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10 CFR Part 34

Safety Requiremen's for Industrial
Radiographic Equipment

AQtNCY: Nuclear Regulatory
Commission.
ACT60M: Proposed rule.

8808090160 880809 suuuamv:The Nuclear Regulatory
PDR PR Commission proposes to amend its

34 53FR8460 PDR regulations that apply to industrial
radiography. Licensees would be
required to use radicyraphic espesure
devices and associated equipment tha.
proude additional safety features and%

i
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, rad:egraphers would be required to

f w eer pocket alarm dosimeters.The
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additional safety feetures 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 te.1984. Two letters, and two

,

telephone requesta which are to be |
followed by letters, have been received. ;

tequesting an extension of the comment
period for periods of time that range ,

from 30 to 180 daye. One of the l

commenters is the Non Destructive
Testing Management Association

.

I
(NDTMA), a major trade organization I

representing a significant number of |

radiographic equipment manufacturers i

and users.
'

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

* De rule involved major changes in ,

existing radiographjc equJpment. |
* %e Industry will require significant '

time to develop their own cost analysis
of the impact of the rule to compare with
NRC estimates.

* ne Industry will require significant
time to do a survey of actual device

,

lifetimes to cornpare with NRC 1

estimates and which is necewary for the I

cost analysis cited above.
The NRC feels that the present

comment period of 60 daye allowe
insufficient time to complete the
required analyses. For this reason the ,

NRC has decided to extend the comment |
period for an additional 90 days. De |
extended comment period new expiree I

on August 14,1984. |
OATES:De comment period has been i

extended and now expires August 16, |
1968. Comments received after this date I

will be considered if it is practical to do
so but the Commission is able to assure I

consideration only for comments I

received before this date. |

ADoAt&SES: Send written comments or
suggestions to the Secretary of the
Commission. U.S. Nuclear Regulatory
Commission. Washington, DC,20555
attention: Doheting and Service Branch.-

Copies of comments received may bv
NUCt. EAR REQULATORY examined at the NRC Public Document '

COMMISSION Room. In7 H Street, NW, Washmaton, 1

DC.

10 CFR Part N Pom PustTwen espomasATN>m cowfacn
Dr. Donald O. Nellis, Office of Necieat

Safety Requhements for industried Regulatory Research. UI. Nvjear
Radlogrs PNc Equipment Regulatory Commission. Weshington,

ep no 62 6,

Acesecr. Nuclear Regulatory
Commission. Deted NMD h in day of

ACTMNe Proposed rule; extension of fo'r tI!
I

Nuc!,at Repletary Coca. man.
comment penod. g, g
Sunsesanr. On March 15,19as. (5? FR S mM of0*C'aunwus
M60), the NRC published for public % aa,1tn? 'W a-ts ast M vs!
comment a proposed rule to requl's 9sme.ew,

___ _ - _ _ _ _ _ _ ~. , ,_
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proposed reqairenients are intended to The general procedure is as follows. and is often performed in adserse itce radiation esposures to both
First. a radiation sensitive film is weather and environmental conditions.* graphy personnel and the general positioned over the area of interest on As a result, errors in following properic from the use of radiographic
the item to be esamined. Then a safety procedures may be made by.ptnent. The proposed amendments radioraphy exposure device or camera radiographers and these occasional!y4!d affect persons licensed to perform

incustrial radiography and (which contains a sealed gamma. ray lead to radiation overexposures. In
emitting source within a radiation many cases the required radiationmanufacturers of radiographic shield)is placed nearby. A flexible survey is not made and in someequipment. The proposed amendments

would not affect x. ray radiography or
hollow tube called a "guide tube"is

devices incorporating naturally connected to the front of the device and
instances assistant radiographers bas e

1

the other end of the guide tube to which been left to perform the radiography |
themselves without the directoccurring or accelerator produced an exposure head is attached isradioactn e rnaterial,

positioned on the item to be examined supervision of the more highly trained
and skilled radiographer. Some of thecatt: Comment period expires May 16, opposite the film. Next, on the back of failures of radiography licensees to1988. Comments received after this date the device, a "control cable" la follow NRC requirements have beenwill be considered if it is practical to do connected to the radiation cource; this
documented in a recent NRCso. but 4ssurance of consideration connection is made to the source information notice.'cannot be gnen except as to comments assembly, sometimes called a "pigtail"

filed on or before this date. (a short length of wire with the source Radiography Overexposures
AoDatsstt: Mail written Comments to: fastened on one end and a connector to
Secretary. U.S. Nuclear Regula tory the cable on the other). Use of the The NRC has been concerned about
Commission. Washington. DC 20555. "pigtail" allows the connection to be the number of radiation overexposures
Attention: Docketmg and Service made without directly exposing the among radiographers for several years
Branch. radiographer. Finally, a hollow tube and has completed. has underway, or is

Hand delis er comtnents to: Room !hrough which the control cable moves cons dering. actions intended to reduce
1121.1717 H Street NW Washington, is connected to the back of the device. the frequency of the overexposures.
DC. between 7.30 a.m. and 415 p.m. The control cable and its tube are then These actions include: (a) Development
Federal work days. unteeled until the cranking device for of a training manual for radiography

Copies of a regulatory analysis and a operatmg the cable is approximately p,non.iel to help ensure that they
f nding of no significant environmental twenty feet from the device. This understand the need for, and the
impact prepared for this proposed rule distance provides radiation protection application of. good radiation protection
may be examined at: The NRC Public for the radiographer. The next step is to practices.8 (b) consideration of several
Document Room at 1717 H Street NW., crank [pah) the radioactive source from programs to improve training provided
Wa shirgton. DC. the radiographic device to the end of the to indnidual radiographers to help
rom ruarNam mromu Atsow contact: guide tube. The gamma. rays from the ensure that they are adequately trained
Dr. Donald 0. Nelbs. Rad ation ,'jnj;,'r a d b'r'a' and are aware of their directE" '

Protection and Health Effects Branch. h fik responsibility for safety performance. (c)
Dmsion of Regulator) Applications. A the end o! the desired exposure time increasing inspection time spent
Office of Nuclear Regulatory Research, the source is cranked back into the observing workers performing actual
U S. Nuclear Regula tory Commission, desite. A suney is made with a raiography operations. (d) providmg
Wa shmaton. DC 20555, telephone (301) $ ,' ,", 'fdejposi '. a n as required by to CFR and ensurmg that

