Mr. Robert Quillin, Director oV 1 e
Radioactive Control Division
Colorado Department of Public MHealth
and Environment
4300 Cherry Creek Drive South (RCD-DO-B1)
Denver, CO 80222-1530

Dear Mr. Quillin:

We have reviewed the draft proposed Colorado rule, Part 19, Licensing and Rudigtion Safety
Requirements for Irradiators dated October 10, 1996. The proposed rule was t.\iawed by
comparison to the equivalent NRC regulations in 10 CFR Part 36. Dr. Stephen N. Saivi.:on
acknowledged receipt on October 10, 1996, of an earlier version of the proposed rule datcd
September 18, 1996, that was sent by your staff, Ms. Michelle Sime Moore, to Charles
Hackney, Regional IV State Liaison Officer, on September 17, 1996. Dr. Salomon received
by facisimle on October 21, 1996 your staff's follow up version dated October 10. The
revised version included the omissions, mainly of a word processing nature, that Dr.
Salomon flagged to the attention of Mr. Chuck Mattson in a telephone call on October 10,
1996. Also, Mr. Mattson flagged to Dr. Salomon several additional word changes that were
incorporat_? by him since the initial draft of September 18, 1996, was sent.

As the result of the review of the October 10, 1996, version, we have no comments.
Under our current procedure, a finding that a rule meets the cornpatibility requirements may
only be made based on a review of the final text of the rule. However, we have determined
that if the proposed rules were adopted without significant change, they would be
compatible.

We request that when the proposed rules are adopted and published as final rules, a copy
of the “as published” rules be provided to us for review. As requested in our All Agreement
States Letter SP-96-027, “Request to Highlight Changes to Agreeant Srate Regulations
Submitted to NRC for Compatibility Review” (March 1, 1996), please hignlight the final
changes and send one copy in a8 computer readable format, if possible.

If you have any questions regarding the comments or any of the NRC rules used in the
review, please contact me or Dr. Stephen N. Salomon of my staff at (301) 415-2368, or
INTERNET: SNS@NRC.GOV.
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Y soast” November 1, 1996

Mr. Robert Quillin, Director
Radioactive Control Division
Colorado Department of Public Health
and Environment
4300 Cherry Creek Drive South (RCD-DO-B1)
Denver, CO 80222-1530

Dear Mr. Quillin:

We have reviewed the draft proposed Colorado rule, Part 19, Licensing and Radiation Safety
Requirements for Irradiators dated October 10, 1996. The propused rule was reviewed by
comparison tu .he equivaient NRC regulations in 10 CFR Part 36. Dr. Stephen N. Salomon
acknowledged receipt on October 10, 1996, of an earlier version of the proposed rule dated
September 18, 1996, that was sent by your staff, Ms. Michelle Sime Moore, to Charles
Hackney, Regional IV State Liaison Officer, on September 17, 1996. Dr. Salomon received
by facsimile on October 21, 1996 your staff’s follow up version dated October 10. The
revised version included the omissions, mainly of a word processing nature, that Dr.
Salomon flagged to the attention of Mr. Chuck Mattson in a telephone call on October i0,
1996. Aiso, Mr. Mattson flagged to Dr. Salomon several additional word changes that were
incorporated by him since the initial draft of September 18, 1996, was sent.

As the result of the review of the October 10, 1996, version, we have no comments.
Under our current procedure, & finding that a rule meets the compatibility requirements may
only be made based on a review of the final text of the rule. However, we have determined
that if the proposed rules were adopted without significant change, they would be
compatible.

We request that when the proposed rules are adopted and published as final rules, a copy
of the “as published” rules be provided to us for review. As requested in our All Agreement
States Letter SP-96-027, “Request to Highlight Changes to Agreement State Regulations
Submitted to NRC for Compatibility Review” (March 1, 1996), please highlight the final
changes and send one copy in a computer readable format, if possible.

If you have any questions regarding the comments or any of the NRC rules used in the
review, please contact me or Dr. Stephen N. Salomon of my staff at (301) 415-2368, or

INTERNET: SNS@NRC.GOV.
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aul H. Lohaus, Deputy Director
Oftfice of State Programs
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i PART 18

3 LICENSEE AND RADIATION OAFETY REQUIREMENTS FPOR IRRADIATORS

; . GENERAL PROVISIONE

6 \X,\'

7 \ 2

" RH 191 \\\C

9 A o

10 /19,1.1 Part 19 contains requirements for the issuance of a license

il authorizing the use of sealed sources containing radiocactive

12 materiale in irradiators used to irradiate objects or materials
13 using gamma radiation. Part 19 aleo containa requirements for

14 operating irradiatore. The recquirements of this part are in

18 addition to the requirements of Parts 3, 4, 10, 12, 13, and 17

16 Nothing in thie part relieves the licensee from complying with

17 other applicable Federal, State and local regulations governing
18 the piting, zoning, land use, and building code requirements for
19 industrial facilities.
20
21 V/19.1.2 The regulations in this part apply to panoramic irradiators that
22 have either dry or wet storage of the radicactive sealed gources
23 and to underwater irradiators in which both the source and the

24 product being irradiated are under water. Irradiators whose dose
35 rates exceed 5 rays (500 rads) per hour at 1 meter from the

26 radiocactive gealed sources in air or in water, as applicable for
27 the irradiator type, are covered by this part.

20 ‘/

29 19.1.3 The regulations in thie part do not apply to self-contained dry-
a0 socrce-storage irradiators (those in which both the ecurce and the
1 arra subject to irradiation are contained within a device and are
32 not acceseible by personnel). medical radioclogy or teletherapy,
33 radiography (the irradiation of materiale for nondestructive

19 i
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testing purposes), gauging, or open- field (agricultu.al)

irradiations.

R
7

/

/

/

/

/

“Annually” means either (1) at intervale not to exceed 1 year or
(2) once per year, at about the same time each year (plus or minus

1 month) .

"Doubly encapsulated sealed source” means a sealed source in which
the radiocactive material ie sealed within a capsule and that

capsule is sealed within another capsule.

"Irradiator" meansg a facility that uses radicactive sealed sources
for the irradiation of objects or materials and in which radiation
dose rates exceeding 5 graye (500 rads) per hour exist at 1 meter
from the sealed radioactive gources in air or water, as applicable
for the irradiator type, but does not include irradiators in which
both the sealed source and the area subject to irradiation are

contained within a device and are not accessible to personnel.

