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33-10-01-01. Purpose. It is the purpose of this article to state
such requirements as shall be applied in the use of all sources of ionizing
radiation within North Dakota. This article provides for the protection
of public health and maximum safety to all persons at, or in the vicinity
of the place of use and storage of sources of ionizing radiation and in
addition with respect to radioactive materials I or devices containing
radioactive materials, the disposal thereof. This article is intended to
be consistent with the best use of ionizing radiation.

General Authority: NDCC 28-32-02
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-01-02. Scope. Except as otherwise specifically provided, this
article applies to all persons who receive, possess, use, transfer, own,
or acquire any source of radiation, provided, however, that nothing in this
article shall apply to any person to the extent such person is subject to
regulation by the United States nuclear regulatory commission. Attention
is directed to the fact that regulation by this state of source material,
byproduct material, and special nuclear material in quantities not
sufficient to form a critical mass is subject to the provisions of the
agreement between this state and the United States nuclear regulatory
commission and to part 150 of the commission's regulations (10 CFR part
150) .

General Authority: NDCC 28-32-02
Law Implemented: NDCC 23-20.1-03, 23-20.1-04
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33-10-01-03. Authority. The North Dakota department of health has
been authorized to provide and administer this article under the provisions
of North Dakota Century Code chapter 23-20.1.

Ganeral Authority: NDCC 28-32-02
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-01-04. Definitions. As used in this article, these terms have
the definitions set forth below. Additional definitions used only in a
certain section will be found in that section. Terms not defined in this
article shall have the meaning given them in North Dakota Century Code
chapter 23-20.1.

1. "At" means the maximum activity of special form radioactivc
material pe!:fuitted in a Type A package. It~" fficaris the maxiFflUfft
activity of radioactive n~terial, other thaII special form, low
specific activity (LSA) , mId surface· contaminated object (SCe)
radioactive material, perntitted in a Type A package. These
values are either listed in chapter 33 10 13, e:ppendix A, table
I, Ot: fitaybe derived in accordance with the procedure p:rescribed
in chapte:r 33 10 13 appendix A. .

%1. "Absorbed dose" means the energy imparted by ionizing radiation
per unit mass of irradiated material. The units of absorbed
dose are the gray (Gy) and the rad.

3 . "Accelerator " means any machine capable of accelerating
electrons, protons, deuterons, or other charged particles in a
vaCUUln and of discharging the resultant particulate or other
radiation into a ntediunt at energies usually in excess of one
ntegaelectronvolt. Por purposes of this definition, "particle
accele:rator" is an equivalent term.

4;. "Accelerator produced mate:rial" means any material ntade
radioactive by exposing it in a pai:ticle accele:rator.

5. "Act" means North Dakota Centu:ry Code chapter 23 20.1.

-&2.. "Activity" means the rate of disintegration or transformation or
decay of radioactive material. The units of activity are the
becquerel (Bq) and the curie (Ci) ..

7. "Adult" nteans an individual eighteen or ntore years of age.

8. "~reentent state" means any state ~ifith ~hich the United States
nuclear regulatory commission has entered into an effective
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agreement tmde:r: section 274 (b) of the Atomic Ene:r:gy Act of 1954,
as mllended [73 Stat. 688, 42 U.S.C. 2021].

9. "Airborne radioacti""e mate:r:ial" means any :r:adioactive mate:r:ial
dispersed in the air in the forn, of dtlsts, ftn'l,es, pa:r: tictllates ,
mists, vapors, or gases.

10. "Ai:r:bo:r:ne :r:adioactivity a:r:ea" n,eans a :r:oon" enclostlre, o:r: a:r:ea
in ~hich ai:r:borne radioactive materials exist in concent:r:ations.

a. In excess of the de:r:ived air concent:r:ations (DACs)
specified in appendix D, table I of chapter 33 10 04.1, o:r:

b. 'Fo stlch a degree that an indi vidtlal present in the area
withotlt respiratory protecti ve eqtlipment cotild exceed,
dtlring the hotlrs an individtlal is present in a week, an
intake of six tenths percent of the anntlal lin,it on intake
(ALI) or twelve de:r:ived air concent:r:ation hOtlr:s.

11. "Alert" means events may occtlr, are in pr:ogress, o:r: have
occtlrred that cOtlld lead to a :r: elease of radioacti ve nlate:r: ial
btlt that the release is not expected to reqtlire a response by an
offsite response or:ganization to protect persons offsite.

12. "As low as is reasonably achievable" (AhARA) nteans n,aking eve:r:y
r:easonableeffort to n,aintain expostlres to radiat±on as fa:r:
below the dose lin,its in these :r: tl1es as is p:r:actical, consistent
with the ptlrpose for which the licensed o:r: registered activity
is tlnder taken , taking into aCCOtlnt the state of tedmology, the
econon,ics of improvements in relation to the state of
technology, the economics of intpr:ovements in relation to
benefits to theptlblic health and safety, and other: societal and
socioeconomic considerations, and in relation to tltilization of
ntlclear: energy and licensed orr:egister:ed SOtlrces of r:adiation
in the ptlblic inter:est.

13. "Dackgronnd r:adiation" means r:adiation f:r:ont cosntic son:r:ces,
nattlrally occnrring radioactive n,aterials, incltlding radon,
except as a decay prodtlct of SOtlr: ce o:r: special ntlclear nlate:r: ial,
and global fallont as it exists in the environment from the
testing of nnclea:r: explosi ve dev ices o:r: from past nnclear:
accidents s tlch as Chernoby 1 that cont:r: ibtlte to backgrotlnd
radiation and are not tlnder the control .of the licensee.
"Dackgrotlnd r:adiation" does not incltlde radiation fr:orr,
radioactive n,aterials r:egtllated by the depar:tntent.

N.J... "Becquerel" (Bq) means the 81 unit of activity. One becquerel
is equai to one disintegration or transformation per second (dps
or tps).
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15 . "Bioassay" n.eans the detern,inationof kinds, qtlantities or·
concentrations, and, in SOntE~ cases '. the locations of radioacti ve
material in the hnman body, whether by direct measurentent, in
vivo counting, or by analysis and evaltlation of n.aterials
excreted o.r rentoved front the human body. Fot: purposes of these
t:tlles, "t:adiobioassay" is an eqtlivalent ternt.

16. "Brachythet:apy" nteans a method of t:adiation thet:apy in ~hich

sealed sotlrces at:e tltilized to deliver a t:adiation dose at a
distance of u:p to a fe~ centinteters, by stlrface, intracavitary,
or interstitial application.

Hi. "Byproduct material" means:

a. Any radioactive material, except special nuclear material,
yielded in or made radioactive by exposure to the radiation
incident to the process of producing or utilizing special
nuclear material; and

b. The tailings or wastes produced by the extraction or
concentration of uranium or thorium from ore processed
primarily for its source material content, including
discrete surface wastes resulting from uranium solution
extraction processes. Underground ore bodies depleted by
these solution extraction operations do not constitute
"byproduct material" within this definition.

10. "Calendat: qtlat:ter H nteans not less than twelve consectltive ~eeks

nor ntore than fOtlrteen consecutive ~eeks. . The first calendar
quarter of each year shall begin in Januat:y and stlbseqtlent
calendat: qtlartet:s shall be so arranged stlch that no day is
incltlded in more than one calendar qnarter and no day in anyone
year is omitted ft:ont incltlsion within a calendar qtlarter. No
licensee or re9istrant shall change the ntethod observed by the
licensee ot: registrant of determining calendar qtla:rters for
ptlrposes of this art±cle except at the be9innin9 of a year.

1:-9-2. "Calibration" means the determination of:

a. The response or reading of an instrument relative to a
series of known radiation values over the range of the
instrument; or

b. The strength of a source of radiation relative to a··
standard.

z.e..§.. "CFR" means Code of Federal Regulations.

*1. "Chelating agent" means amine pol'ycarboxylic acids (e.g., EDTA,
DTPA), hydroxycarboxylic acids, and polycarboxylic acids (e. g. ,
citric acid, carbolic acid, and gluconic acid) .
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22. "Collective dose" nteans the sum of the individLlal doses :received
in a given period of time by a specified popLllation from
expOSLl:re to a specified SOLlrce of :radiation.

23. "Committed dose eqLlivalent" (I~) means the dose equivalent to
organs or tissues of reference ('f') that will be received from an
intake of radioacti ve mate:r ial by an indi vidual during the
fifty year period following the intake.

24. "Contmitted effective dose eqLlivalent" (Ib) is the SUffi of the
products of the ~eighing factors applicable to each of the body
organs or tissLle~ that are irradiated and the comntitted dose
equivalent to each of theseo:rgans or tissLles (Ib EW~h

25. "CoIlstraintl! (dose const:raint) nteans a value above ~ich

specified lic~lsee actions are reqLliLed.

26. "Critical g:r OLlP I! means the g:roLlpof individLlals Leasonably
expected to receive the greatest expoSLlre to residLlal
:radioactivity for any applicable set of Ci:rcLlIlLstances.

'.z..:r.a. ".Curie" means a unit of measurement of activity. One curie (Ci)
is that quantity of radioactive material which decays at the
rate of 3.7 x 1010 disintegrations or transformations per second
(dps or tps) .

28. "Decomntission" means
service and reduce
perntits.

to remove a facility o:r site safely
:residLlal radioactivity to a level

from
that

a. Release of the property
termination. of license, .o:r

for Llnrestricted use and

b. Release of the property under res tricted conditions and
terntination of the license.

29. "Deep dose eqLli valent" fIla)' T#hich applies to mcternal "vfflole body
expOSLl:re means the dose equivalent at a tissue depth of one
centintete:r (o:r a density thickness of 1888 ntg/cnt~). This assumes
a tissLle density of one g:rant per cLlbic centinteter.

'3-&,2.. "Department" means the North Dakota department of health.

31. "DistingLlishable from backg:round" nteans that the detectable
concent:ration of a radionuclide is statistically different from
the backg:round. concentration of that radionLlclide, in the
vicini ty of the site o:r, in the case of structLlL es, in sintilar
materials using 'adequate nteasurentent technology, SLlL vey, and
statistical techniqLles.
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35.

"Dose" is a generic term that means absorbed dose, dose
equivalent, effective dose equivalent, committed dose
equivalent, committed effective dose equivalent, total
organ dose equivalent, or total effective dose equivalent.
For purposes of these rules, "radiation dose" is an
equivalent term.

"Dose equivalent (Fir)" means the product of the absorbed
dose in tissue, quality factor, and all other necessary
modifying factors at the location of interest. The units
of dose equivalent are the sievert (Sv) and rem.

"Dose limits" means the permissible upper bounds of
radiation doses established in accordance with these rules.
For purposes of these rules, "limits" is an equivalent
term.

"Effecti ve dose eqlli valent (l4:)" means the Stlffi of the products
of the dose equivalent to each organ o:r: tissue (lIT) and the
~e i ght ing f ac tor (HT,+)-eat'fp7lp:r.lt-ll"ee-aa:£br.:ll::1:e~eteo~e~a:Hc:=iha--eo-£f"--ft:ih~e=-beeo.t;dl:"ll~~r -1O:'T.rf'-geaaTln~Sl--1o~r

tisslles that are irradiated (l4: EW~~
36. "Emb:r:yo/fetlls" means the developing htn'ltan organism front

conceptionllntil the time of birth.

37. "Entrance o:r: access point" nteans any opening th:r: ough which an
individual o:r: extrenlity of an individllal cOllld gain access to
radiation a:r:eas or to licensed o:r: :r:egiste:r:ed :r:adioactive
materials. 'Phis incllldes entry o:r: exit portals of sufficient
si~e to perntit huntan entry, irrespecti ve of their intended llse.

38. "Explosive material" means any chentical compoL1!xd, mixtllre, or
device which prodllces a sllbstantial instantaneous release of gas
and heat spontaneously o:r: by contact with sparks or flante.

'3-9-13. "Exposure" means being exposed to ionizing radiation or to
radioactive material.

48. "Exte:r:nal dose" means that portion of the doseeqllivalent
received f:r:ont any SOllrce of :r:adiation outside the body.

41. ."Extremity" nteans hand, elbow~ a:r:nl below the elbow, foot, knee,
and leg below the knee.

42.. "Po:r:nter united States atontic ene:r:gy commission or united States
nllclea:r: regulato:r:y commission licensed facilities" nteans nllclea:r:
reacto:r:s, nuclear fuel rep:r:ocessing plants, ll:r:anitmlenridnTtent
plants, or critical mass experimental facilities ~here their
atomic energy contrnission or nllclear reglllato:r:y comntission
licenses have been terntinated.
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43. "Gene:r:ally applicable envi:r:omltental radiation standa:r:ds" rlteans
standards issl1ed by the United States envi:r:oulltental p:r:otection
agency l1Ixde:r: the al1thority of the Atontic Energy Act of 1954, as
amended, that impose lintits on :r:adiation expoSl1:r:es or levels, or
concentrations or qnantities of radioactive ntaterial, in the
general env irOImten·t·· ottt·sidethe bOl1nda:r: ies of locations nnde:r:
the cont:r:ol of pe:r:sons possessing or l1sing :r:adioactive material.

#14. "Gray" (Gy) means the SI unit of absorbed dose. One gray
is equal to an absorbed dose of one joule per kilogram [100
radJ.

4515. "Hazardous waste" means those wastes designated as
hazardous by united States environmental protection agency
regulations in 40 CFR part 261 and article 33-24 of the
North Dakota Administrative Code.

4-&16. "Healing arts" means· diagnostic or healing treatment of
human and animal maladies including, but not limited to,
the following which are duly licensed by the state of North
Dakota for the lawful practice of: medicine and its
associated specialties, dentistry, veterinary medicine,
osteopathy, chiropractic, and podiatry.

47. "High radiation area" rlteans any a:r:ea, accessible to individl1als,
in which radiation levels f:r:orl, :r:adiation sonrces exte:r:nal to the
bo~ cOl1ld J:esnltin an individl1al receiving a dose eql1ivalent
in excess of one hnndred ntilli:r:ems [1 ntillisievert] in one hOl1r
at thi:r: ty centimeters front any SOl1rce of J: adiation o:r: front any
snrface that the radiation peIxet:r:ates.

4-8-17. "Human use" means the internal or external administration
of radiation or radioactive material to human beings.

49. "Indi vidnal" rlteans any hnrltan being.

50. "Individnal rltonitoring" means the assessment of.

a. Dose eql1i valent by the l1se Of indi vidl1al monitoring dev ices
or by the nse of Sl1:r:vey data, or

b. COrltrnitted effecti ve dose eql1i valent by bioassay o:r: by
deterntination of the tinte weighted air concent:r:ations to
~ich an individnal has been exposed, that is, derived air
concent:r:ation hOl1:r:s. (See the definition of derived ai:r:
concent:r:ation hOl1rs in chapte:r: 33 10 04.1).

51. "Individl1al monitoring devices" incll1des individl1al monitoring
eql1ipntent and rlleanS devices designed to be ~orn by a single
individl1al fo:r: the aSSeSSrllent of dose eqnivalent. Por pnrposes
of these rl1les, "personnel dosirlteter" and "dosimeter" are
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eqtlivalent terms. Examples of individtlal ntonitoring devices are
film badges, thermoltlntinescence dosintete:r:s (TLDs), pocket
ionization chantbers, and pe:r:sonal air sampling devices.

-5Z18. "Inspection" means an official examination or observation
including, but not limited to, tests, surveys, and
monitoring to determine compliance with rules, regulations,
orders, requirements, and conditions of the department.

53. II Interlockll means a device arranged or connected stlch that the
occtlrrence of an event or condition is required before a second
event or condition can OCCtl:r: or continue to occur.

54. II Inte:r:nal dose" nteans that portion of the dose equi valent
:r: ecei ved front radioacti ve ntaterial taken into the body.

55. "Lens dose eqtlivalent (LDE)" applies to the external expoStlre of
the lens of the eye and is taken as the dose eqtlivalent at a
tisstle depth of th:r:ee tenths centinteter or a density thickness
of 300 fitg/cm'Z. . This assumes a tissue density of one gram per
ctlbic centinteter.

5-&19. "License" means a general or specific license issued by the
department in accordance with the regulations adopted by
the department.

57. IILicensed ntate:r:ial ll nteans :r:adioactili'e ntaterial:r:eceived,
possessed, tlsed, transfe:r:red, or disposed of wider a gene:r:al or
specific license isstled by the department.

-5-&20. "Licensee" means any· person who is licensed by the
department in accordance with this article and North Dakota
Century Code chapter 23-20.1.

-5-9-21. "Licensing state" means any state with regulations
equivalent to the Suggested State Regulations for Control
of Radiation relating to, and an effective program ~or, the
regulatory control of NARM and which has been granted final
designation by the conference of radiation control program
directors, inc.