' ' '" h additional guidance for reporting events
**8 g,

supptsu NtanyiNromwAttom the film is retrieved for development. these reports include clear information
The radiographer is then ready to concernmg equipment failures whenBackground
proceed with the next en[proce.osure appropnate, and (e) the establishment of

Although the desenbe dure safety requirements for radiographicIndustnal radiography is a techmque
of nondeuructive testmg which uses appears straightforward, and most equipment.
radioactive sources or x rays to detect radiography is performed safely. Radiation overexposures are required
flaws in welds, and cracks, breaks and radiation overexposures to to be reported to NRC by its licensees,
other structural deficiencies in bridges. radiographers and occasionally to the Over the decade ending in 1964
pipelines and manufactured articles, general public occur. Accidental
Most industrial radiography eperations radiatten overnposures to both industrial radiography has accounted for

are conducted using gamma ray emitting radiographers and the public have
rnere than one half of the overexposures

sources although x rays and neutrons concerned both the NRC and its
reported by all NRC licensees greater

can also be used The procedure for Agreement States because the radiation
_

taking radiographs is similar to the lesels of the radioactive sources used in i SRc mronuhan sonu No. en<s -anem I

procedure used for taking medical x. industrial radiography are sufficient to Safe's Retaied veoisoons of sac Req nmente by '

3"8'*I "*8'08t*Phy bc'"'"8 " 5'P4mb" 21
rays except that a radioactive tource is cause senous injury or death. * 5 # 83 "'*''"'""*"""*"**F6'

Industrial radiography performed in $"$. "*##"generally used in place of an x ray
the field is of most concern. Unlike

"*" ** * #
Imachme.The operating principal of all

of the devices is similar. Most many other applications ofionizing e sunscles.co24. modma safely in comma i

radiography operations involve radiation which are rigidly controlled Radioe'aphy." 8. A McCom and C. A. Pubody.
tema cop.n omRwan come mo be punhand ;

projecting a radioactive source out ofits and remote from the public. :ndustrial /' ',",M',",.",7,",d'MU$*,',",''/d |shielded position within the device; radiographyinvolves the use of high wusasion. oc roowoea copin m sie.
some devices such as the so called

activtry sources, somtimes in close
nsaatae rmm the tvebensiinhaiui talonunca 1

'

proximity to the general public. and is 5'mc' U S D'P8"*'a' of Com'reece ::ss Pon"pipeliner." utihre a shutter to allow the often only under control of the ''' '' "" 8 SP"" 8 ''d V ^ 221' t ^ '' F ''0
radiation beam to exit from a shielded
po ition withm the device. radiographer. The work is generally $$'dNfo*c'$.$"p'[.','?d/[s f,,'','N

performed under production pressure w nhmsten. DC 205s5
!

,

1
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than 5 rems to the whole body or 75 45 minutes The individual suffered a that the source is in its shielded position

eems to the extremities and almost 60% severe radiation burn on his right within the radiography device).
of the overexposures greater than 25 buttock. In 1985 the individual still Radiographers are required by the
tems to the whole body and 375 rems to w alked with difficulty and was under regulations in to Cm 34 43(b) to perform
the extremities. Over this same period. penodic medical review. Ten other such a survey. In many cases. however.
radiography accounted for almost 25% of persons were exposed with two of them the radiation survey instrument is not
all overexposures reported by NRC developing radiation burns on their used. is used incorrectly, or is defectn e-
licensees. (1964 is the most recent year fingers. In the first of the causes listed above,
foe which complete exposure data has (4)1964. Aforocco: A source became the overexposure generally only
beon tabulated for all NRC licensees ) disconnected and fell to the ground. A involves radiographers. In the other

During the years 1979 through 1983 laborer found the source and took it three there is considerable potential for
radiographer overexposures for both home. Oght members of his family died exposure to the public as well as
NRC and Agreement States combined from overexposure, and several others radiography personnel.
averaged 18% of all overe=posures. received significant doses.
although radiog'aphers represent only (5)1964. Texas: An assistant Predous Regulatory Initiatives
4% of all radiation workers. it is radiographer received an overexposure
belie ed that many more incidents occur of 7.5 rems for the quarter. Investigation in an effort to reduce the rate and
which do not require reporting in which showed that the radiographer did not severity of radiography overexposures
ineee is a potential for serious always lock the source after each attnbutable to equipment problems, the
us erexposure from the high intensity. exposure as required. nor did he always NRC pubbahed an Advance Notice of
eglatively high energy garr.ma ray make the required radiation survey. Proposed Rulemaking ( ANPRM) on
sources used. Subsequent investigation also revealed biarch 27.19?8 (43 FR 12718) announcing

The extreme hatard potential that the locking mechanism was that it was undertaking the development
invoked in radiography oserexposures defective. of safety requirements for radiographic
is shown in at least three cases (all Studies of radiography exposure data exposure devices that are licensed
incidents in foreign countries). wh:re base shown that the majority of under 10 CFR Part 34 Among the

.

children and adults have found lost overexposures to radiographers involve snual comments neeind, was the
rediography sources and have died from improper retraction of the source, failure suggestion that the NRC delay further
os eresposure In other cases involving of the connecting device to hold the action on any rulemaking until
rediographers, the oserexposures have source in the fully shielded position
caused acute effects such as burns and once retracted, and failure of the completion of a related consensus

necrosis of body tissues Some examples radiographers to properly perform the performance standard. A voluntary

of incidents which show the extreme radiation surveys required by the consensus standard. NBS Handbook |

136. Amencan National Standard MM.hazard potential are: regulations.
(1)196a Texcs The source assemdy A major factor in many of the "Radiological Safety for the Design and