"Irradiator operator" means an individual who has successfully
completed the training and testing described in RH 19.18 and is

authorized by the terms of the license to operate the irradiator

without & supervisor preasent.

"Pancoramic dry-source-gtorage irradiator’ means an 1rradiator an

which the irradiations occuzr in air in areas potentially

19 - 2
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1 accessible to personnel and in which the sources are stored in

2 shields made of #0lid materials. The term includes beam-type dry
3 pource-storage irradiators in which only a narrow beam of

4 radiation is produced for performing irradiations.

5

6 J/”Pnnor.mic irradiator" mesns an irradiator in which the

7 irradiations are done in air in areas potentially accessible to

8 personnal . The term includes beam-type irradiators.

9

10 /*Plnorumxc wet -gource-storage irradiator” means an irradiator in
11 which the irradiations occur in air in areas potentially
12 accessible to personnel and in which the sources are stored undex
13 water in a storage pool.

14

/

15 "Pool irradiator" means any lrradiator at which the sources are
16 stored or used 1n a pool of water including panoramic wet-source
1? storage irradiators and underwater irradiators.
18
i9 V/“Ptoduct conveyor system' means a system for moving the product to
20 be irrsadiated to, from, and within the area where irradiation
21 takaes place.

22
23 V/;Radxation room" means a shielded room in which irradiations take
24 place. Underwater irradiators do not have radiation rooms.
28 V//
26 "Seismic area" means any area where the probability of a
27 horizontal acceleration in rock of more than 0.3 times the
28 acceleration of grnvitylin 250—;:;§. is greater than 10 percent,
29 as designated by the U1.8. Geological Survey. =

{
| af -
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DRAFT October 10, 1996

"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 pool.

kY
&l(J SBpecific Licenaing Requirements
%

\

A person shall file an application for a specific license
authorizing the use of realed sources in an irradiator pursuant to

RH 3 8 of the regulations

£ /7
’v /
/
| Y

19.4 YJ'{‘V ‘Specific Licenses for lrradiators.

The Department will approve an application for a specific license
for the use of licensed material in an irradiator if the applicant

meets the requirementa contained in this section
The applicant shall satisfy the general requirements specified in

RH 3.9 of the regulatione and the regquirements contained in thie

part .

The applicant must describe the training provided to irradiator

operatorse including:

Classroom training;
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On-the-job or simulator training;

Safety reviews;

Means employed by t hie applicant to test each operator's
understanding of the Department’'s regulations and licensing
requirements and the irradiator operating and emergency

procedures; and

Minimum training and experience of personnel who may provide

training.

The application must include an outline of the written operating
and emergency procedures listed in RH 19.19 that describes the

radiation satety aspects of the procedures.

The application must describe the organizationa’® structure for
managing the irradiator, specifically the radiation safety
responsibilities and suthorities of the radiation safety officer
and those management personnel who have important radiation safety
responeibilities or authorities. In particulsr, the application
muet specify who, within the management s'ructure, has authority
to stop unsafe operations. The application must also describe the
training and experience raquired for the positiu: -7 radiation

safety officaer.

The applicarion must include a description of the access control

systams required by RH 19.8, the radiation monitors required by RH

19.11, the method of detecting leaking sources required by RH
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19.22 including the sensitivity of the method, and a diagram of
the facility that shows the locations of all required interlocks

and radiaticn monitors.

J/If the applicant intenda to perform leak testing of dry-source-
storage sealed sources, the applicant shall establish procedures
for leak testing and submit a description of these procedures to

the Departmant. The description must include the:
//In-trumontn to be used;

J/Mathodn of performing the analysie; and
V/ Partinent experience of the individual who analyzes the

pamplas .

V/lf licensee personnel are to load or unload sources, the applicant
shall describe the qualifications and training of the personnel
and the procedures to be used. If the applicant intends to
contract for source loading or unloading at i1ts facility, the
loading or unloading must be done by an organization gpecitically
authorizad by the U, §. Nuclear Regulatory Commisgion or an

Agreement State to load or unload irrvadiator sources

J/Tho applicant shall describe the inspection and maintenance
checks, including the frequency of the checks required by
RH 19.23.

/

Start of Conptruction

49 - 6
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i 19.5.1 The applicant may not begin construction of a new irradiator prior

2 to the submission to the Department of both the application for a

3 license for the irradisator and the fee regquired by Part 12 of the

4 regulations. As used in this section, the term “construction"

$ includes the construction of any portion of the permanent

6 irradiator structure on the site but does not include. engineering

7 and design work, purchase of a site, site surveys or soil testing,

8 site preparation, site excavation, construction of warehouge or

9 auxiliary structures, and other similar tasks. Any activities
10 undertaken prior to the issuance of a license are entirely at the
i1 risk of the applicant and have no bearing on the issuance of a

12 license with respect to the requirements of The Act, and rules,
13 rogu}rtions, and orders isoued under The Act.

14 :

15

16

17 19.6 1 Any application for a license or for amendment of a license

18 authorizing uee of a teletherapy-type unit for irradiation of

19 materials or objects may include proposed alternatives tor the
20 requiremants of thisa part, The Uepartment will approve the
21 proposed alternatives it the applicant provides adeqguate rationale
22 for the proposed altarnatives and demonstrates that they are

23 likely to provide an adequate level of safety for workers and the
24 public.
B 24419 Reauesl Sor witdencomments,  Divz
- Z ;ss (S 'm‘} SSinG. Chuek Matltsen -‘ﬂ:a]s Cove yed
29 [ AR Design and Performance Requirements for Irradiators { v ;Q’ '1 3
) P tolielde
29 RH 19.7

/Bertarsance Crivecia for Sealsd Sousces
/‘/

19 ?
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Requirements. Sealed sources installed after January 1, 1997

/ﬂuu have a certificate of registration issued by the U.§.

Nuclear Regqulatory Commission or an Agreement State;

./Must be doubly encapsulated;

b/ﬂu.t use radicactive material that is as nondigpersible as
practical and that is a8 insoluble as practical if the
source 18 used 1n a wet -source-storage or wet -source- change

irradiator;

\/mut be encapsulated in a material resistant to general
corrosion and to localized corrosion, such as 316L stainless

Bteel or other material with equivalent resistance if the

sources are used in irradiator pools; and

v/xn prototype testing of the sealed source, must have been
leak tested and found leak-free atter each of the tests

described in RH 19.7.1.5.1 through 19.7.1.6 ¢

/‘ Temperature  The test source must be held at -40°C for
20 minutes, 600°C for 1 hour, and then be subjected to
a thermal shock test with a temperature drop from
600°C to 20°C within 15 seconds.

i/ Pressure. The test source muat be twice subjected for
at least S minutes to an external pressure (absolute)

of 2 million newtons per ogquare meter.

