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'!?August 7,1997
$

Paul Lohaus
Nuclear Regulatory Commission
One White Flint North
11555 Rockville Pike
Rockville, MD 20852

.

Dear Mr. Lohause:

Please fmd enclosed a finished copy of the latest suggested state re Ation from the
Conference for Radiation Control Program Directors. Part Q ; icensing an<l

Radiation Safety Requirements for Irradiators was adopted by the Board of Directors
(,f CRCPD on July 28,1997. Part Q is will be published for the first time this year.

The CRCPD requests that correspondence relative to Federal Concurrence from your
agency be submitted within 60 days of receipt of this correspondence. The CRCPD will
treat no response aller 60 days as the equivalent of concurrence with this revision.

Thank you for your attention to this important matter.

t
Sincerely, 0 ,

( e
_ .

Dmce Ilirschler
Technical Assistant, SSRCR's

cc: Charles I-lardin
Executive Direcer, CRCPD
Jill Lipoti ,

Chairman, CRCPD

David Turberville
Chairman, SR-7

A Partnership Dedicated to Radiation Protection
9901220384 990109
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PART Q,

LICENSING AND RADIATION SAFETY-
REQUIREMENTS FOR 1RRADIATORS

b-& 00
[%,/ b-IN Nh - PMd W !Sec. - O 1 Purpose and Scopem

(Vobu W
a. p Part Q contains requirements for the issuance of a license authorizing the use of sealed sources

.

I
- conaining radioactive material in irradiators used to irradiate objects or materials using gamma

'

radiation. This part also contains radiation safety requirements for operating irradiators. The
requirements of this part are in addition to other requirements of these regulations. In particular,
the provisions of Parts A, C, D, and J of these regulations apply to applications and licenses
subject to this Part. Nothing in this Part relieves the licensee from complying with other
applicable federal, state and local regulations governinB the siting, zoning, land use, and building
code requirements for industrial facilities.

/b h The regulations in this Part apply to panoramic irradiators that have either dry cr wet storage of
.

the radioactive sealed sources and to underwater irradiators in which both the source and the
product being irradiated are under water. Irradiators whose dose rates excee 5 grays (500 radsp
per hour at 1 meter from the radioactive sealed sources in air or in water, as app i ble1 brth
irradiator type, are covered by this part. ggg

c. h The regulations in this part do not apply to self-contained dry-source-storage irradiators in which
both the source and the area subject to irradiation are contained within a device and are not |

accessible by personnel; medical radiology or teletherapy; radiography for the irradiation of
me.terials for nondestructive testing purposes; gauging; or open. field, agricultural, irradiations.

Sec. - O.2 Defmitioni
. /

p PAnnually" means at intervals not to exceed one year,

p Doubly encapsulated sealed source" means a sealed source in which the radioactive material is sea'ed
. w' thin an inner capsule and that capsule is scaled within an outer capsule.'

V p,pih V .

g "Irradiator" means a facility that uses radioactive sealed sources for the irradiation of objects or materials
and in which radiation dose rates exceeding 5 grays (500 rads) per hour exist at I meter from the sealed
radioactive sources in air or water, as applicable for the irradiator type, but does not include irradiators in
which both the scaled source and the area subject to irradiation are contained within a device and are not

*

accessible to personnel.

Irradiator operat means an individual who has successfully completed the training and testing
described in Q.19 nd is authorized by the terms of the license to operate the irradiator without a
supervisor present.

o

Q1
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*Irradiator operator supervisor" means an individual who meets the requirements for an irradiator6

operator and who physically oversees operation of the irradiator by an individual who is currently
receiving training and testing described in Q.19. ;

VN" Panoramic dry source storage irradiator" means an irradiator in which the irradiations occur in air in
V areas potentially accessible to personnel and in which the sources are stored in shields made of solid

materials The term includes beam-type dry-source-storage irradiators in which only a narrow beam of

radiation is produced for performing irradiations.

') Panorauic irradiator" means an irradiator in which the irradiations are done in air in areas potentially

accessible to personnel. The term includes beam-type irradiators.'

fp " Panoramic wet-source-storage irradiator" means an irradiator in which the irradiations occur in air in
areas potentially accessible to personnel and in which the sources are stored under water in a storage
pool.

) /" Pool irradiator" means any irradiator at which the sources are stored or ur ' in a pool of water including
panoramic wet source-storage irradiators and underwater irradiators.*

[ Product conveyor system" means a system for moving the product to be irradiated to, from, and within
the area where irradiation takes place.

' Radiation room" means a shielded room in which irradiations take place. Underwater irradiators do not

h ve radiation rooms.

p QAh& heb od d"h'. d k , . h.^ .*

h. pealed source" means any radioactive material that is used as a source of radiatiori and is encased in acapsule designed to prevent leakage or escape of the byproduct material. '

see 9 3 M
Seismic area" means any area where the probability of a horizontal acceleration in rock of more than 0.3

times the acceleration of gravity in 250 years is greater than 10%, as designated by the US Geological

Survey.

y /" Underwater irradiator" means an irradiator in which the sources,always remain shielded under water and
humans do not have, access to the sealed sources or the space subject to irradiation without entering the .

f3(nInIN1%p%iMh~:, D h36,h' , Nod
P I'

N_

D Sec. - O 3 Application for a Soecific Licensej % //

Applications for specific licenses shall be filed on a form prescribed by the Agency.a.

b. The Agency may at any time after the filing of the original application, and before the expiration
of the license, require further statements in order to enable the Agency to determine whether the
application should be granted or denied or whether a license should be modified or revoked.

j c. Each application shall be signed by the applicant or licensee or z. person duly authorized to act for
,

'
and on his behalf.

n? f,
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Sec43 - Q 4**
t

.

, d. An application for a license may include a request for a license authorizing one or more activities.

In the application, the applicant may incorporate by reference information contained in previous.; c.
applications, statements, or reports filed with the Agency pro /ided such references are clear and'

specife. .

f. Applications and documents submitted to the Agency may be made available for public inspection
except that the Agency may withhold any document or part thereof from public inspection if
disclosure of its content is not required in the public interest and would adversely affect the
interest of a person concerned. ,jg k ygg

Sec. O.4 Specific Licenses for Irradiators. e Agency will approve an application for a specific
license for the use of ficensed material in an irradiator if the applicant meets the requirements contained in

this section.

e applicant shall satisfy the general requirements specified in Part C of these regulations and thea.

requirements contained in this part.

b. application must describe the training provided to irradiator operators including:

i. ssroom training;

ii. the-job or simulator training;

iii. ety reviews;

iv. cans employed by the applicant to test each operator's understanding of the Agency's
regulations and licensing requirements and the irradiator operating, safety, and emergency

/ procedures; and
Minimum training and experience of personnel who may provide training.