(pigtail) w as not properlv connected reported overexposures is the failure to Construction of Apparatus for Gamma
and the source remained in the guide follow proper safety procedures. Radiography" was issued in January
tube. A proper radiaticn survey was not However. NRC data indicate that 1961. Although the standard
mede. and the source was stned in the radiography equipment problems incorporates many of the safety design
coiled.up guide tube in a room adjacent contnbute to approximately 40% of all features proposed in the ANp.41. it is a
to a work area. One radiographer reported overexposure events. The voluntary consensus standard. There
received an overexposure of 75 rems. pnneipal causes of reported was no regulatory requirement for
one other person an oserexposure of196 overexposure in which equipment manufacturers to adopt the
rems and thirty one other persons problems played a contributing role are: recommendations of the standard but '

recies ed exposures ranging from 0 09 to (i) The source moves out of the recent amendments to to CFR Parts 30
|4 etms. Had another radiography crew shielded position after being cranked and 32 formahzed NRC's source and
Inot d:scovered the next day that the back inte the device and before being de ice registration process and will

source was missing from the device- locked, or the locking device is defective " U " O ' ' I" " '' 8''ED '"
meny others could have been seriously and fails to retain the source in the rneet the requirements of the standard
exposed. proper position. in March 1960 (partly as a result of a(2)1935. Wyoming:The source (2) The source assembly (pigtall)is
essembly (pigtail) w as not connected not properly con.nected or becomes serious radiation accident that occurred
properly or became disconaect' t.The disconnected so that while it may be in California in 1979, example 3 above),
radiography crew failed to make the cranked out of its shielded position in an ad hoc Radiography Steering
required radiation survey, and the the device. it cannot be retracted and Committee composed of NRC personnel ,

source was stored in the coiled up guide remains in the guide tube. and State officiale representing the |

o s. ree adio p er ecei.ed (3) The source assembly (pigta$ is Confume of RadMon Cond
not propuly cometed or becomo Program Directors. Inc., was formed to

exposures of 22. 7 and o s rem and six disconnected and is cranked out through draft recommendations for improving
members of the generalpublic and one the end of the guida tube and drops to radiography safety. Four task forces
unbadged ' employee received doses the ground. were subsequently established by the
bebeved to be less than 0 $ rem each.

(3) ists. Cohformer The source (4) The source becomes stuck in the steering committee to address various

assembly (pigtail) became disconnected. guide tube due to damage to the guide
aspects of the problem.These task force

was cranked out of the end of the guide tube or due to fraying of the control assignments were: Training and

tube and fell to the ground. No radiation cable. Certification. Radiographic Eouipment

sursey was made. An individual found All of these conditions could be Design Safety. Inspection, and

the source and placed it in his hip recognaed by performing a radiation Collection and Analysis ofincident

pocket and carned it around for about surs ey after each radiograph (to venfy Data.
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n 1982, the NRC published a training radiation octput of the sources used in this standard.The standard addresses
manual for industnal radiographers.s this indas try. performance requirements for
and in 1964 the equipment safety task The Radiography Steering Committee radiography devices, source assemblies,
force presented its recommendations on also suggested that one means of and controls. Examples of the
performance entena for radiographic reducing radiographer overexposures requirements specified m the ANSI
exposure devices * to the Radiography caused by the failure to detect the return standard are:
Steenns Committee and urged that the of the source to its properly shielded a. Radiography devices and controls
recommendations be added to the rules position in the radisgraphic exposure will be classified according to handling
cs soon as possible. 'Ihese device, would be to require that and operational charactenstics. Crank.
recommendations include many of the radiographers wear alarm dosimeters, out devices will be classified as 'T)Te
performance enteria specified in the (not chirpers). Alarm dosimeters are 1" and pipeliner devices as ' Type 2."
consensus standard together with radiation detection devices that provide Remote controls will be designated as
additional enteria. an audible alarm at a preset or ' Type R" and local controls as ' Type

ne voluntary consensus standard selectable dose or dose rate. These 1." Local controls may or.ly be used on
ANSI N432. Issued in 1961. is currently devices may also have a visual display Typ* 2 devices
under review for possible revision. The or dose or dose rate or both. Also, both b. Exposure devices will be marked
revision is expected to incorporate many dose rate alarm and a dose alarm may w th 6e radiatan symbol and wdlof the performsnee requirercents in the be incorporated within the same unit. display a radiation waming label.interna tional standard. !bO 3999. Audible alarm dosimeters are
"Apparatus for Gamma Radiography especially useful when radiographers c. Exposure devices, controls, and
Specification." Some of the perforrnance cannot hold survey meters because they source asumbhu will be expected tu.
requirements to be incorporated in the need both hands to perform a job or meet certain design and construction
revised standard are the same as those when they cannot connnually lock at enteria. Examples include: resistance to
recommended by the equipment task the survey meter because the operation stress of use (e.g., the eIfects of
furce and included in this proposed rule. they are performing requires them to radiatton temperature, and working
However publication of the revision as look elsewhere. Alarm dosimeters are conditions); appropnate locking
a finalindustry standard may take not to be substituted for a radiation mechanisms: adequate control and guide
ses eral years. When issued. NRC will survey meter but are to be considered a tube connectors: crank 6tection
consider if additional rulemaking is cornplementary waming device The use markinFs on the control; and controll
appropnate or necessary to incorperale of alarm dosimeters is now a lock assemblies that wdl not allow the
the standari requirement for radiographer tramees in source to be exposed unless the control

Whde voluntary consensus standard Canada and has proved useful is properly connected and the source
Amencan National Standard N432 has according to Canadian officials. assembly dnve cable connection
been available since 1981. it does not NRC Regulatory Guide 8.28 s propetty mado
appear that all manufacturers are "Audible-Alarm Dosimeters" discusses d. Prototype eposure devices,
actually using the consensus standard a program for the appropriate use of controls, and source assemblies will be
nor does it appear that its provisions alarm dosimeters. Enquines have expected to pass certain tests, such as:
has e been uniformly or completely n6cated lbst these dosimeters are used shielding efficiene). honzental and
implemented by radiography eqtupment in nuclear power plants on a relatively vertical shock. accidental drop. stress,manufacturers. Also, some of the wide' spread ba sis. Few, however, are crushing, tensile streng'.h. andequipment currently in use may have used in the rediography industry in the endurance,
been manufactured prior to publication United States. Alarm dosimeters are Present to CFR Part 14 requirementsof the standard and may not meet its considered reliable and bold up well which limit extenor radiation levels willprovisions. As a result. it is assumed with proper use.Dey would provide an be replaced by those specified in the