60. II Limits II (see "dose limits ll ).

61. IILost or ntissing licensed (o:r: registe:r:ed) SOtlrce of radiation"
nteans licensed (or :r:egistered) source of radiation whose
location is unknown. This definition incltldes licensed (o:r:
registe:r:ed) ntaterial that has been shipped btlt has not reached
its planned destination and whose location cannot· be readily
traced in the transpo:r:tation system.
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62. "Low toxicit~ alpha emitte:t:s" nil~ans riatu:t:al tuanittm, depleted
uranimu, nattl:t:al thorium, uranitlnt 235, uranitlnt 238, thoritlnt 232,
thorium 228, o:t: thoriunt 230. when contained in ores or ph~ 05 ical
or chentical concentrates or tailings, o:t: alpha emitters with a
half life of less than ten da~s.

-6-3-22. "Major processor" means a user processing, handling, or
manufacturing radioactive material exceeding type A
quantities as unsealed sources or material, or exceeding
four times type B quantities as sealed sources, but does
not include nuclear medicine programs, universities,
industrial radiographers, or small industrial programs.
The terms "type A quantity" and "type B quantity" are
defined in chapter 33-10-13.

64. "Medical tlse" nteans the intentional inte:t:nal o:t: exte:t:nal
adntinist:t:ation of :t:adioactive Miteri~d or the radiation
the:t:ef:t:ont to patients o:t: htlman research sl1bjects unde:t: the
supe:t:vision of an atlthorized tlse:t: as defined in chapte:t: 33 10
07.1.

65. "Mentber of the ptlblic" means an~ individual except when that
individtlal is receiving an occtlpational dose.

66. "~finor" means an individtlal less than eighteen ~ea:t:s of age.

nil. "Monitoring" means the measurement of radiation,
radioactive material concentrations, . surface area
activities or quantities of radioactive material, and the
use of the results of these measurements to evaluate
potential exposures and doses. For purposes of these
rules, "radiation monitoring" and "radiation pJrotection
monitoring" are equivalent terms.

68. "NAR1.f" rlleans an~ nattlraIl~ occu:t:ring or accelerato:t: prodtlced
radioactive mate:t:ial. It does not incltlde b~p:t:odtlct, sotlrce, o:t:
special nl1clear ntaterial. (Note. Po:t: the ptl:t:pose of nteeting
the definition of a licensing state b~ the conference of
radiation control progrMI directors, inco~porated, naturall~

occtlrring or accelerator prodtlced radioactive material refers
onl~ to discrete scmrces of nattlrall~ OCCtlr:t: ing or accelerator
prodtlced radioactive material. Difftlse sotlrces of naturally
occtlrring o:t: accele:t:ato:t: p:t:odtlced radioactive material a:t:e
excll1ded front consideration b~ the confe:t:ence of radiation
cont:t:ol p:t:og:t:M, directors, incorpo:t:ated, fO:t: licensing state
designation ptlrposes.)

tr9-24. "Natural radioactivity" means radioactivity of naturally
occurring nuclides.
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70. "Natl1ral thorit:trr," means thoril1m with the natl1rally occl1rring
distriblltion of thoril1nt isotopes (essentially one hl1ndred weight
percent thoril1m 232) .

-7+25. "Nuclear regulatory commission (NRC)" means the United
States nuclear regulatory commission or its duly authorized
representatives.

72. "Occl1pational dose" nteans the dose received by an individl1al in
the COl1rse of ernt'loyment in which the indi vidl1al' s assigned
duties involve exposure to radiation or to radioactive ntaterial
front licensed, unlicensed,. registered and unregistered SOl1rces
of radiation, whether in the possession of the licensee,
:r:egistrant, or other person. Occl1pational dose does not include
dose received front background radiation, front any medical
adntinistration the individl1al has received, front exposllre to
individuals adntinistered radioactive materials and released in
accordance with section 33 10 07.1 32 ("release of individl1als
containirig l1nsealed radioacti've ntater ial or irnplants containing
radioacti ve ntaterial"), from voluntary participation in rt',edical
resea:r:ch programs, or as a member of the pl1blic.

73. "Ore refineries" nteans all processo:r:s of a radioactive ntaterial

74. "Package" means the packaging together 'livith its radioactive
contents as presented for transport.

75. "Packaging" nteans the assenlbly of components necessary to enSl1re
compliance with the packaging requirements of this article. It
may con8ist of one or more receptacles, absorbent ntater ials ,
spacing strl1ctures, therntal insl1lation, :r:adiation shielding, and
devices for· cooling or absorbing rt',echanical shocks. The
vehicle, tie dO'W!l systenl, ahd al1xiliary eql1ipment may be
designated as part of the packaging.

76. "Particle accelerator" (see "accelerator")

"Person" means any individual, corporation, partnership,
firm, association, trust, estate, public or private
institution, group, agency, political subdivision of this
state, any other state or political subdivision or agency
thereof, and any legal successor, representative, agent, or
agency of the foregoing, other than the commission, or any
successor thereto and other than federal government
agencies licensed by the commission or any successor
thereto.

78. "Personnel monitoring equipment" (see "individl1al monitoring
devices") .
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79. "Pharmacist"
territory of
Contrttonweal th

rr,eans an individual licensed by a state or
the United States, the District of Columbia, or the
of Puerto Rico to practice pharmacy.

88. "Physician" means a medical doctor or doctor of o~teopathy

licensed by a state or territory. of· the· United States, the
District of Colurllbia, or· the Contrttonwealth of Puerto Rico to
prescr ibe drugs in the practice of ntedicine.

81. "Principal activities" nteans activities authorized by the
license which are essential to achieving the purpose (s) for
which the license was isstled or amended. Storage during which
no licensed nlaterial is accessed for use or disposal and
acti vities incidental to decoIxtanrination or deconlmissioning ar e
not principal activities.

BZ27. "Protective apron" means an apron made of radiation
attenuating materials used to reduce exposure to radiation.

83. "Public dos~" nteans the dose received by ·a ntentber of the public
front· exposure to radiation or radioactive ntaterial released by
a licensee or registrant, or to any other source of radiation
under the control of a licensee or registrant. Public dose does
not include occupational dose, m;: dose£. received front background
radiation, fr ont any ntedical adntinistration the indi vidual has
received, from exposure to individuals administered radioactive
material and released in accordance with section 33 18 87.1 32
("release of individuals containing unsealed radioactive
rr,aterial or irr,plants containing radioactil1"e ntateri~l") I or front
voltlntary participation in ntedical research progrants.

84. "Pyrophoricntater ial" means any liquid that ignites
spontaneously in dry or moist air at or below one hundred thirty
degrees Pahrenheit [54.4 degr ees Celsius] or any solid ntaterial,
other than one classed as an explosive, which under norntal
conditions is liable to cause fires through friction, retained
heat from mantlfacturing or processing, or which can be ignited
readily and, when ignited, burns so vigorously and persistently
as to create a seriotls trahsportation, handling, or disposal
hazard. Included are spontaneotlsly combustible and water
reactive materials.

-&5-28. "Quality factor" (Q) means the modifying factor, listed in
tables I and II of section 33-10-01-14, that is used to
derive dose equivalent from absorbed dose.

-&6-29. "Rad" means the special unit of absorbed dose. One rad is
equal to an absorbed dose of one hundred erg per gram or
one one-hundredths joule per kilogram (0.01 gray).
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-&9-30. "Radiation" means alpha particles, beta particles, gamma
rays, x-rays, neutrons, high-speed electrons, high-speed
protons, and other particles capable of producing ions.
For purposes of these rules, ionizing radiation is an
equivalent term. 'Radiation, as used in these rules, does
not include nonionizing radiation, such as radiowaves or
microwaves, visible, infrared, or ultraviolet light.

88. "Radiation a:r:ea" rt',eans any area, accessible to individuals, in
which radiation levels could result in an individual :r:eceiving
a dose eqtlivalent in excess of five ntillirems [0.05
millisiev ert] in one hour at thi:r: t:x' centinteters front the SOtlrce
of radiation or f:r:om any surface that the radiation penet:r:ates.

89. "Radiation dose" (see "dose").

"Radiation exposure" means the quotient of dQ by dm where
"dQ" is the absolute value of the total charge of the ions
of one sign produced in air when all the electrons
(negatrons and positrons) liberated by photons in a volume
element of air having mass "dm" are completely stopped in
air. TheSI unit of radiation exposure is the coulomb per
kilogram (C/kg). (See section 33-10-01-14 units of
exposure, dose, and activity for the special unit
equivalent "roentgen" (R).)

"Radiation exposure rate" means the radiation exposure per
unit of time, such as R/min, mR/h, etc.

"Radiation machine" means any device capable of producing
radiation except, those devices with radioactive material
as the only source of radiation.

"Radiation safety officer" means an individual who has the
knowledge and responsibility to apply appropriate radiation
protection regulations.

"Radioactive material" means any material (solid, liquid,
or gas) which emits radiation spontaneously.

"Radioactivity" means the disintegration of unstable atomic
nuclei by the emission of radiation.

96. "Radiobioassay" (see "bioassay").

"Registrant" means any person who is registered with the
department and is legally obligated to register with the
department pursuant to this article and North Dakota
Century Code chapter 23-20.1.
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"Registration" means the notification of the department of
possession of a source of radiation and the furnishing of
information with respect thereto, in accordance with North
Dakota Century Code chapter 23-20.

"Regulations of the United States department of
transportation" means the regulations in 49 CFR part 100
189.

"Rem" means the special unit of any of the quantities
expressed as dose equivalent. The dose equivalent in rem
is equal to the absorbed dose in rad multiplied by the
quality factor (1 rem = 0.01 sievert (Sv)).

101. "Research and development" means (a) theo:retical analysis,
exploration, or experintentation, or (b) the extension of
:investigative findings and theories of a scientific or technical
natu:re into p:ractical application for experirllental and
demonstration ptuposes, including the experimental p:roduction
and testing of models, devices, equipntent, mate:rials, and
p:rocesses. Resea:rch and developntent does not include the
internal or external administration of radiation or radioactive
mate:rial to human beings.

102. "Residual :radioactivity" nteans radioactivity in structures,
ntate:r ials, soils, ground 'l/1ate:r, and other media at a site
:resulting front activities under the licensee I s cont:rol. 'fhis
includes radioactivity front all licensed and unlicensed sou:rces
used by the licensee, but excludes background radiation. It
ab~o includes radioactive· ntaterials rentaining at the site as a
result of routine or accidental releases of :radioactive material
at the site ~nd previous burials at the site, even if those
burials were made in accordance with the provisions of this
article.

103. "Rest:ricted a:rea" means an area, access to which is lintited by
the licensee or registrant for the purpose of p:rotecting
individuals against undue risks front exposure to sources of
:radiation :radioactive material. "Rest:ricted area" does not
incltlde areas used as :residential quarters, but separate rooms
in a :residential building ntay be set apart as a restricted a:rea.

"Roentgen" (R) means the special uni t of exposure. One
roentgen equals two hundred fifty-eight millionths of a
coulomb per kilogram of air (see "Exposure").

"Sealed source" means radioactive material that is
permanently bonded or fixed in a capsule or matrix designed
to prevent release and dispersal of the radioactive
material under the most severe conditions which are likely
to be encountered in normal use and handling.
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106. "Shallow dose equivalent" (lis), ·...hich applies to the C}{ternal
exposure of the skin of the lJvhole body or the skin of an
extremity, is taken as the dose equivalent at a tissue depth of
seven one thousandths centirneter [7 nlg/cm~-b

"SI" means the abbreviation for the international system of
units.

"Sievert" means the SI unit of any ·of the quanti ties
expressed as dose equivalent. The dose equivalent· in
sievert is equal to the absorbed dose in gray multiplied by
the quality factor (1 Sv = 100 rem.§J.

109. "Site area erlLergency" means events may occur, are in progress,
or have occurred that could lead to a significant release of
radioacti ve . t\laterial and that could r eqt1±r e a response by
offsite response organizations to protect persons offsite.

110. "Site bOtlIxdary" means
property is not owned,
licensee or registrant.

that line beyond lJ<Jhich the land or
leased, or otherwise controlled by the

"Source material" means: (a) uranium or thorium, or. any
combination thereof, in any physical or chemical form; or
(b) ores that contain by weight one-twentieth of one
percent (0.05 percent) or more of uranium, thorium, or any
combination of uranium and thorium. Source material does
nqt include special nuclear material.

"Source. material milling" means any activity that results
in the production of byproduct material as defined in
subdivision b of subsection 17.

"Source of radiation" means any radioactive material, or
any device or equipment emitting or capable of producing
radiation.

114. "Special form radioactive n~terial" means radioactive n~terial

that satisfies the following conditions.

a. It is either a single solid piece or is contained in a
sealed capsule that can be opened only by destroying the
capsule.

b. 'fhe piece or capsule has at least one dintension not less
than five millinteters [0.2 inch].

c. It satisfies the test requirements specified by the United
States nuclear regtllatory conm'lission. A sp~cial form
encapsulation designed in accordance with the United States
nuclear regulatory commission requirentents in effect· on
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Jtlne 30, 1983, and constrtlcted prior to Jtll~ 1, 1985, and
a special fornt encapstllaLion designed in acco:rdance with
the United States m:lclear reg tllato:r~ cOnlrllission
reqtliren.ents in effect on March 31, 1996, and constrtlcted
prior to April 1, 1998 ma~ continne to be tlsed. Aspecial
fo:rm encapstllation designed after March 31, 1996, o:r
constrncted after April 1, 1998, mtlst meet reqni:rentents of
this definition applicable at the tin,e of its design or
const:rtlction.

a.

b.

"Special nuclear material" means"

Plutonium, uranium-233, uranium enriched in the isotope 233
or in the isotope 235, and any other material that the
Uni ted States nuclear regulatory commission, pursuant to
the provisions of section 51 of the Atomic Energy Act of

'1954, as amended, determined to be special nuclear
material, ~ut does not include source material; or

Any material artificially enriched by any of the foregoing
but does not include source material.

116. "Special ntlclear ntate:rial in qtlantities not stlfficient to form
a critical n.ass" n.eans tlraninn, en:r iched iII the isotope U 235 in
qnantities not exceeding th:ree htlndred fift~ g:ran.s of contained
U 235, tl:raninnt 233 in qtlantities not exceeding two htlIId:red
grantS, pltltonitlnt in qtlantities not exceeding two hnndred g:rams,
or an~ combination of then, in acco:rdance with the following
fornttlla. Por each kind, of special ntlclear material, determine
the ratio between the qtlantit~ of that special nnclear material
and the qtlantit~ specified above fo!: the sante kind of special
ntlclear material. 'fhe Stlft. of snch ratios fo!: all of the kinds
of special ntlclear n.ate!: ial in combination shall not exceed "1" ,
i . e. , tlnit~ . Por exantple, the following qtlantities in
contbination wotlld not exceed the limitation and are ~ithin the
formnla.

175 (grants contained U 235) T 50 (gran.s U 233) T 50
350 200

(gran.s Ftl)
200

1

117. "Snrface contantinated obj ect" (SCe) n.eans a solid obj ect that is
not itself classed as radioactive mate!:ial, bnt which has
radioactive material distribtlLed on an~ of its stl:rfaces.
3tlrface contan.inated objects nttlst be in one of two grot1Ps with
snrface activit~ not exceeding the following lin,its.

a. 3nrface contarninated object I (SCe I). A solid object on
which.
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(1) The nonfixed conte:mine:t±on on the e:ccessible surfe:ce
e:ve:re:ged over three hu:nd:red squ:e:re centintete:rs (or the
e:ree: of the su:rfe:ce if less the:n three hu:ndred squ:e:re
centimeters) does not exceed fou:r becquerels per
squ:e::r e centinteter (0. 0001 nticrocu:rie/cnj~') for beta and
gamme: and low toxicity e:lphe: enLitters, or fou::r tenths
becqu:e:rel per squ:e:re centimete:r (0.00001
microcu::rie/cnt) for all other alpha emitters;

(2) The fixed conte:rr,ine:tion on the e:ccessible su::r fe:ce
e:ve:re:ged ove:r three hu:ndred squ:e::re centimeters (or the
e::ree: of the surfe:ce if less the:n 300 cnt~) does not
exceed fo:r ty thou:se:nd becqu:e:r els pe:r squ:e:re centinLeter
(1. 0 nticrocu:rie/cnL~) for beta and gamma and 1 mil
toxicity e:lphe: erl'litters, or four thou:se:nd becquerels
per squ:e:re centinteter (0.1 ntic:rocu::r ie/cm~) for all
other e:lphe: emitters, e:nd

(3) The nonfixed conte:nLine:tion plu:s the fixed
conte:mine:tion on the ine:ccessible s u:rfe:ce e:vere:ged
ove:r three hu:ndred squ:e:re centimeters (or the e:ree: of
the su:rfe:ce if less the:n 300 cnL~) does not exceed
forty thou:se:nd becqu:erels per squ:e:re centimeter (1.0
nticrocu::r ie/crr,~) for beta and gamma and 1 mil tmcicity
e:lphe: enLitters, or fou::r thou:se:nd becqu:erel pe:r squ:e:re
centimeter (0.1 nLicrocu:rie/cnt~) for all other alpha
entitters.

b. Su:rfe:ce conte:mine:ted ob)ect II (See II). A solid ob)ect OIl

which the lirr~its for su:rfe:ce conte:nLine:ted ob)ect I (See I)
e:re exceeded and on which.