-

v.

ie applicatior, must include an outline of the written operating and emergency procedures listedc.
in Q.20 that describes the radiation safety aspects of the procedures.

/ e application must describe the organizational structure for managing the irradiator, specificallyThd.
the radiation safety responsibilities and authorities of the radiation safety oflicer red those
management personnel who have radiation safety responsibilities or authorities, in particular, the
application must specify who, within the management structure, has the authority to stop unsafe
operations. The application must also describe the training and experience required for the

g jsf g 4
/ position of radiation safety officer. /

The application must include a description of the access control systems required by Q.9., thee.
radiation monitors required by Q.12., the method of detecting leaking sources required by Q.23.,

\ dL%ff#pny hol%y Q3 7
440 4
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including the sensitivity of the method, and a diagram of the facility that shows the locations of all |, '

required interlocks and radiation monitors.

i

f. f the applicant intends to perform leak testing, the applicant shall establish procedures for
performing leak testing of dry-source-storage sealed sources and submit a description of these
procedures to the Agency. The description must include the:

h
i.- Methods of collecting the leak test samples;- ['

/ ualifications of the individual who collects the samples;
'

ii. Q 1

1

iii. dnstruments to be used; and

iv. icthods of analyzing the samples.

/
Iflicensec perso.mel are to load or unload sources, the applicant shall desenbe the qualificationsg.
and training of the personnel and the procedures to be used. If the applicant intends to contract
for source loading or unloading at its facility, the loading or unloading must be done by a person
specifically authorized by the Agency, the Nuclear Regulatory Commission, an Agreement State,

or a Licensing State to load or unload irradiator source &s. fW dmyt% +m
h. he applicant shali describpde inspection and maintenance checks, including the frequency of the

checks required by Q.24. s "g4 | g- - g
ic. O 5 - Start of Construction, The applicant may not begin construction of a new irradiator prior to
the submission to the Agency of both an application for a license for the irradiator and any fee required by .
the applicable state requirement or statute. As used in this pan, the term " construction" includes the
construction of any portion of the permanent irradiator structure on the site but does not include:
engineering and design work, purchase of a site, site surveys or soil testing, site preparation, site
excavation, construction of warehouse or auxiliary structures, and other similar tasks. Any activities
undertaken prior to the issuance of a license are entirely at the risk of the applicant and have no bearing
on the issuance of a license with respect to the requirements of the appropriate state statute, rules,

regulations, and orders issued under the appropriate state statute.

f 36r/7 D[Sec. O 6 - Applications for Exemptions Any application for a license or for amendment of a license
authorizing use of a teletherapy-type unit for irradiation of materials or objects may include proposed ,

alternatives for the requirements of this part. The Agency will approve the proposed alternatives if the
applicant provides adequate rationale for the proposed alternatives and demonstrates that they are likely

to provide an adequate level of safety for workers and the public. Df . Ji 3 6 ,I 9S
/Sec O 7 - Request for Written Statements. Each license is issued with the condition that the licensee

''

. .

will, at any time before expiration of the license, upon the Agency's request, submit a written statement to
enable the Agency to determine whether the license should be modified, suspended, or revoked.

Q4
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Ecc. 0.8 - Performance Criteria for Scaled Sourcesj % 2.1 8 ~ ,h t k,

3 iMJ
-

'

-

uirements for scaled sources installed afler (the effective date of the rule):
D

a.

i. ust have been evaluated in accordance with 10 CFR 32.210 or the equivalent state

regulation;

/
ii. Must be doubly encapsulated;

iii. ust use radioactive material that is as nondispersible as practical and that is u insoluble

as practical if the source is used in a wet source-storage or wet-source-change L rViator;

iv. iust be encapsulated in a material resistant to general corrosion and to localized
corrosion, such as 316L stainless steel or other material with equivalent resistance if the
sources are for use in irradiator pools; and

/
'

In prototype testing of the scaled source, must have been leak tested and found leak freev.
afler each of the tests described in Q.8b through Q.8g.

/
Tpmperature The test source must be held at -40 C for 20 minutes,600 C for one hour, andb.
then be subjected to thermal shock test with a temperature drop from 600 C to 20 C within 15
seconds.

/ressure. The test source must be twice subjected for at least five minutes to an absolute externalPc.

pressure of 2 million newtons per square meter.

pact A 2 kilogram steel weight,2.5 centimeters in diameter, must be dropped from a height ofd.
I meter onto the test source.

ibration The test source must be subjected three times for ten minutes each to vibrationse.
sweeping from 25 hertz to 500 hertz with a peak amplitude of five times the acceleration of
gravity. In addition, each test source must be vibrated for 30 minutes at each resonant frequency
found. .

/
f. %ncture. A 50 gram weight and pin,0.3 centimeter pin diameter, must be droppei from a height

of I meter onto the test source.

nd. If the length of the source is more than 15 times larger than the minimum cross-sectionalp.
dimension, the test source must be subjected to a force of 2000 newtons at its center equidistant
from two suppon cylinders, the distance between which is ten times the minimum cross sectional
dimension of the source.

,

>
Sec. O.9 - Access Control.

I ach entrance to a radiation room at a panoramic irradiator must have a door or other physicalEa.
barrier to' prevent inadvertent entry of personnel if the sources are not in the shielded position.

Q5
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Product conveyor systems may serve as barriers as long as they reliably and consistently function-

as a barrier. It must not be possible to move the sources out of their shielded position if the door
or barrier is open. Opening the door or barrier while the sources are exposed must cause the
sources to return promptly to the shielded position. The personnel entrance door or barrieK
have a lock that is operated by the same key used to move the sources.rThrcontrol panel lock

finust be designed so that the key canno1JGemovedmnlesphe s5(irTes have been returnedjojhe_shielded position /Th'e~doois~and barriers must not prevent anyinliEdual in the radiation room

from leaving.,

b. In addition, each entrance to a radiation room at a panoramic irradiator must have an independent

backup access control to detect personnel entry while the sources are exposed Detection of entry
while the sources are exposed must cause the sources to retum to their fully shielded position and
must also activate a visible and audible alarm to make the individual entering the room aware of
the hazard. The alarm must also alert at least one other individual who is on-site of the entry.
That individual shall be trained on how to respond to the alarm and prepared to promptly render

or summon assistance.