'

audible waming to a radiographer when ANSI standard. The existing limit cf 50 )as it c on redu 8 the he or she is approaching an exposed mR/hr at 6 inches (15 cm) wash' [of t\. e s urce. s th'at actions can be taken estabhshed when lead was commonly
# E
xpe i* ediately to mintmize umcessary used for shielding and before the use of |equipment improvements recommended tadisti n exp su The eturma depleted urarunrn in ra6ographic Iby the Radiography Stunnp Committee comm nu neemme ded that the use of devices. With the use of lead. most ofare not included in the standard. alarm dosimeten be incorporated in the the small devices were close to 4 inchesit has been stated earlier that NRC pr p sed ru e. (10 cm)in radius and the maximumstudies indicated that some 40% of the

incidents involved equipment problems. Discussion of the Proposed surface levels were about 300 mR/hr.
Therefore it is felt that regulatory setton Amenc6rnente With the use of depleted uranium, the

distance from source to surface can be |is needed at this time in order to reduce 3,7 ,.88 8
| the numbe- of radiography incidents on the order of 2 inches (5 cm) and a i

* occurnns and possibly to prevent This pangraph incorporates limit of 50 mR/hr at 6 inches (15 cm) can |

addinonal serious overexposures that Amencan National StandLrd N432 by cause radiation levels of 800 mR/hr at |
are potentially possible given the high reference into NRC's regulations and the surface.The ANSI standard would I

will require that future radiography limit extenor radiation levela. on '

equipment mut the specifications of portable deYtces for example. to 20.1* sA McGere ead CA Peabody "Worbris
s fe:y in Comes seaw.pw NuRtctsa<io 4. mR/hr at the surface or 50 mR/hr at 5r
e s Nue!.ar mer.iaiory comm.es.ori, septettber a neeam evide a2s i evailable for in peenan cm but in either case not to asceed 2
iea2 si the Conusmuon e Puthe Documem Roort 17tr H mR/hr at 1 meter from the surface. The

* * Red.os some tweman: seren Momance strm Nw. w..oreton oc copies or * lower extemal redietion levels for
Cntema." O Honey (CAL. R Rathff (TXI. R % secoon Reeulatory Cmde mey be purt.hased by cautna (3o2| Eortable and mobile devices shouldItal 5 Baseen and A Tse (NRC). ApMI 3o 1se4 2*k2tue or by emetrg to 04 supenaienderu or
For a copy of time repen see perigesph bes4mg For Domemes U S Co=monent Pr nnr.g CMr>cs Poet res'i.lt in lowet exposure rates for users
Further infonr.ainst Comest Ofrice hos 3*tur. Waabnaios DC auctbrana. of those devices. partialarly to that part

.__ _ - - _
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cf the us.v body that may be in contact means for the radiogr@re N es , ,e the ends crossed by means of a hoop so
with the su. face of the deuce. the device and see a c% u.wh that the loop cannot come undone under

In sddition to providing the lower that the source is or I; n n L R the action of a vertical component of
limits. ANSI N432 would provide an shielded positien. Th ; i :. . .v k elasticity and the free end can still slide
alternative to determining radiation be designed such the wh e.W without noticeable friction.
levels on the surface of the device. readily foreseeable sNoi u..ons Apply a tractive force to the free end, |
Evaluation of surface radiation levels it would not falsely !nusa m* position at a tangent to the loop. reducing the
has fiequently caused of the source. Designs which use source diameter of the loop. The force shall be
misunderstandings with respect to assembly ball stop as the "trigger" applied by means of a dynamometer incceeptable procedures. For almost all which have been prototype tested in such a way that it reaches 200 N in 5

|kinds of radiation measunna accordance with ANSI N432 would be seconds. The force shall be maintainedinstruments a determination of surface acceptable. The visual indicator is not at this level for to seconds.
'

radiation levels requires a combmation intended to substitute for use of a Repeat the test to times, undoing andcf aninstrument reading and a properly functionir.g radiation survey redoing the loop at the same point for
|calculatien. The calculation is naeded meter. The indicator la simpi another each test.because the instrument reading reflects means of providing safety i ormation to If the projection sheath is composedthe radiation level at some location the radiographer about the position of of various parta with connections,lof ten the geometric center) within the the source- i

radittien sensitive chamber of the c. Ra di 4raphy devices would have to restart the test including a connection in
Ithe loop. Close the loop as above so thatinstrument. snd that radiation level may provide a system to automatically 1

not be the same as the level at the outer secure die source assembly when it is the connection and the crossing point
surface of the instrument. Under the cranvid back into the device and a are opposite each other.

)citernative to determining radiation delibe rate operatten would have to be in addition, the proposed rule would
levels at the surface of the device. the perfoamed on the device in order to require the use of an exposure head or
determination may be made at 5 cm release the source assembly.This similar device designed to prevent the
from the surface. By specifying a 5 cm provision should help to eliminate the source assembly from passing out of the
distance, determinations can be made problem of the source accidentally end of the guide tube and that the guide
cirectly with many instruments without moving out of the safe storage pcsition tube to exposure head connection be
resorting to calculations. An acceptable after it is returned to the device. able to withstand the tensilo test for
procedure for determming the radiation d. The sealed source or source control units specified in ANSI N432
levels near the radiographic exposure assembly would be labelled: danger- The object of these provisions is to
device and the amount of radioactive radioactive." This assembly is ensure the use of appropdateIy
material that the device can contain is commonly called the "pigtail" and manufactured guide tubes in
given in ANSI N432.Other procedures usually consists of a sealed radiation radiography.The use of an exposure
also may be used for this determmation. source, ball stop and connector attached a an p e source o dnu
######^ #

, , , ,

assembi is compara e n size o a ehminate the risk of accidental source |This paragraph would requite that a pencil.dbelling of the source assemblyloss.
label be displayed on esposure desices should help mirumise overexposures if a f. The proposed rule would require |

1

with informauon identifying the sealed member of the public finds a lost source that source changer. mrovide a system Isource radionuclide. its activity. and the assembly. The label should be deogned for secunna the source assembly in the
manufacturer and model number. The to withstand the intense radiation and safe storage positier. when connectmg
paragraph would also require that to not weeken the structuralintegrity of the drive cable to the assembly. The
devices to be used as Type B transport the source assembly or interfere with its system should help to reducecontainers meet the applicable use in the device, unnecessary exposure which couldrequuements of 10 CFR part 71. e. The guide tubes to be used with result with a changer where the source

;

1

Section Jf.20fc/ exposure devices would be expected to is not secure.