12 - 8



18/

10
i1
12
13
14
15

16

"
-

/19%6 11:28 303-782-50832 FAD. CONT . DIV, - CIRPHE FAGE

DRAFT Octobar 10, 19%6

19.7.1.5.,3 y/Impact. A 2-kilogram steel weight, 2 8 centimeters in
diameter, must be dropped from & height of 1 meter

onto the test source.

19.7.1.5.4 /Vibration. The test source muet be subjected 3 times
for 17 minutes each to vibrations sweeping from 25
hertz to 500 hertz with a peak amplitude of § times
the acceleration of gravity. In addition, each test
source must be vibrated for 30 minutes at each

resonant frequency ftound.

19.7.1.5.58 Puncture A S50-gram weight and pin, 0.3-centimeter pin
diameter, must be dropped from a height of 1 meter

onto the test source.

19.7.1.5.%6 V/Bcnd, If the length of the source is more than 1%
times larger than the minimum cross-sectional
dimension, the test scurce must be subjected to a
force of 2000 newtons at ite center eguidistant from
two support cylinders, the distance between which is
10 times the minimum cross-sectional dimansion of the

aource.

19.8.1 v Each entrance to a radiation room at a panoramic irradiator must
have & door or other physeical barrier to prevent inadvertant entry
of personnel if the sources are not in the shielded position.

Froduct conveyor systems may serve as barriers as long as they

1% - 9

1
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reliably and consistently function as & 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 {
their shielded position. The personnel entrance door or barrier

wust have a lock that is operated by the same key used to move the

sourcw”. The doors and barriers muat not prevent any individual in

the radiatinn room from leaving. |

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 |
return to their fully shielded position and must also activate a

visible and audible alarm tc make the individual entering the room
aware of the hazard. The alarm must also alert at least one other
individual who is onsite of the entry. That individual shall be

trained on how to respond to the alarm and be prepared to promptly |

render or summon asaistance.

A radiation monitor must be provided to detect the piesence of
high radiation levels in the radiation room of a panoramic
irradiator before personnel entry. The monitor must be integrated
with personnel accese door locks to prevent room access when
radiation levels are high. Attempted personnel entry while the

monitor measures high radiation levels, must activate the alarm

described in RH xQ.O.Z‘JTHe monitor may o located in the entrance \1
(inormally referred to as the maze) but not in the direct radiation E
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19.8.4 ‘/Beforn the sources move from their shielded position in a
panoramic irradiator, the source control must automatically
activate conspicuous visible and audible alarme 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,

19.8.5% '/Each radiation room at a panoramic irradiator must have a clearly
visible and readily accessible control that would allow an
individual in the room to make the sources return to their fully

shielded position.

19.8.6 V Bach radiation room of a panoramic irradiator must contain a
control that prevents the sources from moving from the shielded
position unlessa the control has been activated and the door or
barrier to the radiation room has been closed within a preset time

after activation of the control.

d

19.8.7 V/ﬁlch antrance to the radiation room of a panoramic irradiator and ' iJ
é§~a£wru ‘ each entrance to the area within the personnel accegs barrier of fé

- an underwater irradiator must have a4 sign bearing the radiation f\> 0
y\‘ ll)symhol and the words, "“Caution (or danger) radiocactive matort:li' 4%‘..u

‘ ?0 f}b Panoramic xnudmtozu mual algo have a gign ctlting)“ctave danger, " ; ‘\\\\\

9 v_e;n: hxgh udmnon area J but the sg:gn may be removed, covered,

(5 | Py Bih Slsics gtk R

\(Ok /i

19.8 l*(‘ If the radiation room of a panoramic irradiator has roof plugs or
W L

QE}(‘ \)y‘e’ other movable shielding, it must not be pogsible to operate the

. v
5‘1‘3?1*( irradiator unless the shielding is in ite proper location. This

K\qb k¥ ALV i 1% - 11

See, ;";olf‘c Igoa. (¢) and dya é‘f L’t:} (‘f(x ide, D €003, e 9.

‘\V\’“ gl or otherwise made inoperative when the sources are fully shielded o
o / \3\3?6 v‘o
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requirement may be met by interlocke that prevent operation if
shielding is not placed properly or by an operating procedure

requiring inspection of shielding before opers ing.

/Underwater irradiators muat have a personnel access barrier around
the pool which must be locked to prevent access when the
irradiator is not attended. Only operatore and facility management
may have access to keys to the personnel accese 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 (not necessarily onsite) who is

prepared to respond or summon asgistance.

v
AR
RH 19&1}%&1&1&1

$9.9.1

19.9.2

/Lh- radiation dose rate in aveas that are normally occupied during

operation of a panoramic irradiator may not exceed 0.02
millisievert (2 millirem) 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 having no linear dimension greater than 20
centimeters. Areae where the radiation dose rate axceeds 2
millirem (0.02 millisieverts) per hour must be locked, roped off,

or posted.

The radiation dose ac 310 centimeters over the edge of the pool of
a pool irradiator may not exceed 0.02 millisieverts (2 millirem)

per hour when the sources are in the fully shielded position

is 12
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19.9.3 The radiation dose rate at 1| meter from the shield of a dry-
source-ptorage panoramic irradiator when the source is shialded
May not exceed 0.02 millisievert (2 millirem) per hour and at
centimetars from the shield may not exceed 0.7 millisievert (20

millirem) per hour.

Vv
R 19.13\%%@-

19.10.1 //Tho radiation room at a panoramic irradiator must have heat and
smoke detectors. The detectors must activate an audible alarm. The
alarm must be capable of alarting a person who ia prepared to
summon assietance promptly The sources must automatically become

fully shielded if a fire ig detected.

4/
/

19.10.2 4 The radiation room at a panoramic irradiator must be equipped with

4 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.

&
F\;u“

RH 19.11 )/ /Radiation Monitors.