/A radiation monitor must be provided to detect the presence of high radiation levels in thec.
radiation room of a panoramic irradiator before personnel entry. The monitor must be integrated
with personnel access door locks to prevent room access when radiation levels are high. ,

Attempted personne! entry while the m,onitor measures high radiation levels must activate the
alarm described in Q.9b. The monitor may be located in the entrance, normslly referred to as the

'
maze, but not in the direct radiation beam.

/efore the sources move from their shielded position in a panoramic irradiator, the source controlBd.
must automatically activate conspicuous visible and audible alarms to alert people in the radiation
room that the sources will be moved from their shielded position. The alarms must give

individuals enough time to leave the room before the sources leave the shielded position.

ach radiation room at a panoramic irradiator must have a clearly visible and readily accessiblec.
control that would allow an individual in the room to make the sources retum to their fully

shielded position.

f. ach radiation room of a panoramic irradiator must contain a control that prevents the sources
from moving from the shielded position unless the control has been activated and the door or
barrier to the radiation room has been closed within a preset time afler activation of the control.

Each entrance to the radiation room of a panoramic irradiator and each entrance to the area withing.
the personnel access barrier of an underwater irradiator must have a sign bearing the radiation
symbol and the words, " Caution (or danger) radioactive material" Panoramic irradiators must
also have a sign stating " Grave danger, very high radiation area," but the sign may be removed,I

O f covered, or otherwise made inoperative when the sources are fully shielded.

h. If the radiation room of a panoramic irradiator has roof plugs or other movable shielding, it must
not be possible to operate the irradiator unless the shielding is in its proper location. The .

Q6
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requirement may be met by interlocks that prevent operation if shielding is not placed properly or.

b an operating procedure requiring inspection of shielding before operating-

i. Underwater irradiators must have a personnel access barrier around the pool which must be
locked to prevent access when the irradiator is not attended. Only operators or facility

management shall have access to keys that operate the personnel access barrier. There must be an
intrusion alarm to detect unauthorized entry when the personnel access barrier is locked.
Activation of the intrusion alarm must alert an individual who is not necessarily on site but who is

prepared to respond or summon assistance.

Stc. O 10 - Shielding. f 36,6 h // M-

e radiation dose rate in areas that are normally occupied (uring operation of a panoramica.
irradiator may not exceed 0.02 millisieven (2 mrem) per hour at any location 30 centimeters or
more from the wall of the room when the sources are exposed. The dose rate must be averaged
over an area not to exceed 100 square centimeters havng no linear dimension greater than 20
centimeters. Any area where the radiation dose rate exceeds 0.02 millisievert (2 mrem) per hour
must be locked, roped off, or posted.

/ e radiation dose at 30 centimeters over the edge of the pool of a pool irradiator may not exceedThb.
0.02 millislevert (2 mrem) per hour when the sources are in the fully shielded position.

/ e radiation dose rate at I meter from the shield of a dry-source-storage panoramic irradiatorThc.
when the source is shielded may not exceed 0.02 millisievert (2 mrem) per hour and at 5
centimeters from the shield may not exceed 0.2 millisieven (20 mrem) per hour.

Sec. O 11 - Fire Protection - [3b, b' Y S

1e radiation room at a panoramic irradiator must have heat and smoke detectors. The detectorsa.
must activate an audible alarm. The alarm inust be capable of alening a person who is prepared
to summon assistance promptly. The sources must automatically become fully shielded if a fire is

'

detected.

b. he radiation room at a panoramic irradiator must be equipped with a fire extinguishing system
capable of extinguishing a fire without the entry of personnel into the room. The system for the
radiation room must have a shut-off valve to control flooding into unrestricted areas.

Sec 012 - Radiation Monitors - [ 36 e d
adiators with automatic product conveyor systems must have a radiation monitor with ana.

audible alarm located to detect loose radioactive sources that are carried toward the product exit.
If the monitor detects'a source, an alarm must sound and product conveyors must stop
automatically. 'The elarm must be ca,,able of alerting an individual in the facility who is prepared
to summon assistance. Underwater irradiators in which the product moves within an enclosed

stationary tube are exempt from the requirements of this paragraph.

Q7
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b. derwater irradiators that are not in a shielded radiati:n room must have a radiation monitor-

over the pool to detect abnormal radiation levels. The monitor must have an audible alarm and a
visible 11dicator at entrances to the personnel access barrier around the pool. The audible alarm

may have a ma.1ual shut off. The alarm must be capable of alerting an individual who is prepared
to respond promptly.

' ,

Sec. O 13 - Control of Source Movement. - f 36, 3/ 4N6
he mechanism that moves the sources of a panoramic irradiator must require a key to actuate.a,

i
Actuation of the mechanism must cause an audible signal to indicate that the sources are leaving

the shielded position. Only one key may be in use at any time, and only operators or facility
management may possess it. The key must be attached to a portable radiation survey meter by a
chain or cable. The lock for source control must be designed so that the key may not be removed
if the sources are in an unshielded position. The door to the radiation room must require the same

key.

b. console of a panoramic irradiator must have a source position indicator that indicates when
the sources are in the fully shielded position, when they are in transit, and when the sources are

exposed.

/The control console of a panoramic irradiator must have a control that promptly returns thec.
sources to the shielded position.

f
d. Each control for a panoramic irradiator must be clearly marked as to its function.

Q6, 33 kMMSec. O,14 - Irradiator Poolt -

For licenses initially issued after [the effective date of the rule), irradiator pools must either:a.