This paragraph would have "crank. pass the crushing tests for control tubes 3. The proposed rule would prohibit
as specified in ANSIN432. Also the modifications that could compromise the

iout" type exposure devices and
associated equipment meet additional guide tube inust pass a kinking safety features of the system. I

pa.formance t.ntena not specified in resistance test that closely

ANSI N432.The maior provisions of this approximates the kinking forces likely to g,ef,,3 34pf,j
be encountered during use. The This paragraph continues the presentparagraph are: proposed revision to ANS! N432 has a requirements of 134.21 which limit thea. Require the use of a source
kinking test for euch guide tubes and the radiation levels exterior to radiographyassembly to dnve cable couphng which NRC would find this test acceptable for devices and certain other equipment.requires motion in at least two
meeting the requirements of this section. These requirements apply to all existingdirectior,s with a positive force in one
The test referred to is described in its equipment received pnor to one yeardirection in order to complete the entirety as follows: after the final rule date. The allowanceconnection. The coupling would also Place the projection sheath without for these limits for exposure devices willneed to be designed. and the
connection. on a borizontal surface and be superseded by new requirements fivernanufacturer would be expected to fix one of the ends so that it does not years after publication of the final ruledemonstrate, that it cannot be move in any way during the test. The as indicated in i 34.21(b).unintentionally disconnected under length of the projection sheath shall be

normal and reasonably foreseeable the maximum length authorized by the Secu'on Jf.JO
abnormal conditions. manufacturer. This new section to Part 34 wouldb. Provide a visible source position Form a flat closed loop, either on the require licensees to report certainindicator on radiography devices. The nght orleft of the positioning axis, with problems they expenence withoblect of this provision is to assure a the fixed end under the loop, and keep radiographic equipment. Presently.

_. . _ _ - - _
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personnel overesposures are required to features. l.icensees may find the use of The proposed amendments would notbe reporf ed to NRC under 10 CFR 20.405, an tntegraung dosimeter that also change the present regulatoryWhile this section does require that the incorporates the required dose. rate re<. atement that the applicant for acause of the overexposure be desenbed, alarm desirable, but it is to be radiography licertse propose the use ofit does not request specific information
understood that use of these dosimeters equipment (radiograpbje exposureconcerning equipment malfunctions does not reliese the licensee of other device) that is adequate to protectwhich may have led to the requirements la the regulations such as health and minimize danger to health oros eresposure.10 CFR Part 21 prosides that contained in i 34.33(d) w hich property. The applicant usually sahshesrequirements for reporting defects or requires the processing of TLD's or film this requirement with respect to thenoncompliance of a basic component in badges when pocket dosimeters go off radiographic exposure device byw hich a defect or failure could cause a scale,

substantial safety hazard. How ever, this idennfying in the application the
part is most applicable to the nuclear Implementation manufacturer and model number of the
power industry and its suppliers. As a As proposed, the dates on which device that will be used.The NRC
result. NRC receives little information particular requirementa becorne technical reviewer of the application
concerning radiography equipment effectise depend on when the licensee relates the identified dedce to safety
malfanctions. The effectiveness of new receives the radiographic exposure information that was filed by the
regulations should be evaluated on a desice. radiegraphy equipment manufacturer
routine basis. This can be best If the licensee now has the device or with the NRC or an Agreement 3 tate. 77

entfa 1 res t [ fect e te the inal e no en eoeaepa
'

er eup
The proposed rule would requite immediate action is required. forlicensing purposes then the

!.censees to report any event where the If the licensee receives a deuce later regulatory requirement for an adequa:e
source assembly becomes than one y ear after the effective date of radiographic exposure device is
unintentionally disconnected from the the final rule, the device would have to satisfied. Recent amendments to 10 Cm
drn e cable (i e.. failure of the coupttng), meet allof the requirements of the rule Part 30 and to CFR Part 32 have
the source cannot be retracted and at the time it is received and continue to formalized the adrninistrative practicesecurei or any component of the device meet them. under which manufacturers filed safetyfads to operate as intended. The report Five years after the effective date of information concerning their products
w ould include information desenbing the final rule all devices would be with the NRCin a process calledme prcblem. its cause. identifying the required to meet all the conditions of the registration.This formalization of
equipment and its manufacturer, when rule or be retired from use. Five years procedures assures that all futurethe ;roblem occurred, and the actions was selected based upon discussions

models of radiography devices approsedtaken to correct the problem. If an with equipment manufacturers, and fcr distnbution by NRC will at leastos eresposure occurred in connection upon staff experience that indicates that
w.th an equipment problem. the report devices which project the source out of m2et the requirements of NRC

submated under i 20 405 must also its shielded position have an estimated regulat2ons and the curtent requirernents
incRde the abose information. aserage lifetime of around 5 years and of ANSI N432 as described under 10

CFR 32.210.E''" ## JJ to minimize the impact on small
busmesses.However NRC also Summary

TNs secticn would be amended to
eclude a requirement for the licensee to recognizes that this average lifeei;ectancy is dependent on the device The proposed amendments are
proude an alarm dosimeter to each and its amount of use, directed toward improving the safety of
radwsta;her and assistant. The alaim Under this proposed schedule radiegraphic exposure devices and
dosimeter wculd have a pre. set signal
which would sound if the individual

equipment ruanufactures are expected to associated equipment and reducing the
have a reasonable period to produce number of overexposures that occur to

