly
should help minimize overexposures if a
member of the public finds a lost source
assembly. The label should be designed
o withstand the intense radiation and
10 not weaken the structural integrity of
the source assembly or interfere with its
use in the device

e The guide tubes to be used with
exposure devices would be expected to
pass the crushing tests for control tubes
as specified in ANSI N432. Also the
guide tube must pass a kinking
resistance tes! tha! closely
spproximates the kinking forces likely to
be encountered during use. The
Eropoud revision to ANSI N432 hes a

inking test for such guide tubes und the
NRC would find this test acceptable for
meeting the requirements of this section.
The test referred to is described in its
entirety as follows:

Place the projection sheath without
connection. on & horizontal surface and
fix one of the ends so that it does not
move in any way during the test. The
length of the projection sheath shall be
the maximum length suthonzed by the
manufacturer

Form a flat closed loop. either on the
right or left of the positioning axis, with
the fixed end under the loop. and keep

the ends crossed Ly means of a hoop so
that the loop cannot come undone under
the action of a vertical component of
elasticity and the free end can sull slide
withoul noticeable frction

Apply a tractive force to the free and
at a tangent to the loop. reducing the
diameter of the loop. The force shall be
applied by means of a dynamometer in
such @ way that it reaches 200N in §
seconds. The force shall be maintained
at this level for 10 seconds.

Repeat the test 10 times. undoing and
recoing the loop at the same point for
each test,

If the projection sheath is composed
of various par with connections.
restart the tes! including a connection in
the lovp. Close the loop as above so that
the connection and the crossing point
are opposite each other,

In addition, the proposed rule would
require the use of an exposure head or
similar device designed (o prevent the
source assembly from passing out of the
end of the guide tube and that the guide
tube (0 exposure head connection be
able 1o withstand the tensiio test for
control units specified in ANSI N432
The object of these provisions is to
ensure the use of appropriately
manufactured guide tubes in
radiography. The use of an exposure
head and an improved source to drive
cable connector shoulu be help lo
eliminate the nsk of accidental source
loss.

[ The proposed rule would require
that source changers ~rovide a system
for securing the source assembly in the
sale storage position when connecting
the drive cable 10 the assembly The
system should help to reduce
unnecessary exposure which could
result with a changer where the source
I8 Not secure.

8 The proposed rule would prohibi!
modifications that could compromise the
safe'y features of the system

Section 34 21(¢)

This paragraph continues the presen:
requirements of § 34.21 which limit the
radiation levels exterior to radiography
devices and certain other equipment
These requirements apply 10 all existing
equipment received prior to one year
after the final rule date. The allowance
for these limits for exposure devices wil!
be superseded by new requirements five
years after publication of the final rule
a8 indicated in § 34.21(b)

Sertion 34.30

This new section to Part 34 would
require licensees to report certain
problems they experience with
radiographic equipment. Present|y
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personnel overexposures are required to
te reported to NRC under 10 CFR 20.405
\While this section does require that the
cause of the overexposure be described
I does not request specific information
concerning equipment malfunctions
which may have led to the
overexposure. 10 CFR Part 21 provides
requirements for reporting defects or
noncompliance of a basic component in
which a defect or failure could cause a
substantial safety hazard. However. this
partis most applicable to the nuclear
power industry and its suppliers. As a
resull. NRC receives little information
concerning radiography equipment
mallunctions. The effectiveness of new
regulations should be evaluated on a
routine basis. This can be best
accomplished by requiring licensees to
report equipment failures to NRC.

The proposed rule would require
(censees Lo report any event where the
source assembly becomes
wnintentionally disconnected from the
crive cable (i.e. failure of the coupling).
e source cannot be retracted and
secured: or any component of the device
fais 1o operate as intended. The report
wouldinciude information descmbing

he problem. its cause. identifying the
equipment and i!'s manu.acturer. when
he protlem occurred, and the actions
‘aken to correct the problem. If an
Jverexposure occurred in connechon
“.1h an equipment problem. the report
suomitled under § 20 405 must also
nC..de the above information