(1) The nonfixed conte:nLine:tion on the e:ccessible su:rfe:ce
e:vere:ged over three hu:ndred squ:e:re centinteters (o:r the
e::ree: of the su::rfe:ce if less the:n 300 cnt~) does not
exceed fou:r hu:ndred becqu:erels per squ:e::r e centinteter
(0. 01 nLic:rocu:rie/cm~) for beta and gamma and low
toxicity e:lphe: emitters or forty becqu:erels pe:r squ:e::re
centirr,ete:r (0.001 microcu::r ie/cm~) for all other alpha
emitters,

(2) The fixed conte:mine:tion on the e:ccessible su:rfe:ce
e:vere:ged over three hu:nd:red squ:e:re centinteters (or the
e:ree: of the su:rfe:ce if less the:n 3 00 cm~) does not
exceed eight hu:ndred thou:se:nd becqu:erelsper squ:e:re
centinLeter (20 mic:rocu:ries/cnn for beta and gamma and
low toxicity e:lphe: emitte:rs, or eighty tho u:s e:nd
becque:rels per squ:e:re centimeter (2 microcu:rieslcnt+
for e:ll other e:lphe: emitters, e:nd
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(3) 'fhenonfixed contantination plus the fixed
contantination on the inacce~sible Stu: face averaged
over three htlndred sqtla:re centinteters (o:r the area of
the surface if less than 300 cnt~) . does fiOt mcceed
eight hllndred thotlsand becquerels per sqt1are
centin,ete:r (20 n,ic:rocll:ries/cm~) for beta afid gaffifRa afid
low toxicity alpha en,itters, o:r eighty thousand
becqllerels pe:r sqlla:r e centin,ete:r (2 microcuries Icm~+
fo:r all other alpha en,itters.

118. "Sllrvey" nteans an evaluation of the :radiological conditions and
potential ha~ards incident to the prodtlction, use, trans fer,
release, disposal, or presence of SOtlrces of :radiation. ~lfhen

appropriate, such evalllation incllldes tests, physical
exan,ination, . and meaSllrements of levels of radiation or
concentration of :radioactive ntaterial present.

"Test" means a method for determining the characteristics
or condition of sources of radiation or components
thereof. "Test" may also mean the process of verifying
compliance with this article.

"These rules" means all parts of this article and any
subsequent changes or additions thereto.

121. "'fotal effective dos.e eqtli valent" ('fEDE) nteans thes tlnt of the
deep dose eqtlivalent fo:r external expOStl:res and the committed
effective dose eqtlivalent for internal ext'ostl:res.

122. "'fotal organ dose eqllivalent" ('fODE) n,eans the Stm, of the deep
dose eqllivalent and the committed dose equivalent to the organ
receiving the highest dose as desc:ribed in chapter 33 10 04.1 of
these rules.

123. "United States departn,ent of energy" nteans the departn,ent of
ene:rgy established by PM. L. 95 91( [91 Stat. 565, 42 U.S.C,
7101 et seq.] to the extent that the departntent exercises
ft1I¥ctions formerly vested in the United States atomic energy
cOnn'liission, its chairn,an, n,entbe:r s, officers, and corrLponents and
transfe:rred to the united States ene:rgy resea:rch and development
adn,inistration and to the administrators \:he:reof ptlrSllant to
sections 104 (b), (c) and (d) of the Energy Reo:rgani~ationAct of
1974 (Pub. L. 93 438, 88 Stat. 1237, 42 U.S.C. 5814, effective
Janllary 19, 1975) and transferreQ; to the secretary of e:ne:rgy
pllrsllant to subsection 301 (a) of the Department of Energy
Organi~ation Act (Pllb. L. 95 91), 91 Stat. 577 578, 42 U.S.C.
7151, effective October 1, 1977).

124. "Unrefined and unprocessed ore" n,eans ore in its natural fo:rm
prior to any processing, sllch as grinding, roasting,
beireficiating, or refining.
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125. "Um::estricted area" nteans an area, access to l11hich is neither
lintited nor controlled by the licensee or registrant.

126. "Uranittrl'l" natural, depleted, enriched.

a.

b.

c.

"Nattlral tlranium" means uranittrl'l with the nattlrally
occurrin~ distribtltion of tlrani~t isotopes (approximately
0.711 percent by weight tlranitlm 235, and the remainder by
~eight essentially tlranitlnt 238).

"Depleted tlranitlnt" nteans tlranitlnt containing less tlr ani tlnt
235 than the nattlrally occurring distribtltion of tlranittrl'l
isotopes. Depleted uranimn does not incltlde special
ntlclear material.

"Enr i ched tlranium" means tlrani tlnt containing mor e tlrani tlnt
235 than the nattlrally occtlrring distribtltion of tlranitlffl
isotopes.

"Uranium fuel cycle" means the operations of milling of
uranium ore, chemical conversion of uranium, isotopic
enrichment of uranium, fabrication of uranium fuel,
generation of electricity by a light-water-cooled nuclear
power plant using uranium fuel, and reprocessing of spent
uranium fuel to the extent that these activities directly
support the production of electrical power for public use.
Uranium fuel cycle does not include min"ing operations,
operations at waste disposal sites, transportation of
radioactive material in support of these operations, and
the reuse of recovered nonuranium special nuclear and
byproduct materials from the cycle.

128. "Waste" means those 10vI1 level radioactive ~astes that are
acceptable for disposal in a land disposal facility. For the
purposes of this definition, 10'ti11 level waste has the sante
meaning as in the Low Level Radioactive Waste Policy Act [Ptlb.
L. 96 573, 94 Stat. 3347, 42 U.S.C. 2021b 2021j], as Mttended by
[Ptlb. L. 99 240, 99 Stat. 1842, 42U.S.C. 2021b 2021j],
effective Jantlary 15, 1986, that is, radioactive ~aste.

a. Not classified as high level radioactive waste, spent
ntlclear ftlel, or byprodtlct material as defined in section
11e(2) of the Atontic Energy Act [Pub. L. 95 604, 92 Stat.
3033, 42 U.S.C. 2014(e) (2)] (tlranitlnt or thoritll'tt tailings
and waste), and

b. Classified as low level radioactive VlTaste consistent with
existing law and in accordance with stlbdivision a by the
United" States ntlclear regulatory comrllission.
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"Waste handling licensees" means persons licensed to
receive and store radioactive wastes prior to disposal
and/or persons licensed to dispose of radioactive waste.

130. "Heek" means seven consectltive days starting on Sunday.

131. "~ihole body" means, for ptlrposes of exteInal expostlre, head,
tItlnk incltlding nLale gonads, aIIlLS above the elbow, OI legs above
the knee.

"Worker" means an individual engaged in work under a
license or registration issued by the department and
controlled by a licensee or registrant.

133. "~~orking level" (~ffi) nli~ans any combination of short lived Iadon
datlghteIs in one liteI of air that ~ill restllt in the tlltimate
emission of one htlndred thiIty thotlsand nL~gaelectronvolt of
potential alpha particle energy. 'Phe short lived Iadon
datlghters aI e fOI Iadon 222. polonitlnL 218, lead 214, bisnLtlth
214, and poloniunt 214, and fOI radon 220. polonium 216, lead
212, bisntuth 212, and polonium 212.

134. "Working level nLonth" ('HLf1) lneans an expostlre to one wOIking
level for one l:it1ndred seventy hOtlIS two thotlsand working hOtlrs
per yeaI di vided by twel ve nLonths per yeaI is approximately
eqt1al to one htlndred seventy hOtlrs per month.

135. "Year" means the period of tinte beginning in Jantlary tlsed to
deteImine compliance with the provisions of these Itlles. 'Phe
licensee or registrant may change the staIting date of the yeaI
used to deterntine contpliance by the licensee or IegistIant
pIovided that the chat"ge is made at the beginning of the year
and that no day is ontitted OI dttplicated in consectltive years ..

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992;
March 1, 1994; July 1, 1995; May 1, 1998; March 1, 2003.
General Authority: NDCC 28-32-02, 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-01-05. Exemptions.

1. General provision. The department may, upon application
therefore or upon its own initiative, grant such exemptions or
exceptions from the requirements of this article as it
determines are authorized by law and will not result in undue
hazard to public health and safety or property.

2. United States department of energy contractors and United States
nuclear regulatory commission contractors. Any United States
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department of energy contractor or subcontractor and any United
States nuclear regulatory commission contractor or subcontractor
of the following categories operating wi thin this state is
exempt from this article to the extent that such contractor or
subcontractor under the contractor's or subcontractor's contract
receives, possesses, uses, transfers, or acquires sources of
radiation:

a. Prime contractors performing work for the United States
department of energy at united States government-owned or
government-controlled sites, including the transportation
of sources of radiation to or from such sites and the
performance of contract services during temporary
interruptions of such transportation.

b. Prime contractors of the United States department of energy
performing research in, or development, manufacture,
storage, testing, or transportation of, atomic weapons or
components thereof.

c. Prime contractors of the United States department of energy
using or operating nuclear reactors or other nuclear
devices in a United States government-owned vehicle or
vessel.

d. Any other prime contractor or subcontractor of the United
States department of energy or the nuclear regulatory
commission when the state and the nuclear regulatory
commission jointly determine (1) that, under the terms of
the contract or subcontract, there is adequate assurance
that the work thereunder can be accomplished without undue
risk to the public health and safety and (2) that, the
exemption of the prime contractor or subcontractor is
authorized by law.

History: Amended effective October 1, 1982.
General Authority: NDCC 28-32-02, 23-20.1-04
Law Implemented: NDCC 23-20.1-04, 23-20.1-04.3~ 23-20.1-04.4

33-10-01-06. Records. Each licensee and registrant shall maintain
records showing the receipt, transfer, and disposal of all sources of
radiation. Additional record requirements are specified elsewhere in this
article.

General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-09.1
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33-10-01-07. Inspections.

1. Each licensee and registrant shall afford the department at all
reasonable times, opportunity to inspect sources of radiation
and the premises and facilities wherein such sources of
radiation are used or stored.

2. Each licensee and registrant shall make available
department for inspection, upon reasonable notice,
maintained pursuant to this article.

to the
records

General Authority: NDCC 23-20.1-04
Law. Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-01-08. Tests. Each licensee and registrant shall perform upon
instructions from the department or shall permit the department to perform
such reasonable tests as the department deems appropriate or necessary
including, but not limited to, tests of:

1. Sources of radiation.

2. Facilities where sources of radiation are used or stored.

3. Radiation detection and monitoring instruments.

4. Other equipment and devices used in connection with utilization
or storage of licensed or registered sources of radiation.

General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-01-09 .. Additional requirements. The department may, by rule,
or order, impose upon any licensee or registrant such requirements in
addition to those established in this article as it deems appropriate or
necessary to minimize danger to public health and safety or property.

History: Amended effective June 1, 1986.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04.4

33-10-01-10. Violations. An injunction or other court order may be
obtained prohibiting any violation of any provision of North Dakota Century
Code chapter 23-20.1 or any rules or order issued thereunder. Any person
who violates any provision of North Dakota Century Code chapter 23-20.1 or
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any rule or order issued thereunder, and, upon conviction thereof, may be
punished as provided by law.

History: Amended effective June 1, 1986.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 23-20.1-07, 23-20.1-10

33-10-01-11. Impounding. Sources of radiation shall be subject to
impounding pursuant to North Dakota Century Code section 23-20.1-09.

General Authority: NDCC 28-32-02
Law Implemented: NDCC 23-20.1-09

33-10-01-12. Prohibited uses.
radiation are prohibited:

~he following sources of ionizing

1. A hand-held fluoroscopic screen shall not be used with x-ray
equipment unless it has been listed in the registry of sealed
source and devices or accepted for certification by the United
States food and drug administration, center for· devices and
radiological health.

2. Shoe-fitting fluoroscopic devices shall not be used.

3. Those sources of ionizing radiation when found to be detrimental
to health and safety or in violation of thi~ article.

History: Amended effective March 1, 1994.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 23-20.1-08

33-10-01-13. Communications. All
concerning this article and applications
addressed to the department as follows:

Shippin~

North Dakota Department of Health
Division of Air Qnality
1200 Missom::i Avenne, Roonl 304
Bismarck, ND 58504

Mailing
North Dakota Department of Health
Division of Air Qnality
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Box 5520
Bisnta:rck, fID 58506 5520

Mailinq & Shipping Address:
North Dakota Department of Health
Division of Air Quality
918 E Divide Avenue, 2nd Floor
Bismarck, ND 58501-1947

Telephone (701)328-5188
Facsimile (FAX) (701)328 5200 (701)328-5185
24-hour emergency in~state 800-472-2121; out-of-state (701)328-9921

History: Amended effective June 1, 1986; June 1, 1992; July 1, 1995;
March 1, 2003.
General Authority: NDCC 28-32-02, 23-20.1~04

Law Implemented: NDCC 23-20.1-04.3

33-10-01-14. Units of exposure, dose, and activity.

1. As used in these rules, the unit of exposure is the coulomb per
kilogram (C/kg) of air. One roentgen is equal to two hundred
fifty eight millionths coulomb per kilogram of air.

2. As used in these rules, the units of dose are:

a. Rad is the special unit of absorbed dose. One rad is equal
to an absorbed dose of one hundred erg per gram or one one
hundredths (1/100) joule per kilogram (0.01 Gy);

b. Gray (Gy) is the S1 unit of absorbed dose •. One gray is
equal to an absorbed dose of one joule per kilogram (100
rad) .

c. Rem is the special unit of any of the quantities expressed
as dose equivalent. The dose equivalent in rem is equal to
the absorbed dose in rad multiplied by the quality factor
(1 rem = 0.01 Sv).

d. Sievert is the S1 unit of any of th~ quantities expressed
as dose equivalent. The dose equivalent in sievert is
equal to the absorbed dose in gray multiplied by the
quality factor (1 Sv = 100 rem).

3. As used in these rules, the, quali ty factors for converting
absorbed dose to dose equivalent are shown in table 1.
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Table I
QUALITY FACTORS AND ABSORBED DOSE EQUIVALENTS

TYPE OF RADIATION

X, gamma, or beta radiation and
high-speed electrons

Alpha particles, multiple-charged
particles, fission fragments,
and heavy particles of
unknown charge

Neutrons of unknown energy

High-energy protons

Quality Factor
(Q)

1

20

10

10

Absorbed Dose Equal
to a Unit Dose

Equivalent *

1

0.05

0.1

0.1

*Absorbed dose in rad equal to one rem or the absorbed dose in gray
equal to one sievert.

4. If it is more convenient to measure the neutron fluence rate
than to determine the neutron dose equivalent rate in rem per
hour or sievert per hour, as provided in subsection 3, one
hundredth sievert (1 rem) of neutron radiation of unknown
energies may, for purposes of these rules, be assumed to result
from a total fluence of twenty-five million neutrons per square
centimeter incident upon the body. If sufficient information
exists to estimate the approximate energy distribution of the
neutrons, the licensee or registrant may use the fluence rate
per unit dose equivalent or the appropriate Q value from table
II to'convert a measured tissue dose in gray or rad to dose
equivalent in rem or sievert.
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Table II
MEAN QUALITY FACTORS, Q, AND FLUENCE PER UNIT DOSE

EQUIVALENT FOR MONOENERGETIC NEUTRONS

(thermal)

Neutron
Fluence per Unit

(MeV)

2.5E-8
lE-7
lE-6
1E-5
lE-4
lE-3
lE-2
lE-1
5E-l
1
2.5
5
7

10
14
20
40
60

lE+2
2E+2
3E+2
4E+2

Quality
Factora

.

(Q)

2
2
2
2
2
2
2.5
7.5

11
11

9
8
7
6.5
7.5
8
7
5.5
4
3.5
3.5
3.5

Fluence per Unit
Dose Equivalentb

(neutrons
cm-2 rem-1 )

980E+6
980E+6
810E+6
810E+6
840E+6
980E+6

1010E+6
170E+6

39E+6
27E+6
29E+6
23E+6
24E+6
24E+6
17E+6
16E+6
14E+6
16E+6
20E+6
19E+6
16E+6
14E+6

Dose Equivalentb

(neutrons
cm-2 Sv-1 )

980E+8
980E+8
810E+8
810E+8
840E+8
980E+8

1010E+8
170E+8

39E+8
27E+8
29E+8
23E+8
24E+8
24E+8
17E+8
16E+8
14E+8
16E+8
20E+8
19E+8
16E+8
14E+8

a

b

Value of quality factor (Q) at the point where the dose equivalent is
maximum in a 30-centimeter diameter cylinder tissue-equivalent phantom.