/
i. Miave a water-tight stainless steel liner or a liner metallurgically compatible with other

.

components .n the pool, or

/e constructed so that there is a low likelihood of substantial leakage and have a surfaceii. B
designed to facilitate decontamination, in either case, the licensee shall have a method to
safely sto:0 the sources during repairs of the pool,

b. or licenses initially issued aller [the effective date of the rule), irradiator pools must have no

outlets more than 0.5 meter below the normal low water level that could allow water to drain out
of the pool. Pipes that have intakes more than 0.5 meter below the normal low water level and
that could act as siphons must have siphon breakers to prevent the siphoning af pool water.

means must be provided to replenish water losses from the pool.c.

d. isible indicator must be provided in a clearly observable location to inmcate if the pool water
level is below the normal low water level or above the normal high water level.

QS
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Sec; Q |4 - Q \1
*

rradiator pools i.iust be equipped with a purification system designed to be capable ofe.*

maintaining the water during normal operation at a conductivity of 20 microsiemens pert

centimeter or less and with a clarity so that the sources can be seen clearly.
.

,

physical barrier, such as a railing or cover, must be used around or over irradiator pools duringf. s

normal operation to prevent personnel from accidentally falling into the pool. The barrier may be
removed during maintenance, inspection, and senice operations.

flong-handled tools or poles are used in irradiator pools, the radiation dose rate to the operatorg.
_

at the handling areas of the tools may n at exceed 0.02 miUisievert (2 r.: rem) per hour, '

s j 3 C. . 3 V D
ec. O.15 - Source Rack Protection. If the product to be irradiated moves on a product conveyor

system, the source rack and the mechanism that moves the rack must be protected by a carrier or guides
to prevent products and product carriers from hitting or touching the rack or mechani>m.

p /M, 3 7Sec. O 16 - Power Failures

ketrical power et a panoramic irradiator is lost for longer than ten seconds, the sources must, n.

automatically return to the shielded position.

b. e lock on the door of the radiation room of a panoramic irradiator must remain locked in the

event of a power failure.

uring a power failure, the area of any irradiator where sources are located may be entered onlyc.
when using an operable and calibrated radiatior survey meter.

] 3 4,r3et b, HMS
vSec. O.17 - Design Reauiremena,Irradiators whose construction begins after [the effective date of they

rule), must meet the design requirements of this section. M/c/h
j- //

a. Shielding For panoramic irradiators, the licensee shall design shielding walls to meet generally
accepted building code requirements for reinforced concrete and design the walls, wall
penetrations, and entranceways to meet the radiation shielding requirements oCQ.10c' If the
irradiator will use more than 2 x 10" becquerels (5 million Ci) of activity, the licensee shall
evaluate the effects of heating of the shielding walls by the irradiator source;

b. Foundations. For panoramic irradiators, the licensee shall design the foundation, with
consideration given to soil characteristics, to ensure it is adequate to support the weight of the
facility shield walls.

c. integrity. For pool irradiators, the licensee shall design the pool to assure that it is leak
resistant, that it is strong enough to bear the weight of the pool water and shipping casks, that a
dro ed cask would not fall on scaled sources, that all outlets or pipes meet the requirements of

f .r , and that metal components are metallurgically compatible with other components in the
pool.

\ pog;JPP"b0
'
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d. ater handlintt system For poolirradi: tors, the licensee shap3ri that the design of the water-

purification system is adequate to meet the requirements ofQ.1 he system must be designed

so that water leaking from the system does not drain o unrestricted areas without being
ggQJL4mo itored.

adiation monitors For all irradiators, the licensee shall evaluate tbc location and sensitif y of
the monitor to detect sources carried by the product conveyor system as required b(Q.12a,/The

c.

licensee shall verify that the product conveyor is designed to stop before a source on the product
conveyor would cause a radiation overexpusure to any person. For pool irradiators, if the
licensee uses radiation monitors to detect contamination underQDthe licensee shall verify
that the design of radiation monitoring systems to detect pool contalpination includes :nsitive
detectors located close to where contamination is likely to concentrate. \ ggsf/fMS

pe '
-

[ Source rack For pool irradiators, the licensee shall verify that there are no crevices on the sotacef.
or between the source and source holder that would promote corrosion on a critical area of the
source. For panoramic irradiators, the licensee shall determine that source rack drops due to loss

'

of power will not damage the source rack and that source rack drops due to failure of cables, or
alternate means of support, will not cause loss of integrity of scaled sources. For panoramic
irradiators, the licensee shall review the design of the mechanism that moves the sources to assure
that the likelihood of a stuck source is low and that, if the rack sticks, a means exists to free it
with minimal risk to personnel.

g. cess control. For panoramic irradiators, the licensee shall verify from the design and logic

diagram that the access control system will meet the requirements of Q.9.%o ccs:d cebn/

h. re protection For panoramic irradiators, the licensee shall verify that the number, locations, and

spacing of the smoke and heat detectors are appropriate to detect fires and that the detectors are
protected from mechanical and radiation damage. The licensee shall verify that the design of the
fire extinguishing system provides tie necessary discharge patterns, densities, and flow
characteristics for complete coverage of,he radiation room and that the system is protected from
mechanical and radiation damage.

i. durce return For panoramic irradiators, the licensee shall verify that the source rack will
automatically return to the fully shielded position if power is lost for more than ten seconds.

j. deismic. For panoramic irradiators to be built in seismic areas, the licensee shall design the
reinforced concrete radiation shields to retain their integrity in the event of an earthquake by
designing to the seismic requirements of an appropriate source such as the American Concrete
Institute Standard ACI 318-89, " Building Code Requirements for Reinforced Concrete," Chapter

21, "Special Provisions for Seismic Design," or local building codes, if current.

k. irint: For panoramic irradiators, the licensee shall verify that electrical wiring and electrical
equipment in the radiation room are selected to minimize failures due to prolonged exposure to |

radiation. |

Q10
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**

Sec 018 4 onstruction Monitorinu and Acceptance Testin,The requirements o-

met for irradiators whose construction begins aller (the etTective date cf the rule). The requirements

must be met prior to loading sources.
'

eldina For panoramic irradiators, the licensee shall monitor the construction of the shieldinga.
to verify that its construction meets design specifications i ad generally accepted building code
requirements for reinforced concrete.

b. undationi For panoramic irradiators, the licensee shall monitor the construction of the
foundations to verify that their construction meets design specifications.