Section M4 23

-

T=is section would be amended to
Nlivue a requirement for the licensee to
provide an alarm dosimeter 1o each
radiugrapher and assistant The alaim
dosimeter would have a pre-set signal
which would sound if the individual
enters a 500 mR/hr radiation field. The
500 mR/hr set point should be
sulficiently low to provide a reliable
alarm before @ radiographer could get
within about 10 feet of a lower activity
unshielded source. With higher activity
souices, this set point should avoid
sputious alarms due to radiation levels
close 1o the camera with the source in
the fully shielded position or dunng
routine operations provided radiography
personnel are exercising proper use of
distence and shielding to avoid
unnecessary exposure. The dosimeters
would also need to be checked priot to
first use each day to ensure that the
alarm sounds and would have to be
tested on an annual basis for an
acceptable response to radiation
Numerous alarm desimeter types are
on the market, the majority of which
provide a digita! display of the
ntegrated dose in addition 10 #larm

features Licensees may find the use of
anntegraung dosimeter that also
Incurporates the required dose-rate
alarm desirable. but it is to be
understood that use of these dosimeters
coes not relieve the licensee of other
requirements in the regulations such as
that contained in § 34.33(d) which
requires the processing of TLD's or film
badges when pockel dosimeters go off
scale.

Implementation

As proposed, the dates on which
particular requirements become
effective depend on when the Licensee
receives the radiographic exposure
device.

If the licensee now has the device ot
receives a nevice prot to one year lfllr
the effective date of the final rule no
mmediate action is required.

[fthe licensee receives a device later
than one year after the effective date of
the final rule, the device would have to
meet all of the requirements of the rule
at the time it is received and continue to
meet them

Five years after the effective date of
the final rule all devices would be
required to mee! all the conditions of the
rulc or be retired from use. Five vears
was selected based upon discussions
with equipment manufacturers. and
upon staff experience that indicates that
devices which project the source out of
s shielded position have an estimated
average lifetime of around § years and
o minimize the impact on small
tusinesses. However, NRC also
recognizes that this average life
eXpectancy is dependent on the device
and its amount of use.

Under this proposed schedule
equipment manufactures are expeced o
have a reasonable period to preduce
exposure devices which sausfy all the
new requirements. This schedule would
provide users with sufficient time to
retire old equipment The need to
implement the new requiremeni does
not appear sufficiently urgent to require
earlier da‘es however, i a significant
decrease in safe performance of devices
should occur. an eatlier implementation
date for particular requirements will be
considered.

The NRC requests that persons
commenting on the proposed
amendments particularly address any
anticipated hardships that may result
from the proposed implementation
schedule. Comments
anticipated costs to manufacturers and
to users of implementung the proposed
amendments will be most useful (f they
‘nclude a breakdown that is keyed to
e individual ~equirements in the
proposed amendments.

The proposed amendments would not
change the present regulatory
rec. rement that the applicant for a
radiography license propose the use ol
equipment (radiographic exposure
device) that is adequate to protect
health and munimize danger to health or
property. The applcant usually satishes
this requirement with respect to the
radiographic exposure device by
idennfying in the application the
manufacturer and model number of the
device that will be used. The NRC
technical reviewer of the application
relates the identified device to safety
information thet was filed by the
radiography equipment manufacturer
with the NRC or an Agreement State. [f
the safety information on file indicates
the identified device to be acceptable
for licensing purposes, then the
regulatory requirement for ar adoguate
radiographic exposure device is
satisfied. Recent amendments to 10 CFR
Part 30 and 10 CFR Part 32 have
formalized the administrative practice
under which manufacturers filed salety
\nformation concerniag their products
with the NRC in a process called
registration. This formalization of
procedures assures that all future
models of radiography devices approved
for distnbution by NRC will at least
maet the requirements of NRC
regulauons and the current requitements
of ANS!I N422 as described under 10
CFR 32.210.

Summary

The proposed amendments are
directed toward improving the salety of
radiographic exposure devices and
arsociated equipment and reducing the
number of overexposures that occur 1o
both radiographers and the public. The
changes proposed are . the form of
performance standards because it is
recognized by the Commussion that the
radiography equipment manufacturers
should have flexibility in the area of
construction and design standards. Also
the edoption of voluntary consensus
standards in government regulations is
recommended in OMB circular No. A-
119, "Federal Participation in the
Development and Use of Voluntary
Stendarda.” ln addition. since the
revised regulations will require
radiography devices lo meet the
performance standards, a new scctica is
10 be added to the regulations to require
the reporting of [aulures to meet these
standards parucularly those lavelving
source assemmbly disconnects and
lailures of the automalic securing
device The regulatons will also be
amended to require the use of alarm
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dosimeters by radiographers and
radiographier assistants