Monoenergetic neutrons incident normally on a 30-centimeter diameter
cylinder'tissue-equivalent phantom.

5. For purposes of these rules, activity is expressed in the special
unit of curie (Ci) or in the international system (SI) unit of
becquerel (Bq) , or their multiples, or disintegrations or
transformations per unit of time.

a. One curie (Ci) = 3.7E+10 disintegrations or transformations
per second (dps or tps) = 3.7E+10 becquerel (Bq) = 2.22E+12
disintegrations or transformations per minute (dpm or tpm) .

b. One becquerel· (Bq) = one disintegration or transformation per
second (dps or tps) .

6. SI numerical prefix conversions. See table III for a listing of
numerical prefixes to convert SI units or special units by
appropriate multiples:
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Table III
SI Numerical Prefix Conversion Table

Multiplication Factors Prefix Symbol

1 000 000 000 000 000 000 = 1018 exa E
1 000 000 000 000 000 = 1015 peta P

1 000 000 000 000 = 1012 tera T
1 000 000 000 = 109 giga G

1 000 000 = 106 mega M
1 000 = 103 kilo k

100 = 102 hecto h
10 = 101 deka da

0.1 = 10-1 deci d
0.01 = 10-2 centi. c

0.001 = 10-3 milli m
0.000 001 = 10-6 micro u

0.000 000 001 = 10-9 nano n
0.000 000 000 001 = 10-12 pico p

0.000 000 000 000 001 = 10-15 femto f
0.000 000 000 000 000 001 =.10-18 atto a

History: Effective June 1, 1992; amended effective March 1, 1994; July 1,
1995; May 1, 1998.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 23-20.1-03
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CHAPTER 33-10-03 REPEALED

CHAPTER 33-10-03.1 ALL NEW



CHAPTER 33-10-03.1
RULES OF GENERAL APPLICABILITY TO DOMESTIC LICENSING OF BYPRODUCT

MATERIAL

Section
33-10-03.1-01 Adoption by Reference of Several Sections in 10 Code of

Federal Regulations Part 30

33-10-03.1-01. Adoption by reference of several sections in 10
Code of Federal Regulations part 30. 10 Code of Federal Regulations
30.1,30.2,30.3,30.4,30.7,30.9,30.10,30.11, 30.12, 30.13, 30.14,
30.15, 30.18, 30.19, 30.20, 30.21, 30.31, 30.32, 30.33, 30.34, 30.35,
30.36, 30.37, 30.38, 30.39, 30.41,30.50, 30.51, 30.52, 30.53, 30.61,
30.62, 30.70, 30.71, 30.72, appendix A through appendix E to part 30
are adopted by reference as they exist on 'January 1, 2010, with the
following exceptions:

1. Not adopted by reference is 10 Code of Federal Regulations
3 0 . 21 (c), 3 0 . 3 4 (d), (e) (1), (e) (3) and 3 0 . 41 (b) (6) .

2. Requirements in 10 Code of Federal Regulations 30 that apply
to ubyproduct material" also apply to naturally occurring or
accelerator-produced radioactive material. .

3. Where the words UNRC" , ucommission", unuclear regulatory
commission", uunited States nuclear regulatory commission",

, UNRC regional office" or uadministrator of the appropriate
regional office" appear in 10 Code of Federal Regulations
part 30, substitute the words uNorth Dakota department of
health" except when used in 10 Code of Federal Regulations
3 0 . 12, 3 0 . 21 (c), 3 0 . 3 4 (h) (1), and 3 0 . 5 0 (c) (1) .

4. 10 Code of Federal Regulations 30.7 employee protection also
applies to violations of North Dakota Century Code chapters
23-20 and 23-20.1.

5. uAct" includes North Dakota Century Code chapters 23-20 and
23-20.1.

6. North Dakota state form number 8418, uapplication for
radioactive material license", must be used instead of NRC
form'313 as specified in 10 Code of Federal Regulations 30.

7. North Dakota state form number 8414, unotice to employees",
must be posted instead of United States nuclear regulatory
commission form 3 that is specified in 10 Code of Federal
Regulations 30.
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8. North Dakota Department of Heal th Radioactive Material
License replaces NRC form 374, "Byproduct Material License"
as specified in 10 Code of Federal Regulations 30.

9. North Dakota state form number 18941 "Certificate:
Disposition of Radioactive Material" must be used instead of
NRC form 314 as specified in 10 Code of Federal Regulations
30.

10. For references to 10 Code of Federal Regulations part 170,
section 33-10-11 for applicable fee schedules.

History:
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04
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CHAPTER 33-10-04.1 REPEALED

CHAPTER ~3-10-04.2 ALL NEW



CHAPTER 33-10-04.2
STANDARDS FOR PROTECTION AGAINST RADIATION

Section
33-10-04.2-01

33-10-04.2-02

33-10-04.2-03
33-10-04.2-04

33-10-04.2-05

33-10-04.2-06

Adoption by Reference of Several Sections in 10 CFR
Part 20
Individuals Working with Medical Fluoroscopic
Equipment
Location of Individual Monitoring Devices
Effective Dose Equivalent Determination During
Medical Fluoroscopy
Radiation Machine Security & Prevention of
Unauthorized Use
Radiation Machine Labels

33-10-04.2-01. Adoption by reference of several sections in
10 CFR part 20. 10 Code of Federal Regulations 20.1001, 20.1002,
20.1003, 20.1004, 20.1005, 20.1008, 20.1101, 20.1201, 20.1202,
20.1203, 20.1204, 20.1206, 20.1207, 20.1208, 20.1301, 20.1302,
2 O. 14 0I, 2 0 . 1402 , 2 0 . 1403 , 2 0 . 1404 , 2 0 . 1405 , 2 0 . 140 6, . 2 0 . 150I,
20.1502, 20.1601, 20.1602, 20.1701, 20.1702, 20.1703, 20.1704,
2 0 . 1 7 05 , 20 . 18 01 ( 2 0 . 18 02 , 2 0 . 19 0I, 2 0 . 19 02 , 2 0 . 19 03 , 2 0 . 19 04 ,
20.1905, 20.1906, 20.2001, 20.2002, 20.2003, 20.2004, 20.2005,
20.2006, 20.2007, 20.2008, 20.2101, 20.2102, 20.2103, 20.2104,
20.2105, 20.2106, 20.2107, 20.2108, 20.2110, 20.2201, 20.2202,
20.2203, 20.2204, 20.2205, 20.2206, 20.2207, 20.2301, 20.2302,
appendix A through C to part 20, appendix E to part 20 and appendix
G to part 20 are adopted by reference as they exist on January I,
2010, with the following exceptions:

1. Not adopted by reference are 20.1905 (g), 20.2203 (c),
2 0 . 22 06 (a) (1), (a) (3), (a) (4) and (a) (5) .

2. All of the requirements in chapter 33-10-04.2 apply to
both licensees and registrants. A reference in 10 CFR
part 20 to ulicense" includes Uregistration" , a reference
to ulicensee" Includes uregistrant" , a reference to
ulicensed" includes Uregistered", a reference to
ulicensed material(s)" includes Uregistered source of
radiation" and a reference to ulicensed radioactive
material" includes uregistered source of radiation".
URegistrant" means any person who is registered with the
department and is legally obligated to register with the
department pursuant to article 33-10 and North Dakota
Century Code chapter 23-20.1. URegistration" means the
notification of the North Dakota Department of Health o.f
possession of a source of radiation and the furnishing of
information .with respect thereto , in accordance with
North Dakota Century Code chapter 23-20.
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3. Where the words "NRC", "Commission", "Administrator of
the appropriate NRC Regional Office", "Administrator of
the nearest Commission Regional Office" or "NRC Regional
office" appear in 10 CFR part 20, substitute the words
"North Dakota Department of Health".

4. Requirements in 10 CFR 20 that apply to "byproduct
material" also apply to naturally occurring or
accelerator-produced radioactive material.

5. "Act" includes North Dakota Century Code chapters 23-20
and 23-20.1.

·6. North Dakota state form number 19443 "occupational
radiation exposure history", must be used instead of NRC
form 4 as specified in 10 CFR 20.

7. North Dakota state form number 8416 "current occupational
radiation exposure", must be used instead of NRC form 5
as specified in 10 CFR 20.

8. . NRC form 748 shall not be used as described in 10 CFR 20.

9. <The words "in the Federal Register and" shall be omitted
from 10 CFR 20.1405 (b).

History: [Date of Implementation]
General Authority: NDCC 23-20.1-04
Law Implemented:NDCC 23-20.1-03, 23-20.01~04

33-10-04.2-02. Individuals working with medical fluoroscopic
equipment.

1. Each registrant shall provide dose monitoring and shall
monitor occupational exposure to ensure compliance for:

a. Occupational dose limits to adults pursuant to 10
CFR 20.1201.

b. Occupational dose limits to minors pursuant to 10
CFR 20.1207.

c. The dose equivalent to an embryo/fetus pursuant to
10 CFR 20.1208.

History: [Date of Implementation]
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23~20.01-04

33-10-04.2-03. Location of Individual Monitoring Devices.
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Each licensee or registrant shall ensure that individuals who are
required to monitor occupational doses in accordance with
subdivision a of subsection 2 wear individual monitoring devices as
follows:

1. An individual monitoring device used for monitoring the
dose to the whole body shall be worn at the unshielded
location of the whole body likely to receive the highest
exposure. When a protective apron is worn, the location
of the individual monitoring device is typically at the
neck (collar);

2. An individual monitoring device used for monitoring the
dose to an embryo or fetus,of a declared pregnant woman,
pursuant to 10 CFR 20.1208, shall be located at the waist
under any protective apron being worn by the woman;

3. An individual monitoring device used for monitoring the
lens dose equivalent, to demonstrate compliance with
subparagraph a of 10 CFR 20.1201, shall be located at the
neck (collar), outside any protective apron being worn by
the monitored individual, or at an unshielded location
closer to the eye; and

4. An individual monitoring device used for monitoring the
dose to the extremities, to demonstrate compliance with
subparagraph b of 10 CFR 20.1201, shall be worn on the
extremity likely to receive the highest exposure. Each
individual monitoring device shall be oriented to measure
the highest dose to the extremity being monitored.

History: [Date of Implementation]
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.01-04

33-10-04.2-04. Effective dose equiv:alent determination during
medical fluoroscopy.

1. When a protective apron is worn while working with
medical fluoroscopic equipment and monitoring is
conducted as specified in subdivision d of this
subsection, the effective dose equivalent for external
radiation shall be determined as follows:

a. When only one individual monitoring device is used
and it is located at the neck (collar) outside the
protective apron, the reported deep dose equivalent
shall be the effective dose equivalent for external
radiation.

b. When only one individual monitoring device is used
and it is located at the neck (collar) outside the
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protective apron, and the reported dose exceeds
twenty-five percent of the limit specified in 10
CFR 20.1201, the reported deep dose equivalent
value multiplied by three-tenths shall be the
effective dose equivalent for external radiation.

c. When two individual monitoring devices are worn,
one under the protective apron at the waist and the
other outside the protective apron at the neck, the
effective dose equivalent for external radiation
shall be assigned the value of the sum of the deep
dose equivalent reported for the individual
monitoring device located at the waist under the
protective apron multiplied by one and five-tenths
and the deep dose equivalent reported for the
individual monitoring device located at the neck
outside the protective apron multiplied by four
hundredths.

d. Subdivisions band c only apply when all of the
following conditions are met:

(1) The individual moni toring
been exposed to radiation
material.

devices have not
from radioactive

(2) Leaded glasses, a thyroid shield,
around protective apron have
whenever using the medical
equipment.

and a wrap
been worn

fluoroscopic

(3) The area around the medical fluoroscopic
equipment has been equipped with lead
shielding or transparent protective barriers
for control of scattered radiation.

(4) The medical fluoroscopic procedures have been
performed in a way that minimizes beam on
time, such as utilizing last image hold .

.(5) Users of the medical fluoroscopic equipment
must have had formal training i.n radiation
safety and operation of medical fluoroscopic
equipment.

(6) Performance of the medical' fluoroscopic
equipment must be monitored and maintained via
a quality assurance program.

(7) Patient and staff radiation exposures from
medical fluoroscopic equipment must be
moni tored and actions taken to correct
problems.

4-4



History: [Date of Implementation]
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.01-04

33-10-04.2-05. Radiation machine security and prevention of
unauthorized use.

1. The registrant shall secure registered radiation machines
from unauthorized removal.

2. The registrant shall use devices
procedures to prevent unauthorized
radiation machines.

or administrative
use of registered

History: [Date of Implementation]
General Authbrity: NDCC23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.01-04

33-10-04.2-06. Radiation machine labels. Each registrant
shall ensure that each radiation machine is labeled in a
conspicuous manner which cautions individuals that radiation is
produced when it is energized.

History: [Date of Implementation]
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC23-20.1-03, 23-20.01-04
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CHAPTER 33-10-05 REPEALED

CHAPTER 33-10-05.1 ALL NEW



Section
33-10-05.1-01

CHAPTER 33-10-05.1
RADIATION SAFETY REQUIREMENTS FOR
INDUSTRIAL RADIOGRAPHIC OPERATIONS

Adoption by Reference of Several Sections in 10
Code of Federal Regulations Part 34

33-10-05.1-01. Adoption by reference of several sections in
10 Code of Federal Regulations part 34. 10 Code of Federal
Regulations 34.1, 34.3, 34.11, 34.13, 34.20, 34.21, 34.23, 34.25,
34.27, 34.29, 34.31, 34.33, 34.35, 34.41, 34.42, 34.43, 34.45,
34.46, 34.47, 34.49, 34.51, 34.53, 34.61, 34.63, 34.65, 34.67,
34.69, 34.71, 34.73, 34.75, 34.79, 34.81, 34.83, 34.85, 34.87,
34.89, 34.101, 34.111 and appendix A to part 34 are adopted by
reference as they exist on January 1, 2010, with the following
exceptions:

1. All of the requirements in chapter 33-10-05.1 apply to
both licensees and registrants. A reference in 10 Code
of Federal Regulations part 34 to "license" includes
"registration", a reference to "licensee" includes
"registrant", a reference to "licensed" includes
"registered", and a reference to "licensed material"
includes "registered 'source of radiation". "Registrant"
means any person who is registered with the. department
and is legally obligated to register with the department
pursuant to article 33-10 and North Dakota Century Code
chapter 23-20.1. "R~gistration" means the notification
of the North Dakota Department of Health of possession of
a source of radiation and the furnishing of information
with respect thereto, in accordance with North Dakota
Century Code chapter 23-20.

2. Where the words "NRC", "commission"; "Nuclear Regulatory
Commission" , . "United States nuclear regulatory
commission", "NRC regional administrator", "NRC regional
office", "Administrator of the appropriate nuclear
regulatory commission's regional office" or "NRC's office
of nuclear material safety and safeguards, division of
industrial and medical nuclear safety" appear in 10 Code
of Federal Regulations part 34, substitute the words
"North Dakota department of health".

3. Requirements in 10 Code of Federal Regulations 34 that
apply to "byproduct material" also apply to naturally
occurring or accelerator-produced radioactive material.
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4. North Dakota state form number 8418, "application for
radioactive material license", must be used instead of
NRC form 313 as specified in 10 Code of Federal
Regulations 34.

5. For references to 10 Code of Federal Regulations parts
170 and 171, see 33-10-11 for applicable fee schedules.

History:
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04
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Section
33-10-06-01
33-10-06-02
33-10-06-03
33-10-06-04

33-10-06-05
33-10-06-06

33-10-06-07
33-10-06-08

33-10-06-09

33-10-06-10

33-10-06-11

Chapter 33-10-06
X-RAYS AND IMAGING SYSTEMS IN THE HEALING ARTS

Scope
Definitions
General Requirements
General Requirements for All
Diagnostic X-ray Systems Except for Computed Tomography
X-ray Systems
Fluoroscopic X-ray Systems
Radiographic Systems Other Than
Fluoroscopic, Dental Intraoral,
or Computed Tomography X-ray Systems

Intraoral Dental Radiographic Systems
Therapeutic X-ray Systems of Less
Than One Megaelectron Volt (MeV) [Repealed]
X-ray and Electron Therapy Systems With Energies
of One Megaelectron Volt (MeV) and Above [Repealed]
Veterinary Medicine Radiographic
Installatlons [Repealed]
Computed Tomography X-ray Systems

33-10-06-01. Scope. This chapter establishes requirements, for which
a registrant is responsible, for use of X-ray equipment and imaging systems
by or under the supervision of an individual authorized by and licensed in
accordance with state statutes to engage in the healing arts or veterinary
medicine. The requirements of this chapter are in addition to, and not in
s,ubsti tution for, other applicable requirements of this article.