[ Pool inteurity. For pool irradiators, the licensee shall serify that the pool meets designc.
specifications and shall test the integrity of the pool. The licensee shall verify that outlets and

VA$ g4L J61g ypipes meet the requirements o .,

} Vater handlina system For pool irradiators, the licensee shall verify that the water purificationd. n
system, the conductivity meter, and the water level indicators operate _ properly.

hdi M T M N,

c. / Radiation monitors < For all irradiIors, the license;: shall verify the proper operation of the
monitor to detect sources carfied on the product ccnveyor system and the related alarms and

mterlocks required byhD Fo pool irradiators, the licensee hall verify the proper operation
-

of the radiation monitors and the related alarm if used to meet .2 For underwater irradiators,

the licensee shall. verify the proper operation of the over-the-po ponitor, alarms, and interlocks

\j T b c' femrequired bfD.12D.) g enao rm .

f. v' Source rack For panoramic irradiators, the licensee shall test the movement of the source racks
,

for proper operation prior to source loading; testing must include source rack lowering due to
simulated loss of power. For all irradiators with product conveyor systems, the license shall
observe and test the operation of the conveyor system to assure that the requirements i .15

demet for protection of the source rack and the mechanism that moves the rack; testing must i
tests of any limit switches and interlocks used to protect the source rack and mechanis that

moves that rack from moving product carriers. [MC tM
~ W k

decess control For panoramic irradiators, the licensee shall test the completed access controlg.
system to assure inat it functions as designed and that all alarms, controls, and interlocks work
properly.

/
h. Fire protection For panoramic irradiators, the licensee shall test the ability of the heat and smoke

detectors to detect a fire, to activate alarms, and to cause the source rack to automatically become

fully shielded. The licensee shall test the operability of the fire extinguishing system.

[ Source return For panoramic irradiators, the licensee shall demonstrate that the source racks cani.
be returned to their fully shic!ded positions without power.

' j. Comrruter systems For panoramic irradiators that use a computer system to c/ ~ol the access
control system, the licensee shall verify that the access control system will ops, te properly if ,

Qll
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| power is losiand shall verify thatithe computer has security features that prevent an irradiat:rb
1&

L
H operator from commanding tie computer to override the' access control _ system when the system:
fis required to be operable?

~
'

1

k.: ringdFor panoramic irradiators, the licensee shall verify that the electrical wiring and electrical :]
'

. equipment that were installed meet the design specifications.

[$ecLO.19iTraininac 1 -- Q j (p , Y - NES 1

fore an individual is| permitted to se as an irradiator operator _without a supervisor present, the 3- s.

individual must beinstructed in:

4
I. he fundamentals of radiation protection' applied to irradiatorsf This must include the

differences between external radiation and radioactive contamination, units of radiation
,

4 dose,' dose limits, why large indiation doses must be ' avoided, how shielding'and _ access
controls prevent large doses, how an irradiator is designed to prevent contamination < the . j
proper use of survey meters and personnel dosimeters, other radiation safety features of anj

:
irradiator, and the basic function of the irradiator

[~ '

ii. The requirements of Parts J and Q of these rules that are relevant to the irradiator;

iii.' e operation of the irradiator; g ['x .

iidli' ible
iv.' - VIhose operating and emergency procedures listed inghat the ind v ua s respons

for performing; and

/ Case histories of accidents or problems invohing irradiators.
4

v-
Z

b. #Before an individual is permitted to act as an irradiator operator without a supervisor present, the *

indisidual shall pass a written test on the instruction received consisting primarily of questions~

- based on the licensee's operating and emergency procedures that the individual is responsible for

._ performing and other operations necessary to safely operate the irradiator without supenision.

efore an individ.ual is permitted to act as an irradiator operator without a supervisor present, the -i . c.:
individual must have received on-the-job < training or simulator training in the use of the irradiator

.

i ns described in the license application. The individual shall also demonstrate the ability to peiforn
.

' those portions of the operating and einergency procedures that he or she is to perform.
-

.

n .

d. d.a he licensee shall conduct safety reviews for irradiator operators at least annually. The licensee
. -

shall give each operator a brief_ written test on the information.L Each sa ety review must include,r
,

:to the extent appropriate, each of the following:
:

Ei. C anges in operating and emergency procedures since the last review, if any;
.

<

,

*> .il Changes in regulations and license conditions since the last review, if ar.y,
. ..

-
>

- 'h b'-

-
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iii. - ports on recent accid:nts, mistakes, or problems that have occurred at irradiators, if+

an ,

iv. Relevant results ofinspections of operator safety performance;

evant resu ts of the facility's inspection and maintenance checks; and -
' v.

vi. [A drill to prr.ctice an emergency or abnormal event procedure.

he licensee shall evaluate the safety performance of each irradiator operator at least unnually toc.
ensure that regulations, license conditions, and operating, safety, and emergency procedures are
followed. The licensee shall discuss the results of the evaluation with the operator and shall
instruct the operator on how to correct any mistakes or deficiencies observed.

f. viduals who will be permitted unesconed access to the radiation room of the irradiator or the
area around the pool of an underwater irradiator, but who have not received the t.aining required
for operators and the radiction safety oflicer, shall be instructed and tested in any precaut' they

should take to a <oid radiation exposure, any procedures or pans of procedures listed i hat

they are expected to perform or comply with, and their proper responsg 10 alarms required b this
part. Tests may be oral. bdAI 0/MIV( @ h4' I bb

dividuals who must be prepared to respond to alarms required b ,QJ.9 /and i.,.1la:,Oh kkg.
and b., and QTb. shall be trained and tested on how to responT 'Each individ$l shall be e

retested at leas nnualyl Tests may be oral.

/ D d Q h ed!4 s

Sec,0,20 Operatirig and Emergency Procedures. -[f4r83 k b d$
e licensee shall have and follow written operating procedures for:a.

/
i. Operation oTthe irradiator, including entering and leaving the radiation room;

'

ii. e of personnel dosimeters;

dirveying the shielding of panoramic irradiators;iii.

!onitoring pool wat:r for contamination while the water is in the pool and before releaseMiv.
of pool water to unrestricted areas;

/eak testing of sources; a (vil#L
.

pv.

/ r
Inspection and maintenance checks required byg)vi.

vii. ading, unloading, and repositioning sources, if the operations wil.1 be performed by the
licensee; and gQQ

viii. spection of movable shielding required byl , if applicable.