enters a 500 mR/hr radiation field. The exposure devicas which satisfy all the both radiographers and the public. The500 mRlhr set point should be new requirements. This schedule would changes ptcposed are in the form of
sufficiently low to provide a reliable provide users with sufficient time to performance standards because it is
alarm before a radiographer could get retire old equipment.The need to recogniaed by the Comrnission that the
within about to feet of a lower activity implement the new requirement does radiography equipment manufacturers
unshielded source. With higher activity not appear sufficiently urgent to require should have flexibility in the area ofsouices, this set point should avoid earlier dates; however. if a significant conatruction and design standards. Alsospurious alarms due to radiation levels decrease in safe performance of devices the adoption of voluntary consensus
close to the camera with the source in should occur, an earlier implementation standarda in government regulations isthe fully shielded position or during date for p' articular requirements will be recomtnended in OM.B circular No. A-routme operations provided radiography considered. 119. "Federal Participation in thepersonnel are exercising proper use of The NRC requesta that persons Development and Use of Voluntarydistance and shieldmg to avoid comtnenting on the proposed Standardx"In addation. since theunnecessary exposure.The dosimeters amendmenta particularly address any revised regulatierts will requirew ould also need to be checked prior to anticipated hardships that may result radiography devicas to meet thefirst use each day to ensure that the from the proposed implementation performance stsndards, a new acctics isalarm sounds and would have to be schedule. Comments regarding to be added to the regulations to requiretested on an annual basis for an anticipated costs to manufactusers and the reporting of failures to meet theseacceptable response to radiation. to users ofimplementing the proposed standards- particul.rly thosa lavolvingNumerous alarm desimeter types are
on the market. the maionty of which amendments will be most usefulif they source auembly disconnects and

melude a breakdown that is keyed to failures of the automatic securingproside a digital d>iplay of the the individual Mquirements in the device.The regulahoes will also bemtegrated dose in addition to alarm proposed amen iments. amended to require the use of alarm
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dosimeters by radiographers and annual cost for replacement of devices The Commission requests public
radiogra;her assistants. and dosimeters maintenance reporting. comments on the draft regulatory

This rule would apply to alllicensees and labelling. The regulatory flexibility analysis. Comments may be submitted
using radiographic exposure devices analysis, set out in Appendix A of this to the NRC as indicated under the
under to CIP Part 34. The rule would document presents a more detailed ADDRESSES heading
also affec4 the manufacturers of analysis of the costs involved. ,

adiographic exposure devices because
{icensees could not use, and therefore Finding of No Significant Environmental

would not purchase, devices which linpact' Avauability The NRC has prepared a regulatory
fles bility analysis on the impact of this

failed to meet the proposed performance The Commission has determined rule on small entities as required by
standards. Additional costs would be under the National Environmental Policy Section 604 of the Regulatory Flexibility
incurred by licensees in the purchase of Act of 1969, as amended, and the Act' The analysis which is set out in
clarm dosimeters to be us4d by their Commission's regulations in Subpart A Appendix A of this document, indicatesradiographers and radiographer of 10 CFR Part St. that this rule,if that the proposed rule could base anassistants and in annual cabbration and adopted. would not be a major Federal economic impact of ab ut $1.625maintenance of these dosimeters. Some action significantly affecting the quality initially, and $930 ar.nually on each
additional costs wiu also be incurred for of the human environment and therefore radiography bcensee. 90% or more ofIcbelling under i 3420(b)(1) and an environmentalimpact statement is

which are considered to be smallreporting under i 34.30. It is expected not required.
entities.These costs are not consideredthat the final rule would impose The proposed rule willlevolve to be overburdensome in light of theperformance standards on all engineenns design modifications and

radiographic exposure devices significant creative engineering may be possible benefits denved.
manuf actured one year after the involved but no requirements for Any small entity subject to this
publication date of the effectise rule and significant quantities of materials. regulation which determines that.
would require that all radiegraphic water, electncity or other forms of because ofits size. it is hkely to bear a
equipment in use meet the performance energy has e been identified and no disproportionate adverse economic

p bl cat n fte rfahr le T ere are envir nmental r radiation pollution will impact should notify the Commission of
be ins olve d. this in a comment that indicates the

an estimated 3.500 rad.ographic The enuronmental assessment and following-
esposure devices in use. includirg finding of no ognificant impact on (a)The hcensee's size in terms ofpipehner type deuces Devices which which this determination is based are annualincome er revenue and numberproject the source out of its shielded
position have rn estimated life. time of available for inspection at the NRC of employees;

Pubhc Document Room.1717 H Street (b) How the proposed regulationaround five years so that many,if not all
would have to be replaced within five NW., W ashington. DC. Single copies of would result in a significant economic

the environmental assessment and theyears esen if the regulations under burden upon the licensee as compared
consideration are not issued NRC finding of no significant impact are to that on a large licensee; and

R diat n o e tion an Ha ff'ect s (c) How the proposed regulations
'

e of d es e trent ue . could be mod.fied to take into account
rneet the proposed requirements Branch. Division of Regulatory

Apphcations. Office of Nuclear the licensee s d.ffenng needs or
impact Regulatory Research. U.S Nuclear capabihties

The impact on the radiography Regulatory Commission. Washington. Backfit Anahois
industry is espected to be moderate. DC 20555, telephine (301) 492-36:8

This proposed rule der not modify orThe regulatory analysis accompanying Paperwork Reduction Act Statement add to systems structur:,. components.this rule indicates ths.t some 3.500
radiographic esposure desices are This proposed rule amend. or design of a facihty; the design
currently in use, distnbuted among information ecliection reyuirements that approval or manufactunng hcense for a
cpprosimately 1,100 licensees or are subject to the Paperwork Reduction facility; or the procedures or |

approximately 3 devices per licensee. Act of 1900 (44 U.S C. 3501 et seg 1. This organization required to design.
There are also approximately 5.00) rule ha* been submitted to the Office of construct or operate a facihty.
radiographere and radiography Management and Budget fce review and Accordingly, no backfit analysis
assistants emplo)ed on a full or part. approval of the paperwork pursuant to 10 CFR 50109(c)is required
time basis and an estimated additional requirements. for this proposed rule.
5 000 radiography su ervisors who are Regu;atory AsiajW. e Ust of Subjects in to CFR Psrt 34activeiy engaged in t e field for a few
weeks each year.the costs of The Commission has prepared a draft Byproduct material. Packaging and
implementing the proposed changes in regulatory analysis on this proposed containers. Penalty. R adia tion

regulation. The anal ' sis examines the protection. Radiography Reporting andradiography devices hase been
costs and benefits of the alternativesostirnated at approximately $150 per

device and the average cost of considered by the Commission.The recordkeeping requirements. Scitntific

peoviding slarm dostmeters to draft analysis is available for inspection equipment. Secunty measures.
radiographers is $325 per dosimeter. lf in the NRC Public Document Room,1717 For the reasons set out in the
the average licensee is assumed to hava H Street NW, Washington. DC. Single preamble and under the authority of the
three radiography devices which have copies may be obtained from Donald O. Atomic Energy Act of 1954. as amended,
an aserage '.fetime of 5 years and 5 full Nellis. Office of Nuclear Regulatory the Energy Reorganization Act of 1974.
time radiegraphers the added cost per Research. U.S. Nuclear Regulatory as amended and 5 U.S C 553. the NRC
bcensee amounts to $1.625 for the mitial Cernmiss.un Washington, DC :0555, is proposing to adopt the fol!owing
purchase of alarm dosimtiers and a $930 telephone (301) 492-36:8. amendment to 10 Cm Part 34:

_
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PART 3-1.lCENSES FOR (i) Chemical symbol and mass number approsimates the kinking forces hkely to
RA0lOGRAPHY AND RADIATION of the radionuchde in the desice. be encountered dunng use.
S AFETY REQUIREMENTS FOR (ii) Acimt> and the date on which this (?) Guide tube conduits must be used
R ADIOGRAPHIC OPER ATIONS actisit) w as lest measured, when moving the source ou' of the

(iii) Model number and serial number device.1 The authonty citation for Part 34 is
of the sealed source. and (8) An exposure head or similarresised to read as follows-

Ov) Manufacturer of the sealed deuce designed to present the source
Authoriir Secs 81.161.142 163. 64 Sta t source. assembly from passing out of the end of

| e35.948 953.954 as arrended (42 U S C. 2111. (2) Radiographic esposure devices the guide tube must t,e attached to the2201. 2232. 22331 sec 201. ea Sist.1242,88
emended l42 U.S C. 584tl.

intended for use as Type B transport outermost end of 'ht guide tube dunns
Section 34.32 also issued under sec. 206. 88

containers must meet the applicable radiographic operations.
requirements of 10 CFR Part 71. (9) The guide tube esposure head

ort ur [se o c. 223. 66 Stat. 958. e, (3) Modification of any exposure connection must be able to withstand
amended i42 U S C. 22M). || 34 to(aHs). devices and associated equipment is the tensile test for control units specified
34 211b. 34 c 34 23. 34.24 34 25(a).(b) and prohibited, unle:s the design of any in ANSI N432.

| (dJ. 34 28. 34 29. 34 31(a) and (b). 34 32 replacement component including (10) Source changers must provide a!
34 33(a). fc). (d) and (f). 34 41. 34 42. 34 43tas source holder source assembly, controls eystem for assuring that the source wi!!
tbl and (c) and 34 64 are issued under see. or guide tubes would not compromise not be accidentally withdrawn from the161b 64 Stat 948 as amended 142 U S C. the design safety features of the system. changer when the dnve cable is being

3k(c). (c)In addition to the requirements connected ta the replacement source2 34 2 bl 4. c
34 33(b) and (el and 34 4)(dj are issued under specified in paragraphs (a) and (b) of assembly.
see 16to. 64 Stat. 9501 as amended (42 U S.C. this section. the following requirements (d) All new radiographic exposure22c3;op apply to ro.bographic exposure devices desices and associated equipment

2. A new I 34 20is added under the and associated e,quipmtnt that allow the acquired by bcensees af ter (insert a date
s urce t be mosed out of the device forEquipment Control heading in Subpart B one year frem publication of the final

to read as follows: toutifie P'f 8 t' n- rule in the Federal Register) must
(1)The couphng between the source comply with the requirements of thisi 34 20 Performance requirements for assembly and the control cable must be section.rae.ograpn equipment such that the application of motion inr (e) All radiogtephic exposure devicesEquipment used in industnal two planes and a positive force in one of and associat ' - enti use afterradiographic operations must meet the these planes is necessary to complete (insert a dat hviyiar >m pubhcationfollowing minimum entena: the conneenon. The couphng must be of the final ru. ers ~ter) y(a) Each radiographic esposure device such that it cannot be unintentionally

and all associated equipment must meet disconnected under normal and
must comply with the requirements o
this setuon.the requirements specified in American reasonably foreseeable abnormal '

National Standard N432 "Radiological conditions. 3. In i M.21 the existing paragraph is
Safet) for the Design and Construction (2) The device must be equipped with designated as paragraph (a) and a new

of Apparatus for Gamma Radiography; a readily usible source position paragraph (b)is added to read as
g,1;nwp'

19811pubbshed as NBS Handbook 136). indicator which. under normal and
This pu' hcation has been approved for reasenably foreseeable abnormal I 34.21 Umit on levels of radiation foro

incorporation by reference by the conditions, will not falsely indicate the reclograpNc asposure sev6ces and storage
Director of the Federal Register.This position of the source containers.
pubhcation may be purchased from the (3) The device must automatically ' ' ' ' *

Supenntendent of Documents. U.S. secure the source assembly when it is (b) paragraph (a) of this section shall
Gos ernment Pnnting Office. cranked back into the fully shielded apply to all existing equipment received
Washington. DC 20402 and from the position in the device. This securing pner to (insert a date one year after the
Amencan National Standards Institute, system may only be released by means pubhcation date of the final rule). Five
Inc 1430 Broadway. New York New of a deliberate operation on the years after (insert the date of
York 10016. Telephone (212) 642-49m eaposure d7vice. publication the final rule) i M 21 shall
Copies of the document are available for (4) The outlet fittings. lock box. and apply only to storage containeri and all
inspection at the Nuclear Regulatory dnve cable fittmas on each radiographic other radiographic equipment must meet
Commission Public Document Room, exposure device must be equipped with the requirements of I M.20
1717 H Street NW., Washington, DC safety plugs or covers which will protect 4. Section M 30 is added to read as20555. A copy of the document is also on the source assembly from water, mud, follows'
file at the Office of the Federal Register, sand or other foreign matter during I

11001. Street NW., Room 8301, storage and transportatioru i M 30 h*Portlat rghoments.
Washington. DC 20406. A notice of any (5) Each sesled source or source (a)In addition to the reporting
change in the material will be published assembly must have attached to it or requirements specified under other
in the Federal Register, engraved in it a durable, legible, visible sections of this chapter, each licensee

(b)In addition to the requirements label with the words:''DANCEh shall provide a wntten report to the U.S. I
specified in paragraph (a) of this section. RADIOACTIVF." The label must not Nuclear Regulatory Commissloru
the following requirements apply to Interfere with the safe operation of the Division ofindustrial and Medicalradiographic exposure devices and exposure device or associated Nuclear Safety: Medical. Academic and