This rule would epply to all licensees
using radiographic exposure devices
unider 10 CFR glrl 34 The rule would
also affect the manufacturers of
radiographic exposure devices because
licensees could not use. and therefore
would not purchase. devices which
failed to meet the proposed performance
standards. Additional costs would be
incurred by licensees in the purchase of
alarm dosimeters to be ur.d by their
radiographers and radiographer
assistants and in annual =alibration and
maintenance of these dosimeters. Some
additional costs will also be incurred for
labelling under § 34.20(b)(1) and
reporting under § 34.30. It is experted
that the final rule would impose
performance standards on all
radiographic exposure devices
manufactured one year after the
publication date of the effective rule and
would require tha! all radiographic
equipment in use meet the performance
standards within five years aflter
publication of the fina! rule. There are
an estimated 3.500 rad.ogrephic
exposure devices in use. including
pipeliner type devices Devices which
project the source out of (ts shielded
position have #n estimated life-time of
around five years so that many. if not all
would have 1o be replaced within five
vears even il the regulations under
consideration are not issued NRC
anticipates that most of the pipeline?
tvpe of devices currently in use wil
mee! the proposed requirements

Impact

The impact on the radiography
ndustry (s expecied to be moderate
The regulatory analysis accompanying
this rule indicates that some 3.500
radiographic exposure devices are
currently in use. distnibuted among
approximately 1.100 licensees or
approximately 3 devices per licensee.
There are also approximately $.000
radiographers and radiography
assistants employed on a full- or pan.
time basis and an estimated additional
5000 radiography supervisors who are
active:y engaged in the field for o few
weeks each year the costs of
implementing the proposed changes in
radiography devices have been
estimated a! approximately $150 per
device and the average cos! of
providing slarm dosimeters to
radiographers is $325 per dosimeter If
the average licensee 1s assumed to have
three radiography devices which have
an average ' fetime of § years and § full
time radiographers the added cos! per
licensee amounts to $1 625 for the initial
purchase of alarm dnsimaeters and & $930

annual cost for replacement of devices
and dosimeters, maintenance reporting.
and labelling The regulatory flexibility
analysis. set out in Appendix A of this
document presents a more delailed
analysis of the costs involved.

Finding of No l&r&ﬁum Environmental
Impact: Availability

The Commission has determined
under the National Environmental Policy
Act of 1960, as amended. and the
Commicsion's regulations in Subpart A
of 10 CFR Part 51, that this rule, if
adopted. would not be @ major Federal
action significantly affecting the quality
of the human environment and therefore
an environmental impact statement is
not required.

The proposed rule will involve
engineering design modifications and
significant creative engineering may be
involved but no requirements for
significant quantities of materials
water, eleciricity or other forms of
energy have been identified and no
environmental or-radiation poliution will
be involved

The environmental assessment and
finding of no significant impact on
which this determination 13 based are
available for inspection at the NRC
Public Document Room, 1717 H Street
NW.. Washington, DC. Single copies of
the environmental assessment and the
finding of no mignificant impact are
available f[rom Dr. Donald O Nellis
Radiation Protection and Health Effects
Branch, Division of Regulatory
Applications. Office of Nuclear
Regulatoty Research. US Nuclear
Regulatory Commission, Washington
DC 20558, telephane (301) 492-3628

Paperwork Reduction Act Statement

This proposed rule amend,
iniormation coliection reyuirements that
are subject to the Paperwork Reduction
Actof 1960 (44 U S C. 3501 et segq ) This
rule ha* been submitted to the Office of
Management and Budget fur review and
approval of the paperwork
requirements.

Regulatory Aoalysis

The Commission has prepared a draft
regulatory analysis on this proposed
regulation The analysis examines the
costs and benefits of the altermatives
considered by the Commission. The
draft analysis is available for inspection
in the NRC Public Document Room, 1717
H Street NW. Washington, DC. Single
copies may he obtained from Donald O.
Nellis. Office of Nuclear Regulatory
Research. 'S Nuclear Regulatory
Commiss,on. Washington, DC 20885
telephone (301) 482-3628.

The Commission reguests public
comments on the draft regulatory
analysis. Comments may be submitied
to the NRC as indicated under the
ADDRESSES heading

Regulatory Flexibility Analysis

The NRC has prepared a regulatory
flexibility analysis on the impact of this
rule on small entities as required by
Section 604 of the Regulatory Flexibility
Act The analysis which is set out in
Appendix A of this document, indicates
that the proposed rule could have an
economic impact of about $1.625
initially. and $930 annually on each
radiography licensee, 90% or more of
which are considered to be small
entities. These costs are not considered
1o be overturdensome in light of the
possible benefits denved

Any small entity subiect to this
regulation which determines that
because of its size, 1t 1s Likely to bear &
disproportionate adverse economic
impac! should noti{ly the Commission of
this in a comment that indicates the
following