Ql3
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ik fhe licensee shall have and follow emergency or abnormal event procedures, appropriate for the

{ irradiator type, for:
,

.i. ces stuck in the' unshielded position;-

ii. Personnel everexposures;
.

iii.- radiation alarm from the product exit portal monitor or pool monitor;_

iv. . Metection of leaking sources, pool contamination, or alarm caused by contamination of ,

pool kater; |

ow or high water level indicator, an abnormal water loss, or leakage from the sourcev.
storage pool; 3

/ prolonged loss of electrical power;
-

vi. A

vil. re alarm or explosion in the radiation room; ,

viii. alarm indicating unauthorized entry into the radiation room, area around pool, or
another alarmed area;

i

ix. atural phenomena, including an earthquake, a tornado, flooding, or other phenomena as
appropsiate for the geographical location of the facility; and

he jamming of automatic conveyor systems.x,

khe licensee may revise operating and emergency procedures without Agency approval only if all'

c.
of the following conditions are met:

i. he revisions do not reduce the safety of the facility;
,

- ii, e revisions are consistent with the outline or summary of procedures submitted with the
-

license application; .
'

- iii. he revisions have beer. reviewed and approved by the radiation safety officer; and

-iv. he users or operators are instructed and tested on the revised procedures before they are

| put into use.

ecf O 21 - - Personnel Monitorina 7[84rN
irradiator operators shall wear either a film badge or a thermoluminescent dosimeter (TLD) whilea;

- operating a panoramic irradiator or while in the area around the pool of an underwater irradiator.
The film badge or TLD processor must be accredited by the National Voluntary Laboratory

- Q i4 .-
.

L'-
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1

Aecteditation Program for high energy photons in the normal and accident dose ranges (see Pan
1

*

D.501.c ). Each film badge or TLD must be assigned to and worn by only one individual. Film
badges must be processed at least monthly, and TLDs must be processed at least quarterly,

b, ther individuals who enter the radiation room of a panoramic irradiator shall wear a dosimeter,

v;hich may be a pocket dosimeter. For groups of visitors, only two people who enter the
radiation room are required to wear dosimeters. If pocket dosimeters are used to meet the
requirements of the paragraph, a check of their re e to radiation must be done ableagddY

t -

annually. Acceptable dosimeters must read withi *20% the true radiation dose. .rct r
'

#h68[ B) N S (#c. O 22 - Radiation Surveys -

radiation survey of the area outside the shielding of the radiation room of a panoramica.
irradiator must be conducted with the sources in the exposed position before the facility stans to

operate. A radiation survey of the area above the pool of pool irradiators murt be conducted after
the sources are loaded but before the facility starts to operate. Additional adiation surveys of theJ
shielding must be performed at intervals not to exceed /[t)ree yearp]jand before resuming
operation'afler addition of new sources or any modificatiosto the radiition room shielding on
structure that might increase dose rates /svg %
f the radiation levels specified irh are exceeded, the facility must be modified to comply withb.

the requirements in Q.10.

Portable radiation survey meters must be calibrated at least annually to an accuracy of *20% forc.
the gamme energy of the sources in use. The calibration must be done at two points on each scale
or, for digital instruments, at one point per decade over the range that will be used. Portable
radiation suncy meters must be of a type that tioes not saturate and read zero at high radiation

ose rates.

d. Water frc4n the irradiator pool, other potentially contaminated liquids, and sediments from pool
vacuuming must be monitored for radioactive contamination before release to unrestricted areas.
Radioactive concentrations must not exceed those specified in Part D, Table II, Column 2 or
Table til of Appendix B, "Annpal Limits on intake (Alls) and Derived Air Concentrations
(DAC) of Radionuclides for Occupational Exposure; Efiluent Concentrations; Concentrations fbr
Release to Sanitary Sewerage "

/
/Before releasing resins for unrestricted use, they must be monitored before release in an area withc.

a background level less than 0.5 microsievert (0.05 mrem) per hour. The resins may be released
only if the survey does not detect radiation levels abeve back round radiation levels. The survey8
meter used must be capable of detecting radiation levels of 0.5 microsievert (0.05 mrem) per
hour.

.

Ql5
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-Nbles O 23 \ etection ofI eaking Sources.

Each dry-source storage sealed source mest be tested for leakage at intervals not to exceed sixa.
months using a leak test kit or method approved by the Agency, the Nuclear Regulatory
Commission, an Agreement State, or a Licensing State. In the absence of a certificate from a
transferor that a test has been made within the six months before the transfer, the realed source

may not be used until tested. The test must te capable of detecting the prr.ence of 200
becquerels (0.005 pCi) of radioact:ve material and must be performed by a perr an approved by
the Agency, the Nuclear Regulatory Commission, an Agreement State, or a Licensing State to
perform the test.

For pool irradiators, sources may not be put into the pool unless the licensee tests the sources forb.
leaks or has a certificate from a transferor that ink test has been done within the six months
before the transfer. Water from the pool must be checked for contamination each day the
irradiator operates. The check may be done either by using a radiation monitor on a pool water.
circulating system or by analysis of a sample of pool water. If a check for contamination is done
by analysis of a sampie of pool water, the results of the analysis must be available within 24 hours;
if the licensee uses a radiation monitor on a pool water circulating system, the detection of above
normal radiation levels must activate an alarm. The alarm set-point must be set as low as
practical, but high enough to avoid false alarms. The licensee may reset the alarm set-point to a
higher level if necessary to operate the pool water purification system to clear up contamination in'

tl e pool if specifically provided for in written emergency procedures.

If a leaking source is detected, the licensee shall arrarse to remove the leaking source fromc.
service and have it decontaminated, repaired, or disposed of by an Agency, the Nucicar
Regulatory Commission, an Agreement State, or a Licensing State licensee that is authorized to
perform these functions. The licensee shall promptly check its personnel, equipment, facilities,
and irradiated product for radioactive contamination. No product may be shipped until the
product has been checked and found free of contamination. If a product has been shipped that
may have been inadvertently contaminated, the licensee shall arrange to locate and survey that
product for contamination. If any personnel are found to be contaminated, decontamination must
be performed promptly. If contaminated equipment, f acilities, or products are found, the licensee
shall arrange to have them decontaminated or disposed of by an Agency, the Nuclear Regulatory
Commission, an Agreement State, or a Licensing State licensee that is authorized to perform
these functions. If a pool is contaminated, the licensee shall arrange to clean the pool until the
contamination levels do not exceed the appropriate concentration in Table 2, Column 2, Appendix
B of part D. See 10 CFR 30.50, or the equivalent state regulations, for reporting requirements.