;

associated equipment. equipment. Commercial Use Safety Branch:
(1) Each radiographic exposure device (6) The guide tube must have passed Washington. DC 20555 with a copy to

must have attached to it by the user, a the crushing tests for the control tube as the Director Office for Analysis and
durable. legible, clearly visible label specified in ANSI N432 and a kinking Evaluation of Operational Data.U.S.
beanns the-- resistance test that closely Nuclear Regulatory Cornmission,

s =

e
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Washington. DC 00555 within 30 da)s of Appendis A effect. approximately one. third has e
the occurrence of any of the following gg . . . been issued by the NRC and the other
int (dents ins ohing radiographic C... two thirds by the Agreement States.
equipment:

(1) Unintentional disconnection of 3. Alarm dosimeters Dased upon a recent survey of some

the source assembly from the control 355 NRC radiography licensees and. . . . .

Dated ai Washesion DC. this toih day of di cussions with Agreement State
-

M rchim personnel in Californ:a. Louisiana, and,

esser bf) Its ful s e de po tion For the Nuclear Regulatory Tesas, the sieIf had concluded
and secure it in this position. Commission, approsimately 901 of all ta iograp )

(3) Failure of any component to samal l. Chn. licensees bas e annual receipts of less
properly perform its intended function. Secretary c/ae Commissn than $3.5 million. the criterion for

(b) The licensee shallinclude the defining "small entites." specified in'

following informatien in each report Appendis A to This Document- section 605(b)of the Regulatory
submitted under paragraph (c) of this Regulatory Flesibility Analysis for Flexibility Act of 1960,
section: Amendments to 10 CFR Part 34 on

(1) A description of the equipment afet Req e ents for lodustrial mst of the radiographylicensees are
problem. in the business of nondestructive testing

in whlen radiography represents only aI:) Cause of each incident,if known. The Nuclear Regulatory Commission part of theit totalincome. A few small(3) htanufacturer and model number p*oposes to amend its regulations that firms work only in radiography. In spiteof equTment invoked in the incident. apply to mdvstrial radiography. The
of the classification as small entities. the(41 p:4ce. time and date of the proposed amendments would imposeincident, additional safety performance standards NRC survey cited above indicated that

(5) Actions taken to establish normal on radiographic equipment and 76". of the licensees had annual receipts

radiographers would be required to of oser $500K and most of the remainderoperations.

16) Correctis e actions taken or wear alarm dosimeters In addition the had annual receipts esteeding 5250K.
planned to pres ent recurrence. proposed amendments would require The estimated costs to individual

(c) Reports of overexposure submitted
under 10 CFR 20.405 w hich invok e

reporting of failures of radiography licensees resulting frem the proposed

failure of safety components of equipment to meet safety performance amendments consist of an initial cost of
standards in the field. $1.6:5 for the purchase cf alarmradiography equipment must include the i

information specified in paragraph (b) of Industnal radiography performed in dosimeters and an annual cost of $830

this section. the field has been of concern to the NRC for replacement of devices and alarm
(5) In i 34.33 paragraph (a) is revised and its Agreement States for over :o dosimeters, annual calibration of alarm

to read as follows and a new paragraph ) ears. in part because ofits high dosimeters, and annual maintenance

(f)is added to read as follows' incidence of overesposure (4 to 5 times costs. In addition. it is estimated that the
that of other radiation workers), and in reporting repirement on defecth e i

1 34.33 Personnel monitoring. part because of the potential fcr se'ious equipment ans the requirement for
(a) The licensee shall not permit any consequences to both the public and labeling the devices specified in

indaidual to act as a radiegrapher er a radiographers due to the high activity of I 34.:0(b)(1) will result in an annual cost
radiographer's assistant unless. at all the radioactae sources used in this to each licensee of about $100. jtimes dunng radiographic eperations. industr> 'Among the actions considered
each such indnidual wears 4 direct b) the NRC to help alleviate the A breckdown in the annual ecst per
reading pocket dosimeter. an alarm situation are. licensee given abos e is as follows-

desimeler and either a film badge or a (a) A training manual for radiography
j

tnermoluminescent dosimeter (TLD) personnel. g, g, g g _ p
g , g . ,, ,, ,r 3,, , n , , n _ , _ _ , g3Pocket dosimete's must have a range (b) Improved training programs for A r,e a t ..,nm .t ae ... _ _ _ mfrem aero to at least 200 milliroentgens individual ra diographers. cahbranen of slerm ausen _ -._ usand must be recharged at the start of (c) Increasing inspection time Reperwe and latehrta- **

each shift. Each film badge and R.D obsersing actual radiographic
s:sr uit be assigned to and wern by only opera tions.

one mdividual. (d) Providmg additional guidance fer
reporting events as required by to CFR, Although the majority of the licensees

. . . . .

(f) Each alarm dosimeter must- and fall within the category of "small
(1) Be checked to ensure that the (e) Establishment of safety entities" as defined by the NRC, the

alarm functions properly (sounds) prior requirements for tsdiographic
Commission feels that the initial and

to use at the start of each shift equipment
annual costs of the proposed rulemaking(:) Emit an alarm signal at a pr2:et The amendments proposed in this which are desenbed above should notduse. rate oL500 mR/hn rulemaking fall within the last action
have a significant economic impact on(3) Require special means to change category above. They are designed to most of the licensees. Further, thethe preset alarm function: and reduce the potential for overexposures

(4) Be tested at periods not to exceed by the imposition of safety perforTnance Commissioti has concluded that the
one y ear for correct response to standards on radiographic exposure benefits that would result to
radiation: Acceptable dosimeters must devices and associated equipment and radiographers and to the general public
alarm within plus or mmus :0 percent of by providing some redundancy in as a result of the proposed rule does not
the true radiation dose. rate, detecting exposed sources by requinns duplicate or confhet with other Federe!

6. In Appendix A. Item !!.C is the use of alarming dosimeters. '" j " '

amended to add an item 3 to read as A total of approximately 1.100 IF1t Dof.aMt44 Filed ble-48 8 45 amlf ollow s. radiography licenses are currently in see coot nmo-es

._. __ - __ _- _ - . . - .