History: Amended effective June 1, 1986; June 1, 1992; March 1, 2003.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-06-02. Definitions.
definitions apply:

As used in this chapter, the following

~ "Absorbed dose" means the energy imparted by ionizing radiation per
unit mass of irradiated material. The units of absorbed dose are
the gray (Gy) and the rad.

Ta. "Accessible surface" means the external stlrface of the enclostlre or
hOtlsing of the radiation prodtlcing machine as' provided by the
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me:ntlfe:cttl:rer surface of·equipment or of an equipment part that can
be touched by persons without the use of a tool.

xl. "Added filtration" means any fil tration which is in addi tion to the
inherent filtration .

.!..... "Air kerma" means kerma in air (see "kerma")

~ "Air kerma rate" means the air kerma per unit of time .

.~ "AKR" means air kerma rate.

~1. "Allied Health" means occupations of medical personnel who are not
physicians and are qualified by special training to undergo cross
training into x-ray as a limited die:gnostic x-ray machine operator.
Refer to appendix G for qualifying professions.

411. "Aluminum equivalent" means the thickness of type 1100 aluminum
alloy affording the same attenuation, under specified conditions,
as the material in question. (The nominal chemical composition of
type 1100 aluminum alloy is ninety-nine percent minimum aluminum,
twelve hundredths percent copper.)

~ "As low as reasonably achievable" (ALARA) means making every
reasonable effort to maintain the exposures to radiation as far
below dose limits as is practical.

510. "Assembler" means any person engaged in the business of assembling,
replacing, or installing one or more components into an X-ray
system or subsystem. The term includes the owner of an X-ray
system or the employee or agent who assembles components into an X
ray system that is subsequently used to provide professional or
commercial services.

-611. "Attenuation block" means a block or stack, having dimensions
twenty·centimeters by twenty centimeters by three and eight-tenths
centimeters, of type 1100 aluminum alloy or other materials having
equivalent attenuation.

-9-12. "Automatic exposure control" means a device· which automatically
controls one or more technique factors in order to obtain at a
preselected location or locations a required quantity of radiation
(includes devices such as phototimers and ion chambers) .

"Barrier" (see "protective barrier").

"Beam axis" means e: line the axis of rotation of the beam
limiting device from the source through the centers of the X
ray fields.
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±t115. "Beam-limiting device" means a device which provides a means
to restrict the dimensions of the X ra~ field useful beam.

16. "Biennium" means a two-year cycle.

±±17. "Board certified" means an individual who has completed an
accredi ted school of medical radiography or chiropractic
radiography and has passed a national registry examination.

~18. Board eligible" means an individual who has obtained
eligibility to take a national registry examination in
radiologic technology or chiropractic radiologic technology.

:1:-3-12. "Bone densitometry system" means a medical device which uses
electronically produced ionizing radiation to determine the
density of bone structures of human patients.

r420. "C-arm X-ray system" means an X-ray system in which the image
receptor and X-ray tube housing assembly are connected by a
common mechanical support system in order to maintain a
desired spatial relationship. This system is designed to
allow a change in the proj ection of the beam through the
patient without a change in the position of the patient.

21. "Calibration" means the determination of:

The resoonse or readinG of an instrument relative to a series
of known radiation values over the range of the instrument; or

The strength of a source of radiation relative to a standard.

"Cephalometric device" means a device intended for the
radiographic visualization and measurement of the dimensions
of the human head.

"Certified components" means components of X-ray systems which
are subject to rules promulgated under the Radiation Control
for Health and Safety Act of 1968 [Pub. L. 90-602].

"Certified system" means any X-ray system which has one or
more certified component or components.

25. "CEU" (see "continuing education unit").

26. "CFR" means Code of Federal Regulations.

f-&27. "Changeable filters" means any filter, exclusive of inherent
filtration, which can be removed from the useful beam through
any electronic, mechanical or physical process.
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"Coefficient of variation" or "C" means the ratio of the
standard deviation to the mean value of a set of observations.
It is estimated using the following equation:

- ]1/2(Xi-X) 2

n-l

where:

s =

X =

Xi =

n =

Estimated standard deviation of the population.

Mean value of observations in sample.

i th observation in sample.

Number of observations in sample.

"Computed tomography" means the production of a tomogram by
the acquisition and computer processing of X-ray transmission
data.

"Contact therapy system" means an X-ray system used for
therapy with the X-ray tube port placed in contact with or
within five centimeters of the surface being treated.

31. "Continuino education" means a planned, organized, and administered
learning activity that enhances the knowledge and underlying skills
of an x-ray operator.

32. "Continuing education unit" means a unit of measure for continuing
education. One CEU is equal to one contact hour .

.z.z.ll. "Control panel" means that part of the X-raY control upon
which are mounted the switches, knobs, pushbuttons, and other
hardware necessary for manually setting the technique factors .

.z-3-34. "Cooling curve" means the graphical relationship between heat
units stored and cooling time.

"CT" (see "computed tomography") .

n.l§.. "Dead-man switch" means a switch so constructed that a circuit
closing contact can be maintained only by continuous pressure
on the switch by the operator.

37. "Department" means the North Dakota department of health.
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%39. "Detector" (see "radiation detector").

"Diagnostic source assembly" means the tube housing assembly
with a beam-limiting device attached.

"Diagnostic X-ray imaging system" means an assemblage of
components for the generation, emission, and reception of X
rays and the transformation, storage, artd visual display of
the resultant X-ray image.

'2-9-42. "Diagnostic X-ray system" means an X-ray system designed for
irradiation of any part of the human or animal body for the
purpose of diagnosis or visualization.

:H743. "Direct scattered radiation" means that scattered radiation
which has been deviated in direction only by materials
irradiated by the useful beam (see "scattered radiation").

-34-44. "Direct supervision" requires direct observation and observer
must be in the room during the time the X-ray image is
obtained.

45. "Dose" is a aeneric term that means absorbed dose, dose equivalent,
effective dose equivalent, committed dose equivalent, committed
effective dose equivalent, total orqan dose equivalent, or total
effective dose equivalent. For purposes of these rules, "radiation
dose" is an equivalent term.

46. "Dose limits" means the permissible upper bounds of radiation doses
established in accordance with these rules.

3%47. "Entrance exposure rateif' means the radiation exposure free in
air per unit time at the point where the center of the useful
beam enters the patient.

"Equipment" (see "X-ray equipment").

49. "Exposure" means beingexoQsed _to ionizinqradiation.

*50. "Field emission equipment" means equipment which uses an X-ray
tube in which electron emission from the cathode is due solely
to the action of an electric field.

'3-5-51. "Filter" means material placed in the useful beam to absorb
preferentially selected radiations.

%52. "Fluoroscopic imaging assembly" means a subsystem in which X
ray photons produce a visible image. It includes the image
receptor or receptors such as the image intensifier and spot
film device, electrical interlocks, if any, and structural
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material providing linkage between the image receptor and
diagnostic source assembly.

3-9-53. "Focal spot" means the~ location projected on the anode of
the X-ray tube bombarded by the electrons accelerated from the
cathode and from which the useful beam originates.

3-&54. "General diagnostic operator" means an individual who is
American registry of radiologic technologists (ARRT) or
American chiropractic registry of radiologic technologists
(ACRRT) board-certified, is or has been board-eligible, or has
the equivalent educational and clinical training and received
specific authorization from the department.

'3-9-55. "General purpose radiographic X-ray system" means any
radiographic X-ray system which, by design, is not limited to
radiographic examination of specific anatomical regions.

4B-2Q.. "Gonad shield" means a protective barrier for the testes or
ovaries.

57. "Gray" (Gy) means the 81 unit of absorbed dose. One gray is equal
to an absorbed dose of one joule per kilogram or 100 rad.

41:-58. "Half-value layer" means the thickness of specified material
which attenuates the bean, of radiation to X-radiation or gamma
radiation to an extent such that the radiation exposu:re air
kerma rate, exposure rate or absorbed dose rate is reduced to
one-half of its o:riginal value. In this definition, the
contribution of all scattered radiation, other than any mtich
n,ight be p:resent initially in the beam conce:rned, is deemed. to
be excluded. the value measured without the material at the
same point.

59. "Hand held dental x-ray equipment" (see "x-ray equipment").

60. "Healing arts" means diagnostic or healinq treatment of human and
animal maladies including, but not limited to, the following which
are duly licensed by the state of North Dakota for the lawful
practice of medicine and its assocaited specialties, dentistry,
veterinary medicine, osteopathy, chiropractic and podiatry.

4-:2-61. "Healing arts screening" means the testing of human beings
using X-ray machines for the detection or evaluation of health
indications when such tests are not specifically and
individually ordered by a licensed practi tioner of the healing
arts legally authorized to prescribe such X-ray tests for the
purpose of diagnosis or treatment.
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"Heat unit" means a unit of energy equal to the product of the
peak kilovoltage, milliamperes, and seconds, i.e., kVp x rnA x
seconds.

"HVL" (see "half-value layer").

"Image intensifier" means a device, installed in its
which instantaneously converts an X-ray pattern
corresponding light image of higher energy density.

housing
into a

"Image receptor" means any device, such· as a fluorescent
screen or radiographic film, which transforms incident X-ray
photons either into a visible image or into another form which
can be made into a visible image by further transformations.

"Image receptor support" means, for mammographic systems, that
part of the system designed to support the image receptor
during a mammographic examination.

"Inherent filtration" means the filtration of the useful beam
provided by the permanently installed components of the tube
housing assembly.

"Insoection" means an official examination
including, but not limited to, tests, surveys,
determine compliance wi th rules, regulations,
conditions of the department.

or observation
and monitoring to
reguirements and

"Irradiation" means the exposure of matter to ionizing
radiation.

70. "Kerma" meanS the sum of the initial kinetic energies of all the
charged ionizing particles liberated by uncharqed ionizing
oarticles' oer uni t mass of a specified material. The SI uni t of
measure is joule per kilogram, or gray (Gy).

5-t17l.

5'2-73.

"Kilovolts peak" (see "peak tube potential").

"kv" means kilovolts.

"kVp" (see "peak tube potential").

"kWs" means kilowatt second. It is equivalent to 103 kV'rnA:s,
i. e.,

kWs = (X)kV x (Y)rnA x (Z)s x 10-3 = XYZ
103

"Lead equivalent" means the thickness of lead affording the
same attenuation, under specified conditions, as the material
in question.
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%TI.

a.

b.

a.

b.

c.

"Leakage radiation" means radiation emanating from the
diagnostic or therapeutic source assembly except for:

The useful beam; and

Radiation produced when the exposure switch or timer is not
activated.

"Leakage technique factors" means the technique factors
associated with the diagnostic or therapeutic assembly which
are used in measuring leakage radiation. They are defined as
follows:

For diagnostic source assemblies intended for capacitor energy
storage equipment, the maximum-rated peak tube potential and
the maximum-rated number of exposures in an hour for operation
at the maximum-rated peak tube potential with the quantity of
charge per exposure being ten millicoulombs, i.e., ten
milliampere seconds, or the minimum obtainable from the unit,
whichever is larger.

For diagnostic source assemblies intended for field emission
equipment rated for pulsed operation, the maximum-rated peak
tube potential and the maximum-rated number of X-ray pulses in
an hour for operation at the maximum-rated peak tube
potential.

For all other diagnos tic or therapeutic source assemblies, the
maximum-rated peak tube potential and the maximum-rated
continuous tube current for the maximum-rated peak tube
potential.

"Light field" means that area of the intersection of the li~ht

bema fI: om the bean, 1 inti t in~ de vice and one 0 f the set 0 f
planes parallel to and inclLlding the plane of the ima~e

receptor, 't>IIhose perin,ete:r is the lOCLlS of points at 't>IIhich the
illLlmination is one fotlrth of the maxintL11Tl in the intersection.
the area illuminated by light, simulating the radiation field.

"Limited dia~nostic x-ray machine operator" means any
individual who has completed the necessary didactic and
clinical training required to perform limited scope X-ray
procedures.

"Linear attenuation coefficient" or "ll" means the quotient of
dN/N divided by dl when dN/N is the fraction of uncharged
ionizing radiation that experience interactions in traversing
a distance dl in a specified material ..

"mA" means milliampere.
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"mAs" means milliampere second.

"Milliampere" as used in this chapter applies to X-ray tube
current.

"Milliampere second" as used in this chapter is the product of
the tube current and X-ray exposure time measured in seconds.

"Mobile X-ray equipment" (see "X-ray equipment").

~ "Monitoring" means the measurement of radiation and the use of the
measured results to evaluate potential exposures and doses.

tr5-..s.1.. "Patient" means an individual or animal subjected to ht!:aling
a!: ts t!:xantination, radiation for the purposes of diagnosis, or
treatment.

trU88. "PBL" means "positive beam limitation".

tr9-89. "Peak tube potential" means the maximum value of the potential
difference across the X-ray tube during an exposure.

-6-&90. "Phantom" means a volume of material behaving in a manner
similar to tissue with respect to the attt!:nttation absorption
and scattering of the ionizing radiation in question. Ph±s
rt!:qttirt!:s that both tht!: atonlic nt:tmbt!:!: (~) and tht!: density of
tht!: ntatt!:t: ial bt!: sintiltu to that of tiss ttt!:.

-6-9-91. "Phototimer" means a method for controlling radiation
exposures to image receptors by the amount of radiation which
reaches a radi~tion monitoring device. The radiation
moni toring device is part of an electronic circui t which
controls the duration of time the tube is activated (see
"automatic exposure control").

92. "Physician" means a medical doctor, doctor of osteooathv, doctor of
podiatry or chiropractor licensed by state or territory of the
United States, the District of Columbia or the Commonwealth of
Puerto Rico.

70. "PID" has the samt!: nlt!:aning as "position indicating device".

"Portable X-ray equipment" (see "X-ray equipment").

"position indicating device" means a device on dental X-ray
equipment used to indicate the beam position and to establish
a definite source-surface (skin) distance. It mayor may not
incorporate or serve as a beam-limiting device.
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Upositive beam limitation" means the
semiautomatic adjustment of an X~ray beam to
selected image receptor, whereby exposures
without such adjustment.

automatic or
the size of the
cannot be made

"Primary dose moni toring system" means a system which will
moni tor the useful beam during irradiation and which will
terminate irradiation when a preselected number of dose
monitor units have been acqtlired delivered.

"Primary protective barrier" (see "protective barrier").

"Protective apron" means an apron made of radiation
attenuating materials used to reduce radiation exposure.

"Protective barrier" means a barrier of radiation absorbing
material or materials used to reduce radiation exposure. The
types of protective barriers are as follows:

a. "Primary prot~ctive barrier" means the material, excluding
filters, placed in the useful beam; and

b. "Secondary protective barrier" means the material which
attenuates stray radiation.

"Protective glove" means a glove made of radiation absorbing
materials used to reduce radiation exposure.

"Qualified expert" means an individual having the knowledge,
training, and experience to measure ionizing radiation, to
evaluate safety techniques, and to advise regarding radiation
protection needs, for example, individuals certified in the
appropriate field by the American board of radiology, or the
American board of health physics, or the American board of
medical physics, or those having equivalent qualifications.
With reference to the calibration of radiation therapy
equipment, "qualified expert" means an individual having, in
addition to the above qualifications, training and experience
in the clinical applications of radiation physics to radiation
therapy, for example, individuals certified in therapeutic
radiological physics or X-ray and radium physics by the
American board of radiology, or those having equivalent
qualifications.

102. URadiation" means X-rays and gamma ravs, which are capable of
producing ions. For purposes of this chapter, ionizing radiation
is an equivalent term.

"Radiation detector" means a device which in the presence of
radiation provides a signal or other indication suitable for
use in measuring one or more quantities of incident radiation.
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104. "Radiation exposure" means the quotient of dO by dro where "dO" is
the absolute value of the total charge of the ions of one sign
produced in air when all the electrons (negatrons and positrons)
liberated by photons in a volume element of air having mass "dro"
are completely stopped in air. The SI unit of radiation exposure
is the coulomb per kilogram (C/kg). (See section 33-10-01-14 units
of exposure, dose, and activity for the special unit equivalent
"roentgen" (R).)

105. "Radiation eXDosure rate" means the radiation exposure per unit of
time, such as R/min, mR/h, etc.

106. "Radiation machine" means any device capable of producing radiation
except. those devices with radioactive material as the only source
of radiation.

"Radiatlon therapy simulation system" means a radiographic..L. er
fluoroscopic. or computed tomography X-ray system intended for
localizing the volume to be exposed during radiation therapy
and confirming the position' and size of the therapeutic
irradiation field.