G.ak W

N Irradiators with automatic product conveyor systems must have a
radiation monitor with an audible alarm located to detect loose
radicactive sources that are carried toward the product exit. 1f
the monitor detecte a source, an alarm must sound and product

conveyors must stop automatically The alarm must be capable of

alerting an individual in the facility who i1s prepared to summon

assistance. Underwater irradiators in which the product moves

i9 13

14
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vithin an enclosed stationary tube are exempt. from the

requiremente of this paragraph.

Underwater irradiators that are not in a shielded radiation room

must have a radiation monitor over the pool to detect abnormal

radiation levels. The monitor must have an audible alarm and a

vigible indicator at entrances to the personnel accesgs barrier

around the pool. The audible alarm may have a manual shut-off. The

alarm must be capable of alerting an individual who is prepared to

respond promptly.

/
19.12.1 V’The mechanism that movee the sources of a panoramic irradiator

19.123.2

/

must require a key to actuate. Actuation of the mechanism must

cause an audible signal to indicate that the sources ars leaving

the shielded position. Only one key may be used at any time, and

only one operator or facility management may possess it The key

must be attached to a portable radiatien 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 unghielded

poaition. The doer to the radiation room must require the pame

kay

The console of a panoramic irradiator must have a source position

indicator that indicates when the gources are in the fully

shielded position, when they are in transit, and when the sources

are exposed,

19
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19.12 .3 The control console of a panoramic irradiator must Lave 2 control

'L promptly retuins the sources to the shielded position.

19.12.4 /

Rach control for & pancramic irradistor must be clearly marked as

to its function.

i H-HD}{W~

19.33.1 For licenses initially {esued after January 1, 1997, irrvadiator
pools must either:
/
19.313.1.1 v Have a water-tight stainless steel liner or a liner
metallurgically compatible with other components in the

pool; or

19.33:.2.2 V/:o conetructed o that there is a low likelihood of
substantial leakage and have a surtace designed to
facilitate decontamination. In either case. the )icensee
s#hall have a method to safely store the sources during
repairs of the pool.
19.313.2 /For licenses initially issued after January 1, 1997, irradiator
pools must have no outlets more than 0.5 meter beleow the normal
low water level that 2culd 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

breakere to prevent the siphoning of pool water.

/

19.13.) " A means muet be provided to replenish water losses from the pool.

i9 15
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u/; vieible indicator must be provided in a clearly visible location

/

to indicate if the pool water level is below the normal low watey

level or above the normal high water level .

Irradiator pools must be equipped with a purification system

designed to be capable of maintaining the water during normal

operation at a conductivity of 20 microsiemens per centimeter or

l2ss and with a clarity so that the sources can be seen clearly.

VA physical barrier., euch as a railing or cover, must be used

around or over irradistor poels during normal operation to prevent

personnel from accidentally falling into the pool

The barrier may

be removed during maintenance, inspection, and service operatione.

J

If long-handled tools or poles are used in irradiatoer pools, the

radiation dose rate on the handling areas of the tools may not

exceed 0.02 millisievert (2 millirems) per hour.

v

+ ¥

/ Sourge Rack Protection

/i

Wi
4
¥ 4

/

£ the product to be irradiated moves on a product conveyor

system, the source rack and the mechaniam that moves the rack must

be protected by a barrier or guidee to prevent products and

product carriers from hitting or touching the rack or mechanism.

Y

If electrical power at a pancramic irradiator is loet for longer

than 10 smeconds, the sourcea must automatically return to the

19

-
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shielded position,

352 u/;h. lock on the door of the radiation room of a panoramic

irradiator may not be deactivated by a power failure.

o e | c/During a power failure, the area of any irradiator where sources

are located may be entered only when using an operable and
calibrated radiation survey mater.

¢ / L’
19. uFV\:/DQWLL

16.1 J/:rt‘diltora whose construction begins after January 1, 1997, must

meet the design requirements of this section.

39.1.1 “/;hieldsng. For panoramic irradiators, the licensee shall
denign shielding walls to meet generally accepted building
code requirements for reinforced concrete and design the
walle, wall penetrations, and entranceways to meet the
radiation shielding reguirements of RH 19.9. If the
irradiator will use more than 2 X 10' becguerels ($ million
curies) of activity, the licensee shall evaluate the affects

of heating of the shielding walls by the irradiator sources.

16.1.2 Foundations. For panoramic irradiators, the licensee shall

design the foundation, with consideration given to soil
characteristice, to ensure it is adeguate ro support the
waight of the facility shield walls

/

16.1.3 Pool integrity. For pool irradiators, the licensee shall

9 - 1%
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design the pool to amsure that it is leak resistant, that it
is strong enough to bear the weight of the pool water and
shipping caske, that a dropped cask would not fall on sealed
sources, that all outlets or pipes meet the requirements of
RH 19.13.2, and that metal components are metallurgically
compatible with other compenents in the poas).

*/:ltor handling system For pool irradiators, the licensee
#hall verify that the desiagn of the water purification
gystem is adequate Lo meet the reguirements of RH 19.13.6.
The system must be designed so that water leaking from the
syatem does not drain to unrestricted areas without being

monitored

Vaadxotion monitors. For all irradiatore, the licensese shall
evaluate the location and sensitivity of the monitor to
detect sources carried by the product conveyor gystem as
required by RH 19 11.1 The licensee shall verify that the
product conveyor ie designed to atop before a source on the
product conveyor would cause a radiation Overexposure to any
person. For pool irrsdiatore, it the licensee uses radiation
menitors to detect contamination under RH 19.22.2, the
licensee shall verify chat the design of radiation
menitoring syetems to detect pool contamination includes
sensitive detectors located close to where contamination is
likely to concentrate

V/Source rack. For pool irradiators, the licensee shall verify

that rthere are no crevices on the source or berween the

i9% - 1@
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scurce 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 drope due to failure of cables (or alternate means of
support) will not cause loas of integrity of sealed sources.
For pancoramic irradistors, the licensee shall review the
design ot the mechaniem that moves the sources Lo assure
that the likelihood ot a stuck source is low and that, if
the rack sticks, a means exists to free it with minimal risk

to perscnnel

shall verify from the design and logic diagram that the

access contyol system will meet the regquirements of RH 19 6.

4/;1re protection. For panoramic irradiators, the licensee

shall verify that the number, location, and spacing of the
emoke and heat detectors are appropriate to detect tires and
that the detectors are protected from mechanical and
radiation damage The licensee ahall verify that the desiqgn
of the fire extinguishing system provides the necespary
discharge patterns, densities, and flow characteristics for
complete coverage of the radiation room and that the Bystem

is protected from mechanical and radiation damage.