Sec 0 24 - rection and Maintenance, gJf,, /2 / M NJ
licensee shall perform inspection and maintenance checks that include, as a minimum, each ofa.

the following at the frequency specified in the license or license application: /

} Operability of each aspect of the access control system required by Q.9.(L Yi.

ii. unctioning of the source position indicator required by Q y%dv .

,,, W
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4.
'

ill' 'O r4ili of the radiation monitor for radioactive contamination in pool water required
.

'

ta radiation check source,if applicable..by,Q23
AM

- ivi perability of the over pool radiat, ion monitor at underwater irradiators as required by
.

.

Q.12b. f) % f
Operability of the product exit monitor required b[Q.12a.v.

vi.- Operability of the emergency source return control required by .13c.
-

/
vii. Visual inspection ofleak-tightness of systems through which pool water circulates. c*./T,/
viii. 'Dperability of the heat and smoke detectors.and extinguisher system required b ' Q.ll,

-

without turning extinguishers on.

perability of the meanuf pool water replenishment required by/ix.
"

/perability of the indicators of high and low pool water levels required b Q.14d.x.
. ' ccWA WN'

xi. Operability of the intrusion alarm required b- Q.9i., if applicable.
,-

/unctioning and wear of the system, mechanisms, and cables used to raise and lowerFxii.
scarces.

xiii. dition of the barrier to prevent products from hitting the sources or source mechanism

as required byp % [he,[L , Mg
-

/
xiv. Amount of water added to the pool to determine if the pool is leaking.

Electrical wiring on required safety systems for radiation damage. y w4- xv.

I water conductivity measurements and analysis as required bygh p
,

xvi.

b.- functions and defects found during inspection and maintenance checks must be repaired within

time frames specified in the license or license application.

See O 25 '-- Pool Water Purity.- - [ 36r S 3 2>f .M +$
.

Pool water purification system must be run sufliciently to maintain the conductivity of the pool
. water batow 20 microsiemens per centimeter under normal circumstances. If- pool water

conductivity rises above 20 microsiemens per centimeter, the licensec shall take prompt actions to
lower the pool stater conductivity and shall take corrective actions t; prevent future recurrences.

-

Ql7'

,

y w -y , .m . - .--c- , -- -



SRbt iblunw I June 1997
Sa.Q.25-Q.27i O *

1*
' b. The licensee shall measure the pool water conductivity frequently enough, but no tes than-

weekly, to assure that the conductivity remains below 20 microsiemens per ccntimeter.
Conductivity meters must be calibrated at least annually,

[ 36. W '

Sec. O.26 - endance Durina Operation. -

th an irradiator operator and at least one other individual, who is trained on how to respond
'

a.
and prepared to promptly render or summon assistance if the access control alarm sounds, shall be
present on site:

i. enever the irradiator is operated using an automatic product conveyor system; and

ii. Mhenever the product is moved into or out of the radiation room when the irradiator is
operated in a batch mode.

/
b. At a panoramic irradiator at which stetic irrarliations with no movement of the product are

ff')O, occurring, a person who has received the training on how to respond to alarms described in.19 . ust be on site.b
,$ W 5l &

At an underwater irradiator, an irradiator operator must be present at the facility whenever thec.
product is moved into or out of the pool. Individuals who move the product into or out of the
pool of an underwater irradiator need not be qualified as irradiator operators; however, they must
have received the training described in I Q3 Static irradiations may be performed

s

without a person present at the facihty.

Sec. O 27 - terinu and leavinu the Radiation Room - S36,la7 b/ H*S
/ pon first entering the radiation room of a panoramic irradiator after an irradiation, the irradiatorUa.
operator shall use a survey meter to determine that the source has retumed to its fully shielded
position. The operator shall check the functioning of the survey meter with a radiation check
source prior to entry,

ydefore exiting from and locking the door to the radiation room of a panoramic irradiator prior tob.
a planned irradiation, the irradiator operator shall:

i. ually inspect the entire radiation room to verify that no one else is in it; and

iii ctivate a control in the radiation room that permits the sources to be moved from the
shielded position only if the door to the radiation room is locked within a preset time after
setting the control,

During a power failure, the area around the pool of an underwater irradiator may not be enteredc.
without using an operable and calibrated radiation survey meter unless the over-the-pool monitor
required 's operating with backup power.

%m &&
3 Y Q18
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d Ecc. O.28 / rradiation of Explosive or Flammable Materials. ~ j 3 6 , [o 7' k // CdS

/ bd@Qv~
virradiation of explosive materiff is prohibited unless the licensee has received prior writtena.

authorization from the(Agencyp Authorization will not be granted unless the licensee can
demonstrate thrt deton'attelfor the explosivt. would not rupture the sealed sources, injure

/ personnel, damage safety systems, or cause radiation overexposures of personnel.
Irradiation of more than small quantities of flammable material with a flash point below 140 F is

;

b.
_ prohibited in panoramic irradiators unless the licensee has received prior written authorization
from the Agency. Authorization w'd not be granted unless the licensee can demonstrate that a fire
in the radiation room could be cc.itrGed without damage to sealed sources or safety systems and
without radiation overexposures of personnel.

Sec. O 29 /ecords and Retention Periods. The licensee shall maintain the following records at the
-

R

irradiator for the periods specified, j y,g / y,,_,

!A copy of the license, the licer.se conditions, documents incorporated into the license bya.
reference, and amendments thereto until superseded by new documents or until the Agen::y
terminates the license for documents not superseded.

/ecordsaf cach individual's training, tests, and safety reviews provided to meet the requirementsR _b.

ofk19a., b., c., d., f.lanMuntil [three years) afler the individual terminates work.% lb); M j[d),(E h M E t @ M (f
[ Records 07 the annual evaluations of the safety performance of irradiator operato# required byM%5

c.

d$hY$*N 5 k M"N O h
DMatil superseded or

f copy of the current operating and emergency procedures required bthe Agency terminates the license. Recordsithe radiatien safety c licers review and approval ofd.

changes in procedures as required b Oc.ig etained for [three years] from the date of the
change. 1 g-

ilm badge and TLD results required byhmtil theency terminates e license.
cr ac A bl %

_ .
e.