"Radiograph" means an image receptor on which the image is
created directly or indirectly by an X-ray pattern and results
in a permanent record.

"Radiographic imaging system" means any system whereby a
permanent or temporary image is recorded on an image receptor
by the action of ionizing radiation.

a.

b.

c.

uRadiological physicist" means an individual who:

Is certified by the American board of radiology in therapeutic
radiological physics, radiological physics, or x- and gamma
ray physics;

Has a bachelor's degree in, one of the physical sciences or
engineering and three years full-time experience working in
therapeutic or diagnostic radiological physics under the
direction of a physicist certified by the American board of
radiology. The work duties must include duties involving the
calibration and spot checks of a medical accelerator or a
sealed source teletherapy unit; or

Has a master's or a doctor's degree in physics, biophysics,
radiological physics, health physics, or engineering; has had
one year's full-time training in therapeutic or diagnostic
radiological physics; and has had one year's full-time work
experience in a radiotherapy facility where the individual's
duties involve calibration and spot checks of a medical
accelerator or a sealed source teletherapy unit.
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"Rating" means the operating limi ts as specified by the
component manufacturer.

"Recording" means producing a permanent form of an image
resulting from X-ray photons.

113. "Reqistrant" means any oerson. orouo or facility who is registered
with the department and is legally obligated to register with the
department pursuant to the North Dakota Century Code chapter 23-20
L

114. "Roentgen" (R) means the special unit of exposure. One roentqen
equals two hundred fifty-eight millionth of a coulomb per kilograph
of air.

"Scattered radiation" means radiation that, during passage
through matter, has been deviated in direction (see "direct
scattered radiation").

"Secondary dose monitoring system" means a system which will
terminate irradiation in the event of failure of the primary
dose monitoring system.

"Secondary protective barrier" (see "protective barrier").

"Shut ter" means a device attached to the tube housing assembly
which can intercept the entire cross-sectional area of the
useful beam and which has a lead equivalency not less than
that of the tube housing assembly.

119. "SI" means the abbreviation for the international system of units.

"SID" (see "source-image receptor distance").

"Source" means the focal spot of the ]( ray tube location
and/or material from which the radiation emanates.

"Source-image receptor distance" means the distance from the
source to the center of the input surface of the image
receptor.

"Spot check" means a procedure which is performed to assure
that a previous calibration continues to be valid.

"Spo t film" means a r adiograph whi ch is made during a
fluoroscopic examination to permanently record conditions
which exist during that fluoroscopic procedure.

"Spot-film device" means a device intended to transport or
position a radiographic image receptor between the X-ray
source and fluoroscopic image receptor. It includes a device
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intended to hold a cassette over the input end of an image
intensifier for the purpose of making a radiograph.

97. "33B" n,eans the d±stance between the source and the skin entrance
plane of the patient.

"Stationary X-ray equipment" (see "X-ray equipment") .

"Stray radiation" means the sum of leakage and scattered
radiation.

128. "Survey" means an evaluation of the radiological conditions which
may include tests, physical examinations and measurements of levels
of radiation.

"Technique factors" means the conditions of operation. They
are specified as follows:

a. For capacitor energy storage equipment, peak tube potential in
kilovolts and quantity of charge in milliampere second.

b. For field emission equipment rated for pulsed operation, peak
tube potential in kilovolts and number of X-ray pulses.

c. For CT X-ray systems designed for pulsed operation, peak tube
potential in kilovolts, scan time in seconds, and either tube
current in mA, X-ray pulse width in seconds, and the number of
X-ray pulses per scan, or the product of tube current, X-ray
pulse width, and the number of X-ray pulses in mAs.

d. For CT X-ray systems not designed for pulsed operation, peak
tube potential in kilovol ts, and either tube current in
milliampere and scan time in seconds, or the product of tube
current and exposure time in milliampere second and the scan
time when the scan time and exposure time are equivalent.

e. For all other equipment, peak tube potential in kilovolts and
ei ther tube current in milliampere and exposure time in
seconds, or the product of tube current and exposure time in
milliampere second.

"Termination of irradiation" means the stopping of irradiation
in a fashion which will not permit continuance of irradiation
without the resetting of operating conditions at the control
panel.

"Tomogram" means the depiction of the X-ray attenuation
properties of a section through the body.

"Traceable to a national standard" means that a quantity or a
measurement has been compared to a national standard directly

6-13



1-&5-134.

±-e-T136.

or indirectly through one or more intermediate steps and that
all comparisons have been documented.

"Tube" means an X-ray tube, unless otherwise specified.

"Tube housing assembly" means the tube housing with tube
installed. It includes high-voltage and/or filament
transformers and other appropriate elements when such are
contained within the tube housing.

"Tube rating chart" means the set of curves which specify the
rated limits of operation of the tube in terms of the
technique factors.

"Useful beam" means the radiation emanating from the tube
housing port or the radiation head and passing through the
aperture of the beam-limiting device when the exposure
controls are in a mode to cause the system to produce
radiation.

"variable-aperture beam-limiting device" means a beam-limiting
device which has capacity for stepless adjustment of the X-ray
field size at a given source-image receptor distance.

"visible area" means that portion of the input surface of the
image receptor over' which incident X-ray photons are producing
a visible image.

"Wedge filter" means an added filter effecting continuous
progressive attenuation on all or £ part of the useful beam.

I·

140. "Whole·body" means for purposes of external eXDosure, head, trunk
inc1uding. mal e gonads, arms above the elbow or 1egs below the knee.

"X-ray exposure control" means a device, switch, button, or
other similar means by which the operator ini tiates or
terminates, or both, the radiation exposure. It may include
equipment such as timers, phototimers, automatic brightness
stabilizers, and similar devices.

"X-ray equipment"
component thereof.

means an X-ray system, subsystem, or
Types of X-ray equipment are as follows:

a. "Mobile X-ray equipment" means X-ray equipment mounted on a
permanent base with wheels or casters for moving while
completely assembled.

b. "Portable X-ray equipment" means X-ray equipment designed to
be hand-carried.·
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c. "Stationary X-ray equipment" means X-ray equipment which is
installed in a fixed location.

£L.. "Hand held dental X-ray equipment" means any dental X-ray
equipment which is designed to be physically held durinq X-ray

. exposure.

~143. "X-ray field" means that area of the intersection of the
useful beam and anyone of the set of planes parallel to and
including the plane of the image receptor, whose perimeter is
the locus of points at which the radiation exposure rate is
one-fourth of the maximum in the intersection.

1:-H-144. "X-ray high-voltage generator" means a device which transforms
electrical energy from the potential supplied by the X-ray
control to the tube operating potential. The device may also
include means for transforming alternating current to direct
current, filament transformers for the X-ray tube, high
voltage switches, electrical protective devices, and other
appropriate elements.

±-f5145. "X-ray system" means an assemblage of components for the
controlled production of X-rays. It includes minimally an X
ray high-voltage generator, an X-ray control, a tube housing
assembly, a beam-limiting device, and the necessary supporting
structures. Additional components which function with the
system are considered integral parts of the system.

H-6146. "X-ray tube" means any electron tube which is designed for the
conversion of electrical energy into X-ray energy.

History: Amended effective June 1, 1986; June 1, 1992; July 1, 1995; May 1,
1998; March 1, 2003.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-06-03. General requirements.

1. Administrative Controls.

a. Registrant. The registrant shall be responsible for directing
the operation of the X-ray systems which have been registered
with the department. The registrant or the registrant I s agent
shall assure that the requirements are met in the operation of
the X-ray system.

(1) An X-ray system which does not meet the requirements of
this article shall not be operated for diagnostic or
therapeutic purposes.
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(2) All individuals, except those listed in part 1 of
Appendix G, prior to operating the X-ray systems, shall
be adequately instructed in the safe operating procedures
and be competent in the safe use of the equipment
commensurate with the size, scope, and nature of the
service as outlined in Appendix F. In addition, all
individuals shall meet the specific requirements as
outlined in subparagraphs a or b of this paragraph. The
Department may use intervi~w, observation, or testing to
determine compliance. Records must be maintained by the
registrant to demonstrate compliance wi th this paragraph.

(a) General diagnostic operators are not limited in
scope of practice. Obtaining general diagnostic
operator status will consist of one of the
following:

[1] Obtain board eligibility or board
certification with the American registry of
radiologic technologists (ARRT);

[2] Obtain board eligibility or board
certification with the American chiropractic
registry of radiologic technologists (ACRRT)
and only perform X-ray examinations for
chiropractic services;

[3] Receive department approval, through
individual consideration, by demonstration of
an acceptable level of education and clinical
training; or

[4 ] Demonstrate current enrollment
educational program accredited by a
acceptable to the Department, and
documentation of competency in all
radiographic procedures and specialty

in an
process
provide
routine
views.

(b) Limited diagnostic x-raY machine operators are
limited in scope of practice to only those
procedures listed in Appendix I, except as allowed
in subparagraph (c). Limi ted diagnostic x-ray
machine operators must meet the prerequisite
qualifications, receive training, and demonstrate
competence as follows:

[1] Limited diagnostic x-ray machine operators
shall have successfully completed the course
of training required by one of the Allied
Health Professions listed in part 2 of
Appendix G;
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[2] Complete at leas t eighty hours of didactic
instruction at a single training program
providing didactic instruction in accordance
with part 1 of Appendix H;

[3] Complete the three-hour self-study course
designed by the State Health Department; and

[4] Complete the clinical experience requirements
in part 2 of Appendix H.

(c) Limited diagnostic x-ray machine operators may only
conduct diagnostic X-ray examinations outside the
scope of practice of Appendix I in accordance with
the following:

[1] When it is determined to be an emergency and
ordered by individuals listed in part 3 of
Appendix G. The individual reques ting the
procedures must comply with subitems a, band
c.

[a] The requesting individual must provide a
written order specifying what types of
diagnostic X-ray examinations outside the
scope of procedures listed in Appendix I
are requested. The order shall contain
an explanation of the emergency nature or
medical reason for the order.

[b) The requesting individual must provide
direct supervision during the time the
X-ray image is obtained.

[c] The facility must keep records of all
emergency x-ray procedures ordered under
this subparagraph.

[2] When a practice requires a specific view or
examination outside the scope of practice
listed in Appendix I to be conducted on a
routine basis, and the facility has only
limi ted diagnostic x-ray machine operators,
application may be made to the Department
requesting approval for a limited diagnostic
x-ray machine operator to perform the
procedure. This allowance shall be limited to
the facility, the specific individual, and the
procedure requested. After an allowance has
been granted, re-application and
reauthorization are not necessary for the same
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procedure. The application for allowance
should include the following:

[a] Documentation which demonstrates the need
for the specific view;

[b] Documentation on forms supplied by the
Department indicating that each
individual for which the request is made
has demonstrated competence in the
procedure; and

[c] Proof of additional didactic instruction
or completion of examination as deemed
necessary by the Department for each
individual.

111 When it is not a computed tomography exam.

~.

(d) Limi ted diagnos tic ~x=---"r:..::a::::"'YL..-_....:;m""a:::.:c"",h""l=-'n=e
implementation period.

operator

[1] Individuals who begin taking X-rays after one
year from the effective date of this
regulation March 1, 2003 will have to meet all
of the requirements of this paragraph before
operating the X-ray system.

[2] Individuals ~ho have conrpleted the training
and experience reqttirements in effect prior to
the effective date of this reg1:11ation and have
been actively working as an X ray operator for
six n,onths, but less than t1710 years, prior to
the effective date of this regulation,

[a] Are exempt from the requirements of items
1 and 4; of subparagraph b, and

[b) tofus t conlplete the eighty three h01:1rs of
didactic training in itenls 2 and 3 of
subparagraph b within three years from
the effecti ve date of this reg ulation.
Individuals ~ho ha~e previously conrpleted
eighty or ntore hours of acceptable
training will not need to retake the
eighty hour training, but, ~ithin the
three years,' nlust still take the three
hour self study C01:1rse designed by the
State Health Depar tnlent.
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[3] Individnals who have completed the t:r:aining
and expe:r: ience :r: equirentents in effect prio:r: to
the effective date of this re9ulation and have
been actively ~orkin9 as an X :r:ay ope:r:ato:r: for
more than t~o years prior to the effective
date of this re9ulation, are exempt f:r:ont the
requirements of items 1 and 4 of subpa:r:a9raph
band.

[a] f.fust co!nplete the reqnirentents of subitent
b of item 2, or

[b] Demonstrate that they have completed at
least 88 hon:r:s of inst:r:nction related to
X :r:ay ope:r:ations at various training
pro9rantS and complete the three hour self
stud::? cou:r:se desi9ned by the State Health
Departntent and demonstrate competence in
accordance with appendix ICwi thin six
months of the effective date of this
re9tllation.

[4] Individnals ~ho have not been taking X rays
within the six months p:r:ior to the effective
date of this :r: ule and begin to take X :r:ays
within one yea:r: after the effective date of
this rule ~ill have to meet the prerequisite
qualifications of Appendix S, Part 2 and 1i~ill

have until one yea:r: afte:t they begin taking X
ray s to contplete the training :r: equirenterits of
this pa:tagraph. During this one year pe:r:iod,
the individuals should contply with the
facilities X :tay operator training
requirements in place prior to the effective
date of this rnle.

ill General diagnostic and limited diagnostic X-ray operators
shall maintain continuing education units as outlined in
appendix K.

A chart shall be provided in
diagnostic X-ray system's control
for all examinations performed
following information:

the vicinity of the
panel, which specifies
with that system the

(a) Patient I s body part and anatomical size or body
thickness, or age (for pediatrics) , versus
technique factors to be utilized.
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(b) Type and size of the film or film-screen
combination to be used.

(c) Type and focal distance of the grid to be used, if
any.

(d) Source-image receptor distance to be used (except
for dental intraoral radiography) .

(e) Type and location of placement of gonad shielding
to be used.

(f) For mammography, indication of kVp/target/filter
combination.

(4.5.l The registrant of a facility shall create and make
available to X-ray operators written safety procedures,
including patient holding restrictions' and any
restrictions of the operating technique required for the
safe operation of the particular X-ray system. The
operator shall be able to demonstrate familiarity with
these procedures.

(5,Q,) Except for human patients who cannot be moved out of the
room, only the staff and ancillary personnel or other
persons required for the medical procedure or training
shall be in the room during the radiographic exposure.
Other than the patient being examined:

(a) All individuals shall be positioned such that no
part of the body will be struck by the useful beam
unless protected by not less than five-tenths
millimeter lead equivalent material.

(b) The X-ray operator, other staff, ancillary
personnel , and other persons required for the X
ray procedure shall be protected from the direct
scatter radiation by protective aprons or whole
body protective barriers of not less than twenty
five one-hundredths millimeter lead equivalent
material.

(c) Human patients who cannot be removed from the room
shall be protected from the direct scatter
radiation by whole body protective barriers of not
less than twenty-five one-hundredths millimeter
lead equivalent material or shall be so positioned
that the nearest portion of the body is at least
two meters from both the tube head and the nearest
edge of the image receptor.
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(~l) Gonad shielding of not less than five-tenths millimeter
lead equivalent material must be used for human patients
who have not passed the reproductive age during
radiographic procedures in which the gonads are in the
useful beam, except for cases in which this would
interfere with the diagnostic procedure.

(T~) Individuals may not be exposed to the useful beam except
for healing arts purposes and when such exposure has been
authorized by a licensed practitioner of the healing
arts. This provision specifically prohibits deliberate
exposure for the following purposes:

(a) Exposure of an individual for training,
demonstration, or other non-healing-arts purposes.

(b) Exposure of
healing .arts
paragraph 11.

an individual for
screening except

the purpose of
as authorized by

(~~) When a patient or film must be provided with auxiliary
support during a radiation exposure:

(a) Mechanical holding devices shall be used when the
technique permits. The safety rules, required by
this section shall list individual projections
where holding devices cannot be utilized.

(b) Written safety procedures, as required by paragraph
4, shall indicate the requirements for selecting a
holder and the procedure the holder shall follow.

(c) The human holder shall be instructed in personal
radiation safety and protected as required by
paragraph 5.

(d) No individual shall be used routinely to hold film
or patients.

(e) In those cases where the patient must hold the
film, except during intraoral examinations, any
portion of the body other than the area of clinical
interest struck by the useful beam shall be
protected by not less than five tenths millimeter
lead equivalent material.

(f) A record shall be made of the examination and shall
include the name of the human holder, date of the
examination, number of exposures, and technique
factors utilized for the exposure.
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(g) Each facility shall have leaded aprons and gloves
available in sufficient numbers to provide
protection to all personnel who are involved with
X-ray operations and who are otherwise not
shielded.