Source return. For panoramic irradiators, the licensee shall
verity that the source rack will automatically return to the

fully shielded position if facility power ie lost for more
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19.36.3.10 Seismic. For pancoramic irradistors to be built in seismic
g%, ‘301(1) aress, the licensee shall design the reinforced concrete
o <

Cu
e

_ Jd ""‘\,\

radiation shields to retain their integrity in the avent of
Sor an earthguake by designing to the seismic reguirements of an

appropriate source such as purrent/national standarde or

o - " gl ‘ ‘i'ly’",p ;
local building codes. //, 1S wed /ny /S Cf’ dreresil

————————————

e e st

éu{ acc "‘;/) fcw b/t', See e-2a // 7/.1'?7)) C /}?a/ / /IC ////."'»"““

19 16 1 11 ¥MWiring. For panoramic irradiators, the licensee shall ventyd /
”
that electrical wiring and electrical egquipment in the { ik
r.:x' >r)
radiation room are selected to minimize failures due to -
L)/(? % €
prolonged exposure to radiation. /W (( .
T AR g
L
RH 19.17 ction Monitoyind and Acceptance Testing.

18,

19.

19.

37.3

37.3:3%

$7.1.23

Lfhe requirements of this section must be met for irradiators whose

construction begins atter January 1. 1997, The requiremente must

be met prior to loading sources.

'éhulding For panoramic irradiators, the licensee shall
monitor the construction of the shielding to verify that itse
congtruction meets design specifications and generally

accepted building code requirements for reinforced concrete.
‘/Poundattonn For pancoramic irradiators, the licensee shall

monitor the construction of the foundationeg to verity that

their construction meets design specifications.

19 - 20
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'/;ool inteqrity. For pool irradiators, the licensee ghall
varify that the pool meets design specifications and shall
test the integrity of the pool. The licensee shall verity

that outlets and pipes meet the regquirements of RH 19.13.2.

V‘Ontcr handling system. For pool irradiators, the licensee
shall verify that the water purification system, the
conductivity meter, and the water level indicators operate
properly

V;adxatlon monitors. For all irradiators, the licensee shall

verify the proper operation of the monitor to detect sources

carried on the product conveyor system and the related
alarms and interlocks required by RH 19 11 1 For pool
irradiators, the licensee shall verify the proper operation
of the radiation monitore and the related alarm if used to
meet RH 19.22.2. For underwater irradiators, the licensee
shall verify the proper operation of the over-the-pool

monitor, alarms, and interlocke required by RH 19.11.2.

/,

test the movement of the source racks for proper operntion

ource rack. For panoramic irradiators, the licensee shall

prior to source loading, and testing must include source
rack lowering due to simulated lose of power For all
irradiators with product conveyor systems, the licensee
shall observe and test the operation of the conveyor system
to asspure that the requirements in RH 19 14 are met fou
protection of the scurce rack and the mechanism that moves

the rack. Testing must include tests of any linut switches

39 - 31
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and interlocks used to protect the source rack and mechaniem

that moves the rack from moving product carriers,

V‘ccc.a control. For panoramic irradiators, the licensee
#hall test the completed accesr control system to agsure
that it functions as designed ant that all alarms, controls,
and intexlocks work properly.

V.

Fire protection. For panoramic irradiators, the licensee

shall test the ability of the heat and smoke detectors to
detect a fire, to activate alarme, and to cause the source
rack to automatically become fully shielded. The licensee

shall test the operability of the fire extinguishing eyatem

/s

demonstrate that the source racks can be returned to th ir

ource return. For pancramic¢ irradiators, the licensee shall

fully shielded positionas without offsite power.

Computer systems. For panoramic irradiators that use a
computer system to contrel the access control gystem, the
licensee shall verify that the access control system will
operate properly it otfeite power is lost and shall verify
that the computer haa security features that prevent an
irradiator operator from commanding the computer to override
the access contrel system when it is reqguired to be

operable

Wiring. For panoramic irradiators, the licensee shall verify

that the electrical wiring and electrical equipment that

19 - 223
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and interlocks used to protect the source rack and mechanem

that moves the rack trom moving product carriers.

v‘cco.o control. For panoramic jrradiators. the licensee
shall test the completed access control system to agsure
that it functions as designed and that all alarms, controls,

and interlocks work properly.

/

Fire protection. For panoramic irradiators, the licensee

shall test the ability of the heat and smoke detectors to
detect a fire, to activate alarme, and to cause the source
rack to automatically become fully shielded. The licensee

shall test the operability of the fire extinguishing system

/

demonstrate that the source racks can be returned to their

ource return. For panoramic irradiators, the licenmee shall
tully shielded positions without offsite power .

/éompu:cr systems. For pancramic irradiators that use a
computer system to control the access control gystem, the
licensee shall verify that the access control system will
operate properly it ofteite power is lost and shall verify
that the computer has pecurity features that prevent an
irradiator operator from commanding the computer to override
the access control syetem when it is required to be

operable

Wiring. For panoramic irradiators, the licensee shall verify

that the electrical wiring and electrical equipment that

19 - 23
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were inetalled meet the design specifications.

Operation of Irrediators

~. 2

w b

e d /‘;to:o an individual 1e permitted to operate an irvadiator without

& supervisor preeent, the individual must be instrucred in:

1.1 V4h¢ fundamentals of radiation protection applied to
irradiators (including the differences between external
radiation and radioactive contamination, units of radiation
dose, Departrent dose limits, why large radiation doses must
be avoided, how shielding and access controls prevent large
dopes, how an irradiator is designed to prevent
contamination, the proper use of survey meters and personnel
dosimeters, other radiation safety features of an

irradiator, and the basic function of the irradiator);

Q.2  The requirements of Parts 4, 10 and 19 of these regulations

that are relevant to the irradiator;

292.18.1.3 The operation of the irradiator;

19.18.1.4 “/;%ule operating and emergency procedures listed in RH 19.19

19.18

that the individual is responsible for performing; and

.1.8 Uf:;e higtories of accidents or problems involving

19 - 23
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irracdhators

U‘Lfore an individual is permitted to operste an irradiator without

a supervisor present, the individual shall pase a written test on
the instruction received consisting primarily of guestions based
on the licensee’'s operating and eamergency procedures that the
individual ie responsible for performing and other operations

necessary to safely operate the irradiator without supervision.