93(m rMw
f. /|lecords of radiation surveys required b Q.22 r [three years] from the date of the survey.

f SG ,QM chicMw 44Dn%)/ '

g. -v' Records of radiation survey alibrations required b Q.2Pand pool water conductivity

meter calibrations required b Q.25.b til (three years] om t te date of calibration.

/ -

Nrrt flA, Lunk ,

.

h. Wecords of the results ofleak tests required liy
nd 'the resurt of contamination check ~ frequired by Q.23b. for [three years] from the date o each 7 kCP

for three years]. .

\b[F%ttDJrc~ W(fMbLkl 14Nki.' ecords ofinspection and maintenance checkr required by .2

j. Records of major malfunctions, significant defects, operating difliculties or irregularities, and
major operating problems that involve required radiation safety equipment for [three years) after
repairs are completed.

,

Q19
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h~
}/Y*

*

Records of the receipt, trans!'er and hisposal, of all licensed scaled souJ s a's}equired bypart Ck. sa'N
and 10 CFR 30.51 or the equivalent state regulations. d rQ h h i Y) [L h n c ff d /3 '3 b l

ecprds on the design checks required b ,yQ.17 nd the construction control checks as reqdired b'y b1.
,

ntil the license is terminatect. The records must be signed and dated. The title or

M)r(ication qf the person siening must be included.ha qual
chrc- co,JLv.~ y

r/ Records related to decommissioning of the irradiator as required by 10 CFR 30.35(g) or the
oa

m.
equivalent state regulation.

/ h6* b3 bSec. O.30 - Reports. -

/ addition to the reporting requirem" ..,in other parts of these regulations, the licensee shallIna.

report the following events if not reported under other parts of these regulations:

i. v$ource stuck in an unshielded position.

ii. ny fire or explosion in a radiation room.

iii. 'da age to the source racks.

iv. Iailure of the cable or drive mechanism used to move the source racks.

(perability of the access control system.v.

vi. L4fetection of radiation source by the product exit monitor.

vii. Wfetection of radioactive contamination attributable to licensed radioactive material.
n/

viii. ' Structural damage to the pool liner or walls. 4hrpwvf
rfix. Water loss or leakage from the source storage pool, greater than the irradiator pool design

parameters submitted by the licensee or applicant 3 (/h'ghc{ g
o L-

Pool water conductivity exceeding 100 microsiemens per centimeter.x.

/
b. Vthe report must include a telephone report within 24 hours as described in 10 CFR 30.50(c)(1),

or the equivalent state regulation, and a written report within 30 days as described in 10 CFR
30.50(c)(2) or the equivalent state regulation.

.6 bh3beOf Y C'
'

g 35,93 bdpA2
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1997 Rationale for Part Q .
'

T ,
j - :3,97-

,

" - ' Rationale for Revisionsi
_

: Part Q
,

Licensingled Radiation Safety' '
,<
'

-Requiremects for Irradiators "wy
,

Ngg| for a New Part in the SSRC,3.-m ,

x
_

-|
*

Part Q of the Suggested State Regulations for Control of Radiation (SSRCR) covers the licensing and"

~ radiatica safety requirements for the__use oflicensed radioactive materials in iiTadiators. Irradiators use-
~ :gamma radiation to irradiatc products to change 'their characteristics in- some way.. The _ safety;

requirements apply to panoramic irradiators (those in which' the material being irradiated is in air in a 1

room that is accessible to personnel when the source is shielded) and underwater irradiators in which the - r. !

source always remains shielded under water, and the product is irradiated under water. The rule does not
icoverLself-containedLdry source-storage irradiator devices, medical uses of sealed sources (such_ as' j

teletherapy), or ' nondestructive testing (such as industrial radiography). These regulations were published {

{ as a~ final rule in'the Federal'Renister on February 9,1993 (58 FR 7715) and became effective July 1,

,1993.
4

Compatibility Reauirements .-

.

The Nuclear Regulatory Commission (NRC) considers the adoption of a regulation equivalent to 10 CFR ,

3 1 ;

L |36fa matter of compatibility for Agreement States. On December 4,1990, the NRC published in the
''

| Federal Register (55 FR 50008) a proposed new part,10 CFR 36. Based on public comments and other ,

considerations, the'NRC adopted the proposed regulation with modifications as set forth in 58 FR 7715. 1'

Further background information on the development of this regulation is contained in the final regulation
_ published in the Federal Register on February 9,1993 (58 FR 7715). +

. F
//[_ ' LThe" regulation.is a. Level 2 Division of compatibility, which allows the Agreement States to_ adopt

V additional requirements based on local concerns or experience. However, because only a small number of '
. Agreement States have operating irradiators' effected by this regulation. the need for implementation as a

.

1 matter of compatibility has been questioned by some Agreement States.that do not have Part Q licensees.,

Lin' particular, the NRC concluded in August:of 1994 that the-State of Iowa's position .to postpone'
'

development and adoption of the 10 CFR Pat 36 equivalent rulemaking was acceptable and would not ='
_

Teffect the compatibility determination for their program.' However, the NRC also stated that they . ould
~

w<

expect lowa to take action to adopt the provisions of Part 36'if an application for a large irradiator wereE

g to.be received.

' * Matter for Future Consideration .

- 11; fin different sections within Part;Q, the applicable.10 CFR parts were referenced instead of the-
'

'_

Jequivalent SSRCR sections This was done- because the' current SSRCR does not include the
,

Lequivalent 10'CFR Parts 30.35(g),30.50 and 30.51. To correct this, the applicable CFR parts
~

,

4' ~ '

swere referenced and ."or the equivalent stue regulation" was added for those state: that may
,

~~

ialready have'the~ equivalent parts.T Once the equivalent parts are added to the SSRCR, then they
' references to the 10 CFR parts should be changed to reflect the corresponding SSRCR partsc The.~ '

1 ;
tyi

, .m ,,,,.m, & 's_, , - .t._ _ _ ., _ ._. , _.4 ..
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o.1

2 only exception is Q.8.a..l, which references 10 CFR 32.210. This reference pertains to sealed -!

source evaluations and should be referenced by Part Q because not all states evaluate scaled |
sources. Therefore, this CFR reference is needed, js
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