(-9-10) Procedures and auxiliary equipment designed to
minimize patient and personnel exposure
commensurate with the needed diagnostic information
shall be utilized. This is interpreted to include
but not limited to:

(a) The speed of film and screen combinations shall be
the fastest speed consistent with the diagnostic
objective of the examinations. Film cassettes
without intensifying screens shall not be used for
any routine diagnostic radiological imaging, with
the exception of veterinary radiography,
therapeutic portal imaging and standard film
packets for intraoral use in dental radiography.

(b) The radiation exposure to the patient shall be the
minimum exposure required to produce images of good
diagnostic quality.

(c) Proper film handling and processing procedures.

Each installation using a radiographic X-ray system
and using analog image receptors (e.g.,
radiographic film) shall have available suitable
equipment for handling and processing radiographic
film in accordance with appendix D.

(d) Portable or mobile equipment shall be used only for
examinations where it is impractical to transfer
the patients to a stationary X-ray installation.

(e) X-ray systems subject to section 33-10-06-06 shall
not be utilized in procedures where the source to
patient distance is less than thirty centimeters,
except for veterinary systems.

(f) If grids are used between the patient and the image
receptor to decrease scatter to the film and
improve contrast, the grid shall:

[1] Be positioned properly, for example, tube side
facing the right direction and grid centered
to the central raYi and
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[2] If the grid is of the focused type, be of the
proper focal distance for the source image
distances being used.

(Tfr11) All individuals who are associated with the
operation of an X-ray system are subj ect to the
requirements of section 33 10 04.1 06 "occupational
dose limits" 33-10-04.2-01 (10 CFR 20.1201,
20.1207, 20.1208). In addition:

(a) When protective clothing or devices are worn on
portions of the body and a monitoring device is
required, at least one such monitoring device shall
be utilized as follows:

[1] When an apron is worn, the monitoring device
shall be worn at the collar outside of the
apron.

[2] The dose to the whole body based on the
maximum dose attributed to the most critical
organ shall be recorded in the reports
required by subsection 7 of section 33 10
04.1 15 section 33-10-04.2-01 (10 CFR
20.2206). If more than one device is used and
a record is made of the data, each dose shall
be identified with the area where the device
was worn on the body.

(b) Exposure of a personnel monitoring device to
deceptively indicate a dose delivered to an
individual is prohibited.

Healing arts screening. Any person proposing to
conduct a healing arts screening program shall not
initiate such a program without prior approval of
the department. When requesting such approval,
.that person shall submit the information outlined
in appendix E. If any information submitted to the
department becomes invalid or outdated, the
department shall be immediately notified.

b. Information and maintenance record and associated information.
The registrant shall maintain the following information for
each X-ray system for inspection by the department:

(1) Maximum rating of technique factors.

(2) Model and serial numbers of all major components and
user's manuals for those components.
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(3) Aluminum equivalent filtration of the useful beam,
including any routine variation.

(4) Tube rating charts and cooling curves.

(5) Records of surveys, calibrations, maintenance, and
modifications performed on the X-ray system with the
names of persons who performed such services.

(6) A scale drawing of the room in which a stationary X-ray
system is located with such drawing indicating the use of
areas adjacent to the room and an estimation of the
extent of occupancy by an individual in such areas. In
addition, the drawing shall include:

(a) The results of a survey for radiation levels
present at the operator's position and at pertinent
points outside the room at specified test
conditions; or

(b) The type and thickness of materials, or lead
equivalency, of each protective barrier.

(7) A copy of all correspondence with this department
regarding that X-ray system.

c. X-ray log.

(1) Except for veterinary facilities, each facility shall
maintain a X-ray log containing the patient's name, the
type of examinations, ~ the dates those examinations
were performed, and the name of the X-ray operator. When
the patient or film must be provided wi th human auxiliary
support, the name of the human holder shall be recorded.

(2) Veterinary facilities shall maintain an X-ray utilization
log indicating the type of examinations, the date of the
examinations and if the patient or film was provided with
human auxiliary support, the name of the human holder.

2. Plan review.

a. Prior to construction, the floor plans, shielding
specifications, and equipment arrangement of all new
installations I or modifications of existing installations I

utilizing ionizing radiation machines shall be submitted to
the department for review and approval. The required
information is denoted in appendices A, B, and C.
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b. The department may require the applicant to utilize the
services of a qualified expert to determine the shielding
requirements prior to the plan review and approval.

c. The approval of such plans shall not preclude the requirement
of additional modifications should a subsequent analysis of
operating conditions indicate the possibility of an individual
receiving a dose in excess of the iimits prescribed in
section 33 10 04.1 06 and section 33 10 84.1 87 33-10-04.2-01
(10 CFR 20.1201, 20.1207, 20.1208 and 20.1301).

History: Amended effective June 1,1986; June 1,1992; March 1, 1994,
July 1, 1995; May 1, 1998; March 1, 2003.
General Authority: NDCC 23-20.1-04 .
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-06-04. General requirements for all diagnostic X-ray systems.
In addi tion to other requirements of this chapter, all diagnos tic X-ray
systems shall meet the following requirements:

1. Warning label. The control panel containing the main power switch
shall bear the warning statement, legible and accessible to view:
"WARNING: This X-ray unit may be dangerous to patient and operator
unless safe exposure factors and operating instructions are
observed. "

2. Battery charge indicator. On battery-powered X-ray generators,
visual means shall be provided on the control panel to indicate
whether the battery is in a state of charge adequate for proper
operation.

3 . Leakage radiation from the diagnostic source assembly. The leakage
radiation from the diagnostic source assembly measured at a
distance of one meter in any direction from the source shall not
exceed one hundred milliroentgens in one hour when the X-ray tube
is operated at its leakage technique factors. Compliance shall be
determined by measur~ments averaged over an area of one hundred
square centimeters with no linear dimension greater than twenty
centimeters.

4. Radiation from components other than diagnostic source assembly.
The radiation emitted by a component other than the diagnostic
source assembly shall not exceed two milliroentgens in one hour at
five centimeters from any accessible surface of the component when
it is operated in an assembled X-ray system under any conditions
for which it was designed. Compliance shall be determined by
measurements averaged over an area of one hundred square
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centimeters with no
centimeters.

5. Beam quality.

a. Half-value layer.

linear dimension greater than twenty

(1) The half-value layer (HVL) of the useful beam for a given
X-ray tube potential shall not be less than the values
shown in table I. If it is necessary to determine such
half-value layer at an X-ray tube potential which is hot
listed in table I, linear interpolation or extrapolation
may be made.

TABLE I

Design Operating Measured Potential Half-Value Layer In Millimeters
Range (Kilovolts Peak) Aluminum

(Kilovolts Peak)
Dental Intraoral All Deiter Diagnostic X-ray
Manufactur~d Diagnostic X-Ray Systems

Before Aug. 1, Systems Manufactured on
1974 and On or Manufactured Prior or After June 10,
After Dec. 1, to June 10, 2006 2006

1980

Below 51 30 N/A 0.3 0.3

40 N/A 0.4 0.4

50 1.5 0.5 Q.2
............................................. .................................................. ............................................. ................................................. ................................................

51 to 70 51 1.5 1.2 1.3

60 1.5 1.3 1.5

70 1.5 1.5 .u................................................ ................................................ .............................................. .................................................. ...............................................

Above 70 71 2.1 2.1 £2

80 2.3 2.3 2.9

90 2.5 2.5 2.:.l

100 2.7 2.7 3.6

110 3.0 3.0 3.9

120 3.2 3.2 4.3

130 3.5 3.5 4.7

140 3.8 3.8 5.0

150 4.1 4.1 5.4

(2) For capacitor energy storage equipment, compliance with
the requirements of this subsection shall be determined
with the system fully charged and a setting of ten mAs
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for each exposure maximum quantity of charge per
exposure.

(3) The required minimal aluminum equivalent filtration shall
include the filtration contributed by all materials which
are permanently present between the source and the
pa'tient.

(4) For mammography systems with molybdenum filter and
molybdenum target, measured half-value layer (HVL) with
compression device in the X-ray beam shall be greater
than or equal to the kilovolts peak (kVp) divided by one
hundred, millimeters aluminum and less than or equal to
the kilovolts peak (kVp) divided by one hundred plus one
tenth millimeter aluminum.

HVL ~ (kVp/100) mmAl and ~ (kVp/100) + 0.1 mmAl

b. Filtration controls. For X-ray systems which have variable
kilovolts peak and variable filtration for the useful beam, a
device shall link the kilovolts peak selector with the filters
and shall prevent an exposure unless the minimum amount of
filtration required by paragraph 1 of subdivision a is in the
useful beam for the given kilovolts peak which has been
selected.

6. Multiple tubes. Where two or more radiographic tubes are
controlled by one exposure switch, the tube or tubes. which have
been selected shall be clearly indicated prior to initiation of the

. exposure. This indication shall be both on the X-ray control panel
and at or near the tube housing assembly which has been selected.

7. Mechanical support of tube head. The tube housing assembly
supports shall be adjusted such that the tube housing assembly will
remain stable during an exposure unless tube housing movement is a
designed function of the X-ray system.

8. Technique indicators.

a. The technique factors to be used during an exposure shall be
indicated before the exposure begins, except when automatic
:r:adiation exposure controls are used, in which case the
technique factors which are set prior to the ,exposure shall be
indicated.

b. The requirements of subdivision a may be met by permanent
markings on equipment having fixed technique factors.
Indication of technique factors shall be visible from the
operator's position except in the case of spot films made by
the fluoroscopist.
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9. Maintaining compliance. Diagnostic X-ray· systems and their
associated components used on humans and certified pursuant to the
federal X-ray equipment performance standard (21 CFR part 1020)
shall be maintained in compliance with applicable requirements of
that standard.

10. Locks. All position locking, holding, and centering devices on X
ray system components and systems shall function as intended.

11. Structural shielding requirements (see appendix C) .

History: Amended effective June 1, 1986; June 1, 1992; March 1, 1994;
July 1, 1995; May 1, 1998; March 1, 2003.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-06-05. Fluoroscopic X-ray systems. All fluoroscopic X-ray
systems shall be image-intensified and meet the following requirements:

1. Limitation of useful beam.

a. primary barrier.

(1) The fluoroscopic imaging assembly shall be provided wi th
a primary protective barrier which intercepts the entire
cross-section of the useful beam at any source-image
receptor distance (SID).

(2) The X-ray tube used for fluoroscopy shall not produce X
rays unless the barrier is in position to intercept the
entire useful beam.

b. X-ray field.

(1) For certified fluoroscopic systems with or without a spot
film device neither the length nor the width of the X-ray
field in the plane of the image receptor shall exceed
that of the visible area of the image receptor by more
than three percent of the source-image receptor distance.
The sum of the excess length and the excess width shall
be no greater than four percent of the source-image
receptor distance.

(2) For uncertified fluoroscopic systems with a spot-film
device, the X-ray beam with the shutters fully opened
(during fluoroscopy or spot filming) shall be no larger
than the largest spot-film size for which the device is
designed. Measurements shall be made at the maximum
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source image distance available but at no less than
twenty centimeters tabletop to the film plane distance.

(3) For uncertified fluoroscopic systems without a spot-film
device, the requirements of paragraph 1 apply.

(4) Other requirements for fluoroscopic beam limitation:

(a) Means shall be provided to permit further
limitation of the field. Beam-limiting devices
manufactured after May 22, 1979, and incorporated
in equipment with a variable source-image receptor
distance and/or a visible area of greater than
three hundred square centimeters shall be provided
with means for stepless adjustment of the X-ray
field.

(b) All equipment with a fixed source-image receptor
distance and a visible area of three hundred square
centimeters or less shall be provided with ~ither

stepless adjustment of the X-ray field or wi th
means to further limit the X-ray field size at the
plane of the image receptor to one hundred twenty
five square centimeters or less. Stepless
adjustment shall, at the greatest source-image
receptor distance, provide continuous field sizes
from the maximum obtainable to a field size of five
by five centimeters or less.

(c) For equipment manufactured after February 25, 1978,
when the angle between the image receptor and beam
axis is variable, means shall be provided to
indicate when the axis of the X-ray beam is
perpendicular to the plane of the image receptor.

(d) Compliance shall be determined with the beam axis
indicated to be perpendicular to the plane of the
image receptor. For noncircular X-ray fields used
with circular image receptors, the error in
alignment shall be determined along the length and
width dimensions of the X-ray field which pass
through the center of the visible area of the image'
receptor.

(5) Spot- film devices shall meet the following additional
requirements:

(a) Means shall be provided between the source and the
patient fo~ adjustment of the X-ray field size in
the plane of the film to the size of that portion
of the film which has been selected on the spot
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film selector. Such adjustment shall be
automatically accomplished except when the X-ray
field size in the plane of the film is smaller than
that of the selected portion of the film. For spot
film devices manufactured after June 21, 1979, if
the X-ray field size is less than the size of the
selected portion of the film, the means for
adjustment of the field size shall be only at the
operator's option.

(b) Neither the length nor the width of the X-ray field
in the plane of the image receptor shall differ from
the corresponding dimensions of the selected portion
of the image receptor by more than three percent of
the source-image receptor distance when adjusted for
full coverage of the selected portion of the image
receptor. The sum, without regard to sign, of the
length and width differences shall not exceed four
percent of the source-image receptor distance.

(c) It shall be possible to adjust the X-ray field size
in the plane of the film to a size smaller than the
selected portion of the film. The minimum field
size at the greatest source-image receptor distance
shall be equal to, or less than, five centimeters
by five centimeters.

(d) The center of the X-ray field in the plane of the
film shall be aligned with the center of the
selected portion of the film to within two percent
of the source-image receptor distance.

(e) On spot-film devices manufactured after
February 25, 1978, if the angle between the plane
of the image receptor and beam axis is variable,
means shall be provided to indicate when the axis
of the X-ray beam is perpendicular to the plane of
the image receptor, and compliance shall be
determined with the beam axis indicated to be
perpendicular to the plane of the image receptor.

(6) If a means exists to override any of the automatic X-ray
field size adjustments required in subdivision b of
subsection 1 that means:

(a) Must be designed for use only in the event of
system failure.

(b) Must incorporate a signal visible
fluoroscopist 1 s posi tion which will
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whenever the automatic field size adjustment is
overridden.

(c) Must be clearly and durably labeled as follows:

FOR X-RAY FIELD
LIMITATION SYSTEM FAILURE

2. Activation of the fluoroscopic tube. X-ray production in the
fluoroscopic mode shall be controlled by a device which requires
continuous pressure by the fluoroscopist for the entire time of any
exposure. When recording serial fluoroscopic images, the
fluoroscopist shall be able to terminate the X-ray exposure or
exposures at any time, but means may be provided to permi t
completion of any single exposure of the series in process.

3. Radiation exposure rate limits.

a. Entrance exposure rate allowable limits.

(1) Fluoroscopic equipment which is provided with automatic
exposure rate control:

(a) The radiation exposure measured at the point where
the center of the useful beam enters the patient
shall not exceed two and fifty-eight hundredths
millicoulomb per kilogram [10 roentgens] per
minute, except during recording of fluoroscopic
images or when provided with optional high level
control.

(b) When provided with optional high level control, the
equipment shall not be operable at any combination
of tube potential and current which will result in
~ radiation exposure rate in excess of one and
twenty-nine hundredths millicoulomb per kilogram [5
roentgens] per minute at the point where the center
of the useful beam enters the patient unless the
high level control is activated.

[1] When the high-level control is activated, the
equipment shall not be operable at any
combination of tube potential and current that
will result in an exposure rate in excess of
five and sixteen hundredths millicoulomb per
kilogram [20 roentgen] per minute at the point
where the center of the useful beam enters the
patient.

6-31



(2) Special means of activation of high level
controls shall be required. The high level
control shall only be operable when continuous
manual activation is provided by the operator.

"

[3 ] A continuous signal audible
fluoroscopist shall indicate that
level control is being employed.

to the
the high

(2) Fluoroscopic equipment which is not provided with
automatic exposure rate control:

(a) The radiation exposure measured at the point where
the center of the useful beam enters the patient
shall not exceed one and twenty-nine hundredths
millicoulomb per kilogram [5 roentgens] per minute,
except during recording of fluoroscopic images or
when provided with an optional high level control
and the high level control is activated.

[1] When the high level control is activated, the
equipment shall not be operable at any
combination of tube potential and current that
will result in an exposure rate in excess of
five and sixteen hundredths millicoulomb per
kilogram [20 roentgens] per minute at the
point where the center of the useful beam
enters the patient.

[2] Special means of activation of high level
controls shall be required. The high level
control shall only be operable when continuous
manual activation is provided by the operator.

[3 ] A continuous signal audible
fluoroscopist shall indicate that
level control is being employed.

to the
the high

(3) Compliance with the requirements of subsection 3 of this
section shall be determined as follows:

(a) Movable grids
removed from
measurement.

and compression devices shall
the useful beam during

be
the

(b) If the source is below the table, the radiation
exposure rate shall be measured one centimeter
above the tabletop or cradle.