19.18.3 VLefore an individual is permitted to operate an irradiator without

19

19

e

19

18 .4

.18.4.1

.18.4 .3

a supervisor present, the individual must have received on-the-job
training or simulator training in the use of the irradiator as
described in the license application. The individual shall also
demonstrate the ability to perform those portions of the operating

procedures that he or she is to perform,

V4he licensee shall conduct safety reviews for irradiator cperators
at leapt snnually. The licensee shall give each operator a brief
written test on the information. Bach safety review must include,

to the extent appropriate, each of the following:

vChangea in operating and emergency procedures aince the last

review, 1f any;

(/’Chnngon in ragulations and license conditions since the last

raview, if any;

Reports on recent accidentea, mistakes, or problems that have

occurred at irradiatoras, if any;

19 - 24
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19.18 .4.4 V/;alevant results of inspections of cperator safety
performance ;
19.18.4.5 pelevant results of the facility s ingpection and

maintenance checks, and

19.18.4.6 V/A drill to practice an emergency or abnormal event
procedure .
19.18.5 ’4Lz licensee shall evaluate the safety performance of each

irradiator operator at least arnnually to ensure that regulations,
license conditione, and operating 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 mistakas or deficiencies observed.

i9.18.6 L/;ndividuala who will be permitted unescorted access to the

radiation room of the irrvadiatoi or the area around the pool of an
underwater irradiator, but who have not received the training
required for operators and the radiation safety officer, shall be
inetructed and tested in any prec:utions they should take to avoid
radiation exposure, any procedures or parts of procedures listed
in RH 19.19 that they are expected to perform or comply with, and
their proper responee to alarms required in thie part. Tests may

be oral.

19.18.7 /Individuala who must be prepared to respond to alarms required by
RH 19.9.2, 19 8.9, 19,20.3, 19.21.1, 19.11.2, and 19.22.2 shall be

traived and tested on how to respond. Each individual ghall be
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1 retested at least once 8 year Teste may be oral.

2 -'\.Vv

3 RH 19.19% L/Lm:ummmxsmrmaﬂm-

4

S 19.19.13 /I'he licansee shall have and follow writtan operating procedures

6 for:

7 .

L] 19.19. 1.1 %parntion of the irradiator, including entering and leaving

9 the radiation room;

10

il 19.19.1. Use of personnel dosimeters;

12

13 19.19.1. urveying the shielding of panoramic irradiators;

ia

1% 19.19.3. Monitoring pool water for contamination while the water is

16 in the pool and before release of pool water to unrestricted

)

18

19 19.19 .1, Leak testing of sources;

20

21 19.19.1. nepection and maintenance checks required by RH 19 23;

22

23 39.19.%; /ﬂoaqu, unloading, and repositioning sources, if the

24 operations will be performed by the licensee; and

28 |

26 19.18.1 /Innpaction of movable shielding raquired by RH 19 8 8, if

27 applicable.

<8

29 19.19.2 The licensee shall have and follow emergency or abnormal event
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retested at least once a year. Tests may be oral.

TN,
Dy
19.19 M.MM&”&‘IIIQMM-

19.

19

9.

19,

19.

19

i9.

19

19.

1

2

/iha licensee shall have and follow written operating procedures

for:

i

/

L/

Operation of the irradiator, including entering and leaving

the radiation room;

Use of personnel dosimeters;
/;

/

Monitoring pool water for contamination while the water is

urveying the shielding of panoramic irradiators;

in the pool and before release of pool water to unrestricted

areae;
Leak testing of sources;

“ Inepection and maintenance checks reguired by RH 19 03

uﬁoading, unloading, and repositioning sources, if the

oyerations will be performed by the licensee; and

/:nnpoctson of movable ehielding required by RH 19 8 8, {f

applicable.

The licensee shall have and follow emergency or abnormal event

19 26
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procedures, appropriate for the irradiator type, for:

L/sourcol otuck in the unshielded position;

Perasomnel overexposures;
/

V/A radiation alarm from the product exit portal monitor or

pool monitor;

tDetection of leaking sources, pool contamination, or alarm

caused by contamination of pool water;

S
/A low or high water level indicator, an abnormal water loee,
or leakage from the source storage pool;

/
A prolonged loss of alectrical power;

VA fire alarm or explosion in the radiatiom room,

L

An alarm indicatins ywauthorized entry into the radiation

room, area around the pool, or another alarmed area;

”/ﬁaturnl phenomena, including an earthquake, a tornade,
tlooding, or other phenomena as appropriate for the
geographical location of the facility; and

“/

The jamming of automatic conveyor systems

The licensee may revise operating and emergency procedures without

% - 37
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Department approval only 1f all of the following conditiong are

met -
3.1 L/gﬁo revisions do not reduce the safety of the facility,

3.2 t/}hc revisions are consistent with the ocutline or summary of

procedures submitted with the license application,

3.3 YThe revisions have been raviewed and approved by the
radiation safety officer, and
3.4 The users or operatcers are instructed and tested on the

revisad procedures before they are put into use
Vi
2047 /Peroonnel Monitoring.

1 '/lrradiltor operators shall wear either a film badge or a
thermoluminescent dosimeter (TLD) while operating a panoramic
{rradiator or while in the area around the pool or an underwater
irradiator. The film badge or TLD processor must be accredited by
the National Veluntary Laboratory Accreditation Program for high
energy photons in the normal and accidental dose ranges {(see RH
4.17.3). Bach film badge or TLD must be assigned to and worn by
only one individual. Film badges must be processed at least

monthly, and TLD’'s must be processead at least quarterly

J

19.20.2 Other individuals who enter the radiation room of a panoramic

irradiator shall wear a dosimeter, which may be a pocket

dosimeter. For groups of visitors, only two people who enter the

i9 - 28
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radiation room are required to wear dosimeters. If pocket
dosimeters are used to meet the reguiremente of this paragraph, a
check of their response to radiation must be done at least
annually. Acceptable dosimaters must read within 1310 percent of

the true radiation dose

KRH 19.21 Surveys .