{a) The licensee's size in terms of
annual income or revenue and numbober
of employees

(b) How the proposed reguistion
would result in & significant vcaromic
burden upon the licensee as compared
1o that on a large licensee, and

(¢c) How the proposed regulations
could be modified 10 take 'nto accoun!
the licensee s d.flenng needs or
capabilities

Backfit Analysis

This proposed rule doc  not modify or
add to systems. structu? , components
or design of a facility. the design
approval or manufactunng license for a
facility: or the procedures or
organization required to design
construct or operate a facility.
Accordingly no backfit analysis
pursuant to 10 CFR 50 109(c) 18 required
for this proposed rule

List of Subjects in 10 CFR Part 34

Byproduct matenal Packaging and
containers. Penalty, Radiation
prutection. Radiography. Reporting and
recordkeeping requirements. Scientific
equipment, Security measures

For the reasons set out in the
preamble and under the authority of the
Atomic Energy Act of 1954 as amended,
the Energy Reorganization Act of 1974,
as amended. and $ U S C 853 the NRC
is proposing to adopt the following
amendment 10 10 CFR Part 34
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RADIOGRAPHY AND RADIATION
SAFETY REQUIREMENTS FOR
RADIOGRAPHIC OPERATIONS

Po":'* NCO reQuirements for
hy equipment

| véernment
Washington DC 20402 and I
American National Standards lnstitute
Inc. 1430 Broadway. New York. New
York 10018 Telephone (212) 642490

pies of the document are available for
inspec! ol the Nuclear Regulatony
Commission Public Document Room
1717 H Sureet NW., Washington, DC
20555 A copy of the document is also on
file at the Office of the Federa! Register
H]“LQJQMN\\ Rt m 83

Aashington, DC 20408 A not
change in the matenal wil
in the Federal Register

L) In addition to the 'uwrvmc' s
specified in paragraph (a) of this section
the following requirements apply ¢
adiographic exposure devices and
associated equipment

(1) Each rediographic exposure device
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the source assembly from water. mud
sand or other foreign matter during
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() Each sealed source or source
essembiy must have attached to it or
engraved in it a durable, legible. visible
label with the words: "DANCER —
RADIOACTIVE" The label must not
interiere with the safe operation of the
exposure device or associated
equipment
(6) The guide tube must have passed
the crushing tests for the control tube as
specified in ANSI N432 and a kinking
resistance tenl that closely

or covers which will protect
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§ 3427 Limit on levels of radiation for
FROIOQraphic SXPOBUTE GevVICet ANE 107 AP
containers.

0) Paragraph (a) of this section sha
Appiy 10 all existing equipment received
prior 1o (insert @ date one year after the
publication date of the final rule) Five
years after (insert the date of
publication the final rule) § 34.21 shs
apply only to storage containers and &!!
other radiographic equipment mus! mee
the requirements of § 34 20

4 Se.tion 34.30 is added 10 read as
follows

§ 3430  KHeporting requirements.

(a) Ln addition to the reporting
requireraents specified under other
sections of this chapter. each licensee
shall provide a written report to the U' S
Nuclear Regulatory Commission.
Division of Industrial and Medica!
Nuclear Safety; Medical Academic and
Commercial Use Safety Branch
Washington. DC 20855 with a copy to
the Director, Office for Analysis and
Eu vation of Operational Data. US

lear Regulatory Commission

e 244




Washingion. DC 20555 within 30 days of
the occurrence of any of the following
incidents involving radiographic
equipment

(1) Unintentional disconnection of
the source assembly from the control
cable

(2) Inability to retract the source
assembly 10 ity fully shielded position
and secure it in this position

(3) Failure of any component 1o
properly perform its intended function

(L) The licensee shall include the
following infermation in each report
submitied under paragraph (c) of this
section:

(1) A description of the equipment
problem

(2! Cause of each incident. if known

(3) Manufacturer and mode! number
of equinment invalved in the incident

(4) Place. ime and date of the
incident

(5] Actions taken to establish normal
operations

{6) Corrective actions taken ot
planned 1o preven! recurrence

[c] Reports of overexposure submitted
under 10 CFR 20,408 which involve
failure of safety components of
radiography equipment must include the
information specified in paragraph (b) of
this seclion

(8) In § 34 33 paragraph (&) is revised
to read as follows and a new paragraph
() 15 added to read as follows

£3433 Personnel monitoring

'a] The licensee shall not permit any
individual to act as a radiographer or 8
raciographer's assistant unless a' all
times duting radiographic operations
e3ch such individual wears g direct
reading poche! dosimeter an alarm
dosimeter and either a film badge or a
thermoluminescent dosimeter (TLD
Pocket dosimeters must have a range
from zero 1o at least 200 milliroentgens
and must be recharged a! the start of
each shift. Each film badge and TLD
must be aasigned to and worn by only
one individual
. . . . .