i19.31.1 y/A radiation survey of the area outside the ahielding of the
vadiation room of a panoramic irradiator must be conducted with
the sources in the exposed position before the facility starts ¢o
operate. A radiation swvey of the area above the pool of pool
irradiators must be conducted after the sources are loaded but
before the facility starts to operate. Additional radiation
surveys of the shielding must hbe performed at intervals not to
exceed ) years and before repuming operation after addition of new
sources or any modification to the radiation room shielding or
structure that might increase dose rates.
19.21.2 # 1f the radiation levaels specified in RH 19 9 are exceeded, the
facility must be modified to comply with the reguirements in
RH 19.9.
V/;ortablo radiation survey meters must be calibrated at least
annually to an accuracy of 220 percent for the gamma 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 uged Portable radiation survey meters must be

of a type that doess not saturate and read zero at high radiation

19 « 29
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doen~ rates

'/::tot tfrom the irradiator pool, other potentially contaminated

liquide, and sedimente from pool vacuuming must be monitored for
radicactive contamination before release to unrestricted areas.
Radioactive concentrations must not exceed those specified in Part
4, Appendix B, Table T, “Annual Limits on Intakes (ALI's) and
Dexived Air Concentrations (DAC's), or Table III1, "Release to

sewers" .

Before releasing resins for unrestricted use, they must be

monitored hefore release in an area with a background level less

than 0. s microsievert (0 05 mxllxrom) por houri The resine may be

-

relea-ed only i{ the .urvcy does not detect radiation levels above
(ratatlo

i

{

backgroundnlovcln Tho survey meter used must be capable of
detecting radiation levels of 0.5 microsievert (0.05 millirem) per

hour .

WﬂSOn. (::(v'uﬁ. e leelag Urv‘cl\\ln.d)g,n%on ;
i1 . ‘

i%’ ™18 S / )1:) a’S
Shovin but vt’{lt*d

o W ond Q5L\Vuva,ﬂqa
/Each dry-source-storage sealed source must be tested for leakage :

at intervals not to exceed € months uping a leak test kit or
method approved by the U.S5. Nuclear Requlatory Commission or an
Agreement State. In the absence of a certificate from a transferor
that a test has been made within the 6 months before the transefer,
the sealed source may not be used until tested. The test must be
capable of detecting the presence of 200 becguerels (0.005
microcuriel of radicactive material and muet he performed by a

person approved by the U.8. Nuclear Regulatory Commission or an

19 30
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1 Agreamant State to perform the test.

2

3 19.22.2 //;or pool irradiators, sources may not be put into the pool unless
4 the licensee tests the scurces for leaks or has a certificate from
L a transferor that a leak test has been done within the 6 months

6 before the transfer Water from the pool must be checked for

? contamination each day the irradiator operates. This check may be
(! done either by using a radiation monitor on a pool water

9 cirvculating system or by analysis of a sample of pool water. If a
10 check for contamination is done by analysis of a sample of pool

11 water, the results must be available within 24 hours. If the
12 licensee uses a radiation monitor on a pool water circulating
13 system, the detection of above normal radiation levels must
14 activate an alarm The alarm get-point must be set as low as
15 practical, but high enough to avoid falee alarms. The licensee may
16 reset. the alarm set-point to a higher level if necessary to

17 operate the pool water purification system to clean up

18 contamination in the pool if specifically provided for in written
19 emergency procedures.
20
21 19.22.3 Vit a leaking scurce 1s detected, the licensee shall arrange to
22 remove the leaking source trom pervice and have it decontaminated,
23 repaired, or disposed of by a U § Nuclear Regulatory Commission
L4 or Agresment State licensee that 18 authorized to perform these
25 functions. The licensee ghall promptly check ite personnel,
26 equipment, facilities, and irradiated product for radioactive

27 contemination. No product may be shipped until the product has

28 been cheched and found free of contamination If a product hae

29 been shipped that may have been inadvertently contaminated, the

19
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licensee ghall arrange to locate and survey that product for

contamination. If any personnel are found to be contaminated,

decontamination must be performed promptly Tf contaminated

equipment, facilities, or products are found, the licenses shall

arrange to have them decontaminited or disposed of by a U.8.

Nuclear Regulatory Commission or Agreement State licensee that is

authorized to perform these functions. If a pocl 18 contaminated, ;
the licensee shall arrange to clean the pool uatil the i
contamination levels do not exceed the appropriate concentration

in Part 4, Appendix B, Table II1. (See RH 4.52 and 4. 63 of these

regulations for notification and reporting requirementg . )

O
3

v

L/&he licensee shall perform inspection and maintenance checke that
include, as a minimum, each of the following at the fregquency

specifiad in the license or license application:

R VGperabxlity of each ampect of the accese control gystem

required by EH 19.8.

4 \/FUDCIIOﬂing ©f the source position indicator required by
RH 19.12.2.
.3 JOperability of the radiation monitor for radicactive

contamination in pool water required by RH 19.22.2, using a

radiation check source, if applicable.

4

4 Operability of the over-pool radiation monitor at underwater

19 - 32
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irradiators ae reqguired by RH 19.14.2.

VGporabllxcy of the product exit moniter required by
RH 19 11 1

JGpcrabiltty ©of the emergency source return control required

by RH 19 12 3

v/:caktightnecl of systems through which pool water

circulates (visual inspection) .

u/;perlhilxty of the heat and emoke detectors and extinguisher
system required by RH 19,10 (but without turning

extinguishers on) .

Jéperability of the means of pool water replenishment

required by RH 19.13 .3

u/gperabxlxty of the indicatore of hich and low pool water

levels required by RM 19,13 .4,

,/Opgrlhilxty of the intrusion alarm required by RH 19.8.9, 1f

applicable.

/
\/ Punctioning and wear of the system, mechanisme and cables

used to raise and lower sources

Condition of the barrier to prevent producte from hitting

the sources or source mechaniem as required by RH 19.14.
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/Amoum of water added to the pool te determine if the pool
is leaking.

V‘lectrica] wiring on required safety systems for radiation

damaqge .

‘/Poo] water conductivity meapurements and analyeis as

required by KH 1% 24 2.

2 Malfunctions and defects found during ingpection and maintenance

checks must be repaired without undue delay.

i J;ool water purification asystem must be run sufficiently to

maintain the conductivity of the pool water below 20 microsiemens

per centimeter under normal circumstances. If pool water

conductivity rises above 20 microsiemens per centimeter, the

3 v

licensee shall take prompt actions to lower the pool water
conductivity and shall take corrective actions to prevent future

recurrences .

The licensee shall measure the pool water conductivity freguently

enough, but no leas than weekly, to assure that the conductivity

remaine below 20 microsiemens per centimeter Conductivity meters

must be calibrated at least annually.

v

RH 19.25©\ Attendance During Operatione.

19 - 34
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Y

Both an irradiator operator and at least one individual, who is

trained on how to respond and prepared to promptly render or
summon assistance if the access contrel alarm sounds, shall be

present onsite.

/‘h.nov'r the irradiator is operated using an automatic

product conveyor system; and

/6h.novcr the product ie moved into or out of the radiation

room when the irradiator is operated in a batch mode.

J
J‘t a panoramic irradiator at which static irradiations (no
movement of the product) are occurring, a person who has received

the training on how to respond to alarms described in RH 19.18.7

must be onsite.

At an underwater irradiator, an irradiator operator must be
present at the facility whenever the product is moved into or out
of the pool. Individuals who move the product into or out of the
pool of an underwater irradistor need not be qualified as
irradiator operators; however, they must have received the
training described in RH 19.18.6 and 19 18 7. Static irradiations

o

may be performed without a person present at the facility

tering and Leaving the Jryadiatjon Room.

/

'Upon firet entering the radiation room of a panoramic irradiator

after an irradiation, the irradiator operaror shall use a survey

meter to determine that the pource has returned to its fully

19 - 3%
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shielded position. The operator shall check the functioning of the

survey meter with a radiation check source prior to entry.

//Botaro exiting from and locking the door to the radiation room of

a panoramic irradiator prior to & planned irradiation, the

irradiator operator shall.

L/Vilually inspect the entire radia.ion room to verify that no

one elee iy in it; and

J&cllvato a control in the radiation room that permite the
sources to be moved from the shielded position only if the
door to the radiation room ies 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 entered without using an operable and
calibrated radiation survey meter unless the over-the-pool monitor

required by RH 19.11.2 1s operating with backup power
A/

4

‘/unmmn

J&r:adi&tlon of explosive material is prohibited unlesgs the

licensees has received prior written authorization from the
Deparimen.. Authorization will not be granted unless the licensee
can demonetrate that detonarion of the explosive would not rupture
the sealed scurces, injure personnel, damage safety systems, or

cause radiation overexposures of personnel.

19 « 36
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19.27.2 VCrradltcion of more than gmall guantities of {lammable material
(flash point below 140°C) iam prohibited in panoramic¢ irradiators
umleas the lisemsne Rasy vasaives Prasy wirillew eulli icaliva Livie
the Department . Authorization will not be granted unlese the
licenaee can demonstrate that a fire in the radiation room could
be controlled without damage to the sealed sources or safety
systems and without radiation overexposures of personnel .

4

N, ,\,
W
Ly /

Records

RH 19.28

19.28.1 jTh- liceneee shall maintain the following records at the

irradiator for the peariods specified:

19.588.1.1 A copy of the license. license conditione, documents
J&ncorporated into a license by reference, and amendments

thereto until superseded by new documents or until the
Department terminates the license for documents not
superseded

19 .28.1.2 JRecorda of each individual‘s training, tests, and safety
reviews provided to meet the requirements of RH 19 18.1,
19.18.2, 19,18.3, 19.18.4, 19.10.6, and 19.18.7 until 3

years after the individual terminates work

19.28.1.3 Vkscordn of the annual evaluationa of the safety performance
of irradiator operators required by RE 19.18.5 tor 31 years

after the evaluation.

19 17
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j/a copy of the current operating and emergency procedures

required by RH 19.19 until superseded or the Department
terminates the license. Records of the radiation safety
officer’'s review ad approval of changes in procedures as
ragquired by RH 19.19.3 3 retained for 3 yeare from the date

of the change.

¢

Film badge and TLD resulte required by RH 19 20 in

accordance with RH 4.46 of these regulations

Jncca:da of radiation surveye reguizred by RH 19.21 for 3

years from the date of the survey.

L/Rocordn of radiation survey meter calibrations required by

RH 19.21 .3 and pool water conductivity meter calibrations
required by RH 19 24 .2 until 3 years from the date of

calibration.

Records of the results of leak tests required by RH 19.22.1
and the results of contamination checke required by RH

19.22.2 for 3 years from the date of each test.

V Records of ingpect ion and maintenance checks required by

RH 19.23 for 3 years.

Records of major malfunctions, significant defects,
operating difficulties or irregularities, and major
operating problems that involve reguired radiation safety

equipment for 3 yeare after repairs are completed.

19 - 38
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Vlocordn of the receipt, transfer, and disposal of all

licensed sealed svources as reguired by RH 3 22

of these requlations.

and RH 4 48

/locordl on the design checks required by RH 19.16 and the

construction gontrol checks as required by RH 19,17 until

the license ia terminated. The records muet be signed and

dated. The title or gualification of the person signing must

,(\‘v) be included.

required by RH 3.16.6.8 of t

”‘\n.s was (*\ nCWmHJPlLA%

“aypese HIT

wWAS (M

] \‘-‘\

¢

h1;s

gqgulationo
LA e,

\.

?y(v( (?SS f'\%‘\“

v e

Records related to decommissioning of the irradiator as

A ¥ k4;<axti4,
CM/\(/" needé

lu'¢°‘°‘(’

n addition to the reporting requirements in other parts of the

regulations,

VvSource stuck in an unshielded posaition.

/&ny tire or explosion in a radiation room.

‘/Damnge to the gource racks.

the licensee shall report the following eventa:

Failure of the cable or drive mechaniam used to move the

Bource racks.

/
F

v/

Inoperability of the access contzol system

19
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3 19.29.1.6 \/Detocs.iou of radiation source by the product exit monitor.
? {
3 19.29.1.7 /notoct.ion of radicactive contamination attributable to
4 licensed radicactive material.
5
€ 19.29.1.8 /ltructural damage to the pool liner or wallea.
?
[¢] 19.29.1.9 Abnormal water loss or leakage trom the source storage pocl
9
i0 19.29.1.10 (/Pool water conductivity exceeding 100 microsiemens per
11 centimeter.
12
13 19.29.2 The report must include a telephone report within 24 hours as
14 described in RH 4.%2.2, and a written report within 30 days as
15 described in RH 4 .53.1.2 of these pequlations.

";' Z‘ SE wh € (tS

“ Subpact F-Endorcemen
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