(f) Each alarm dosimeter must—

(1) Be checked to ensure that the
alarm functions properly (sounds) prior
1o use at the start of each shif,

2] Emit an alarm signal at & proset
duse-rate of 500 mR/hr:

(3) Require special means to change
the prese! alarm function: and

(4) Be tested at periods not to exceed
one year for correct response 10
radiation’ Acceptable dosimeters mus!
alarm within plus or minus 20 percent of
the trye radiation dose-rate

6 In Appendix A, ltem l1C is
amended 10 add an item 3 1o read as
fg':;O“‘

Appendix A

" L B |
c 2.5 %
3. Alarm dosimeters

Dated ot Washington DC. this 10th day of
March 1588

For the Nuclear Regulatory
Commission
Samue! | Chilk,
Secreiary of \he Commss -

Appendix A to This Document—
Regulatory Flexibility Anslysis for
Amendments 1o 10 CFR Part 34 on
Safety Requirements for Industrial
Radiographic Equipment

The Nuclear Regulalory Commission
proposes to amend its regulations that
apply to industnal radiography. The
proposed amendments would impose
additional safety performance standards
on radiographic equipment and
radiographers would be required to
wear alarm dosimeters In addition. the
proposed amendments would require
reporting of failures of radiography
equipment to meet salety performance
standards in the field

Industrial radiography performed in
the field has been of concern to the NRC
and its Agreemen! States for over 20
years. in pari because of its high
incidence of overexposure (4 10 5 times
that of other radiation workers). and in
pari because of the potential fcr semous
consequences 10 both the public and
tadiographers due 1o the high activity of
the radicactive sources used in this
industry ‘Among the actions considered
by the NRC 10 help alleviate the
$i1ualion are

(8) A training manual for rediography
personnel

(b) Improved training programs for
individual raciographers

lc) Increasing inspection time
observing actual radiographic
operations,

(@) Providing additiona) guidance f ¢
ro:;orung events a9 required by 10 CFR,
an

(e) Estabiishmen! of safety
requirements for rediographic
equipment

The amendments pro
rulemaking fall within the last action
category above They are designed to
reduce the potential for overexposures
by the imposition of safety performance
standards on radiographic exposure
devices and associated equipment and
by providing some redundancy in
detecting exposed sources by requinng
the use of alarming dosimeters

A total of approximately 1100
radiography liconses are currently in

sed in this
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effect. approximately one-third have
been 1ssued by the NRC and the other
two-thirds by the Agreemen! Stales

Based upon a recen! survey of some
355 NRC radiography licensees and
di~cussions with Agreement State
personnel in California, Louisiana. and
Texas. the steff had concluded
approximately 0% of all radiography
licensees have annual receipls of less
than $3.8 million. the criterion for
defining "small entites " specified in
section 805(b) of the Regulatory
Flexibility Act of 1980,

Most of the radiography licensees are
in the business of nondestructive testing
in which rediography represents only a

art of their total income. A few small
En’m work only in radiography. In spite
of the classification as small entities, the
NRC survey cited above indicated that
76% of the licensees had annual receipts
of over $500K and mos! of the remainder
had annual receipts exceeding $250K.

The estimated costs to individual
licensees resuluing from the propeosed
amendments consist of an initial cost of
81625 for the purchase of alarm
dosimeters and an annual cost of $830
for replacement of devices and alarm
dosimeters. annval calibration of alarm
dosimeters. and annual maintenance
cosis In addition. it 1s estimated tha! the
re,orting reyirement on defestive
equipment an', the requirement for
labeling the sevices specified in
§ 34.20(0)(1) will result 1n an annual cost
10 each licensee of about $100

A breckdown in the annval ces! per
licensee given above is as follows

Replacomen of enposure devices S o
Repacemen: of alam dovimeien 3
Arnue mamengnce of dosimeien .
Calbraton of alarm dosmeien A ]
Reporing and labeling hed

e

Although the majonty of the licensees
fall within the category of “small
entities” as deflined by the NRC. the
Commission feels that the initial and
ennual costs of the proposed rulemaking
which are described above should not
have a significant economic impact on
most of the licensees. Further, the
Commission has concluded that the
benelits that would result to
radiographers and to the general public
as a result of the proposed rule does not
duplicat? or confllict with other Feders!
rules
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