(c) If the source is above the table, the radiation
exposure rate shall be measured at thirty
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centimeters above the tabletop with the end of the
beam-limiting device or spacer positioned as
closely as possible to the point of measurement.

(d) In a C-arm type of· fluoroscope, both stationary and
mobile units shall meet the entrance exposure rate
limits specified in paragraphs 1, 2, and 3 of
subdivision a of subsection 3, shall be measured
thirty centimeters from the input surface of the
fluoroscopic imaging assembly with the source
positioned at any available source-image receptor
distance provided that the end of the spacer
assembly or beam-limiting device is not closer than
thirty centimeters from the input surface of the
fluoroscopic imaging assembly.

(e) In a lateral type of fluoroscope, the exposure rate
shall be measured at a point fifteen centimeters
from the centerline of the X-ray table and in the
direction of the X-ray source with the end of the
beam-limiting device or spacer positioned as
closely as possible to the point of measurement.
If the tabletop is movable, it shall be positioned
as closely as possible to the lateral X-ray source,
with the end of the beam-limiting device or spacer
no closer than fifteen centimeters to the
centerline of the X-ray table.

(4) Periodic measurement of entrance exposure rate shall be
performed by a qualified expert for both typical and
maximum values as follows:

(a) Such measurements shall be made annually or after
any maintenance of the system which might affect
the radiation exposure rate.

(b) Results of these measurements shall be posted where
any fluoroscopist may have ready access to such
results· while using the fluoroscope and in the
record required in paragraph 5 of subdivision b of
subsection 1 of section 33-10-06-03. Results of
the measurements shall include the roentgen per
minute, as well as the technique factors used to
determine such results. The name of the person
performing the measurements and the date the
measurements were performed shall be included in
the results.

(c) Conditions of periodic measurements of typical
entrance exposure rate are as follows:
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[1] The measurement shall be made under the
conditions that satisfy the requirements of
paragraph 3.

[2] The kVp, mA, and other selectable parameters
shall be the settings typical of clinical use
on a twenty-three centimeters thick abdominal
patient.

[3] The X-ray systems that incorporate automatic
exposure control shall have sufficient
material placed in the useful beam to produce
a milliamperage and kilovoltage, or both, to
satisfy the conditions of item 2.

[4] X-ray systems that do not incorporate an
automatic exposure control shall utilize a
milliamperage typical of clinical use of the
X-ray system. Materials should be placed in
the useful beam when conducting these periodic
measurements to protect the imaging system.

(d) Conditions of periodic measurements of maximum
entrance exposure rate are as follows:

[1] The measurement shall be made under the
condi tions that satis fy the requirements of
paragraph 3.

[2] The kVp, mA, and other selectable parameters
shall be the maximum selectable parameters of
clinical use of the X-ray system.

[3] The X-ray systems that incorporate automatic
exposure control shall have sufficient
material placed in the useful beam to produce
a kVp, mA, and other selectable parameters to
satisfy the conditions of item 2.

[4] X-ray systems that do not incorporate an
automatic exposure control shall utilize the
maximum kVp, mA, and other selectable
parameters of clinical use of the X-ray
system. Materials should be placed in the
useful beam when conducting these periodic
measurements to protect the imaging system.

4. Barrier transmitted radiation rate limits.

a. The radiation exposure rate due to transmission through the
primary protective barrier with the attenuation block in the
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5.

useful beam, combined with radiation from the image
intensifier, shall not exceed five hundred sixteen thousandths
microcoulomb per kilogram [2 milliroentgens] per hour at ten
centimeters from any accessible surface of the fluoroscopic
imaging assembly beyond the plane of the image receptor for
each roentgen (C/kg) per minute of entrance exposure rate.

b. Measuring compliance of barrier transmission.

(1) The radiation exposure rate due to transmission through
the primary protective barrier combined with radiation
from the image intensifier shall be determined by
measurements averaged over an area of one hundred square
centimeters with no linear dimension greater than twenty
centimeters.

(2) If the source is below the tabletop, the measurement
shall be made with the input surface of the fluoroscopic
imaging assembly positioned thirty centimeters above the
tabletop.

(3) If the source is above the tabletop and the source-image
receptor distance is variable, the measurement shall be
made with the end of the beam-limiting device or spacer
as close to the tabletop as it can be placed, provided
that it shall not be closer than thirty centimeters.

(4) Movable grids and compression devices shall be removed
from the useful beam during the measurement.

Indication of potential and current . During fluoroscopy and
cinefluorography, the kilovolt and the milliampere shall be
continuously indicated .

.2.... Indication of air kerma rate and cumulative air kerma. Machines
manufactured on or after June 10, 2006, shall provide displays of
values of air kerma rate and cumulative air kerma and shall be
viewable from the X-ray operator position.

SL.. When the X-raY tube is activated and the number of images
produced per unit time is greater than six images per second,
the air kerma rate in mGy/minute shall be continuously
displayed and updated at least once every second.

~ The cumulative air kerma in units of mGv shall be displayed
either within five seconds of termination of an exposure or
displayed continuously and updated at least once every five
seconds.

~ The display of the air kerma rate shall be clearly
distinguishable from the display of the cumulative air kerma.
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~ The air kerma rate and cumulative air kerma shall represent
the value of conditions of free-in-air irradiation at one of
the following reference locations specified according to the
type of fluoroscope.

ill.. For fluoroscopies with X-raY source below the X-raY
table, X-ray source above the table, or of lateral type,
the reference locations shall be the respective locations
specified in subparagraphs 33-10-05.3(3) (b), (c) and (e)
for measuring compliance with air kerma rate limits.

ill For C-arm fluoroscopies, the reference location shall be
fifteen cm from the isocenter toward the X-ray source
along the beam axis. Al ternatively, the reference
location shall be at a point specified by the
manufacturer to represent the location of the
intersection of the X-ray beam with the patient's skin.

~ Means shall be provided to reset to zero the display of
cumulative air kerma prior to the commencement of. a new
examination or procedure.

~ The displayed air kerma rate and cumulative air kerma shall
not deviate from the actual values by more than plus or minus
thirty-five percent over the range of six mGy/minute (0.6
R/min) and one hundred mGy (10 R) to the maximum indication of
air kerma rate and cumulative air kerma, respectively.
Compliance shall be determined with an irradiation time
greater than three seconds.

frI. Source-skin distance.
less than:

The source to skin distance shall not be

a. Thirty-eight centimeters on stationary fluoroscopes installed
after August 1, 1974.

b. Thirty-five and one-half centimeters on stationary
fluoroscopes which were in operation prior to August 1, 1974.

c. Thirty centimeters on all mobile fluoroscopes.

d. Twenty centimeters for all mobile fluoroscopes used for
specific surgical applications.

7~. Fluoroscopic timer.

a. Means shall be provided to preset the cumulative on-time of
the fluoroscopic tube. The maximum cumulative time of the
timing device shall not exceed five minutes without resetting.
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b. A signal audible to the fluoroscopist shall indicate the
completion of any preset cumulative on-time. Such signal
shall continue to sound while X-rays are produced until the
timing device is reset.

~. Control of scattered radiation.

a. Fluoroscopic table designs when combined with procedures
utilized shall be such that no unprotected part of any staff
or ancillary individual's body shall be exposed to
unattenuated scattered radiation which originates from under
the table. The attenuation required shall be not less than
twenty-five one-hundredths millimeter lead equivalent.

b. Equipment configuration when combined with procedures shall be
such that no portion of any staff or ancillary individual's
body, except the extremities, .shall be exposed to the
unattenuated scattered radiation emanating from above the
tabletop unless that individual:

(1) Is at least one hundred twenty centimeters from the
center of the useful beam; or

(2) The radiation has passed through not less than twenty
five one-hundredths millimeter lead equivalent material,
including, but not limited to, drapes, bucky-slot cover
sliding or folding panel, or self-supporting curtains, in
addition to any lead equivalency provided by the
protective apron referred to in paragraph S of
subdivision a of subsection 1 of section 33-10-06-03.

c. The department may grant exceptions to subdivision b of this
subsection in some special procedures where a sterile field
will not permit the use of the normal protective barriers.
Where the use of prefitted sterilized covers for the barriers
is practical, the department shall not permit such exception.

~10. Spot-film exposure reproducibility. Fluoroscopic systems equipped
with spot-film mode shall meet the exposure reproducibility
requirements of subsection S of section 33-10-06-06 when operating
in the spot-film mode.

1:-&11. Radiation therapy simulation system. Radiation therapy
simulation systems shall be exempt from all the requirements
of subsections 1, 3, 4, and T~ of section 33-10-06-0S·provided
that:

a. Such systems are designed and used in such a manner that no
individual other than the patient is in the X-ray room during
periods of time when the system is producing X-rays; and
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b. Such systems as do not meet the requirements of subsection ~~

of section 33-10-06-05 are provided with a means of indicating
the cumulative time that an individual patient has been
exposed to X-rays. Procedures shall require in such cases
that the timer be reset between examinations.

Structural shielding requirements (see appendix E) .

History: Amended effective June 1, 1986; June 1, 1992; March 1, 1994;
July 1, 1995; May 1, 1998; March 1, 2003.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-06-06. Radiographic systems other than fluoroscopic, dental
intraoral, bone densitometry, or computed tomography X-ray systems.

1. Beam limitation requirements for systems without positive beam .
limitation including portable X-ray systems. The useful beam shall
be limited to the area of clinical interest.

a. General purpose stationary and mobile X-ray systems including
veterinary systems (other than portable) installed after
January 1, 1998.

(1) There shall be provided a means for independent length
and width stepless adjustment to the size of the X-ray
field.

(2) Means shall be provided for visually defin~ng the
perimeter of the X-ray field. The total misalignment of
the edges of the visually defined field with the
respective edges of the X-ray field along either the
length or width of the visually defined field shall not
exceed two percent of the distance from the source to the
center of the visually defined field when the surface
upon which it appears is perpendicular to the axis of the
X-ray beam.

(3) The department may grant an exemption to paragraphs 1 and
2 on noncertified X-ray systems, provided the registrant
makes a written application for such exemption and
demonstrates in the application:

(a) That it is impractical to comply with paragraphs 1
and 2; and

(b) The purpose of paragraphs 1 and 2 will be met by
other means.
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b. Additional requirements for stationary general purpose X-ray
systems. In addition to the requirements of subdivision a,
all stationary X-ray systems both certified and noncertified
shall meet the following requirements:

(1) Means shall be provided to indicate when the axis of the
X-ray beam is perpendicular to the plane of the image
receptor, to align the center of the X-ray field with
respect to the center of the image receptor to within two
percent of the source-image receptor distance, and to
indicate the source-image receptor distance to wi thin two
percent.

(2) The beam-limiting device shall numerically indicate the
field size in the plane of the image receptor to which it
is adjusted.

(3) Indication of field size dimensions and source-image
receptor distances shall be specified in inches or
centimeters, and shall be such that aperture adjustments
result in X-ray field dimensions in the plane of the
image receptor which correspond to those indicated by the
beam-limi ting device to wi thin two percent of the source
image receptor distance when the beam axis is indicated
to be perpendicular to the plane of the image receptor.

c. X-ray systems designed for one image receptor size.
Radiographic equipment designed for only one image receptor
size at the fixed source-image receptor distance shall be
provided with means to limit the field at the plane of the
image receptor to dimensions no greater than those of the
image receptor, and to align the center of the X-ray field
with the center of the image receptor to within two percent of
the source-image receptor distance, or shall be provided with
means to both size and align the X-ray field such that the X
ray field at the plane of the image receptor does not extend
beyond any edge of the image receptor.

d. Systems designed for or provided with special attachments for
mammography. Radiographic systems designed only for
mammography shall be provided with means to limit the useful
beam such that the X-ray field at the plane of the image
receptor does not extend beyond any edge of the image receptor
at any designated source-image receptor distance except the
edge of the image receptor designed to be adjacent ·to the
chest wall where the X-ray field may not extend beyond this
edge by more than two percent of the source-image receptor
distance. This requirement can be met with a system which
performs as prescribed in paragraph 3 of subdivision e. When
the beam-limiting device and image receptor support device are
designed to be used to immobilize the breast during a
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mammographic procedure and the source-image receptor distance
may vary, the source-image receptor distance indication
specified in subparagraphs a and b of paragraph 3 of
subdivision e shall be the maximum source-image receptor
distance for which beam-limiting device or aperture is
designed. In addition, each image receptor support intended
for installation on a system designed only for mammography
shall have clear and permanent markings to indicate the
maximum image receptor size for which it is designed.

e. X-ray systems other than those described in subdivisions a, b,
c, and d and veterinary systems installed prior to January 1,
1998 and all portable veterinary X-ray systems.

(1) Means shall be provided to limit the X-ray field in the
plane of the image receptor so that such field does not
exceed each dimension of the image receptor by more than
two percent of the source-image receptor distance when
the axis of the X-ray beam is perpendicular to the plane
of the image receptor.

(2) Means shall be provided to align the center of the X-ray
field with the center of the image receptor to within two
percent of the source-image receptor distance, or means
shall be provided to both size and align the X-ray field
such that the X-ray field at the plane of the image
receptor does not extend beyond any edge of the image
receptor. Compliance shall be determined with the axis
of the X-ray beam perpendicular to the plane of the image
receptor.

(3) Paragraphs 1 and 2 may be met with a system that meets
the requirements for a general purpose X-ray system as
specified in subsection 1, or, when alignment means are
also provided, may be met with either:

(a) An assortment of removable; fixed-aperture, beam
limiting devices sufficient to meet the requirement
for each combination of image receptor size and
source-image receptor distance for which the unit
is designed with each such device having clear and
permanent markings to indicate the image receptor
size and source-image receptor distance for which
it is designed; or

(b) A beam-limiting device having multiple fixed
apertures sufficient to meet the requirement for
each combination of image receptor size and source
image receptor distance for which the unit is
designed. Permanent, clearly legible markings
shall indicate the image receptor size and source-
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image receptor distance for which each aperture is
designed and shall indicate which aperture is in
position for use.

2. Beam limitation requirements applicable to certified systems only.
Diagnostic X-ray systems incorporating one or more certified
components shall be required to comply with the following
additional requirements which relate to those certified components.

a. Beam limitation for stationary and mobile general purpose x
ray systems.

(1) There shall be provided a means of independent length and
width stepless adjustment of the size of the X-ray field.
The minimum field size at a source-image receptor
distance of one hundred centimeters shall be equal to or
less than five centimeters by five centimeters.

(2) When a light localizer is used to define the X-ray field,
it shall provide an average illumination of not less than
one hundred sixty lux or fifteen foot-candles at one
hundred centimeters or at the .maximum source-image
receptor distance, whichever is less. The average
illumination shall be based upon measurements made in the
approximate center of each quadrant of the light field.

(3) The edge of the light field at one hundred centimeters or
at the maximum source-image receptor distance, whichever
is less, shall have a contrast ratio, corrected for
ambient lighting, of not less than four in the case of
beam-limi ting devices designed for use on stationary
equipment, and a contrast ratio of not less than three in
the case of beam-limiting devices designed for use on
mobile equipment .. The contrast ratio is defined as 1 1 /1 2
where 11 is the illumination three millimeters from the
edge of the light field toward the center of field; and
1 2 is the illumination three millimeters from the edge of
the light field away from the center of the field.
Compliance shall be determined with a measuring
instrument aperture of one millimeter in diameter.

b. Beam limitation for portable X-ray systems. Beam limitation
for portable X-ray systems shall meet the beam limitation
requirements of subdivision a of subsection 1 and subdivision
a of this subsection.

c. Beam limitation and alignment on stationary general purpose X
ray systems equipped with positive beam limitation (PBL). The
useful beam shall be limited to the area of clinical interest.
This shall be deemed to have been met if a positive beam-
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limiting device meeting manufacturer's specifications and the
requirements of this subdivision have been properly used.

(1) positive beam limitation (PBL) , when provided, shall
function as described in paragraph 2 whenever all of the
following conditions are met:

(a) The image receptor is inserted into a permanently
mounted cassette holder.

(b) The image receptor length and width are each less
than fifty centimeters.

(c) The X-ray beam axis is within plus or minus three
degrees of vertical and the source-image receptor
distance is ninety centimeters to one hundred
thirty centimeters inclusive, or the X-ray beam
axis is wi thin pIus or minus three degrees of
horizontal and the source-image receptor distance
is ninety centimeters to two hundred five
centimeters inclusive.

(d) The X-ray beam axis is perpendicular to the plane
of the image receptor to within plus or minus three
degrees.

(e) Neither tomographic nor stereoscopic radiography is
being performed.

(f) The positive beam limitation system has not been
intentionally overridden. The override provision
is subject to paragraph 3.

(2) positive beam limitation (PBL) , when provided, shall
prevent the production of X-rays when:

(a) Either the length or width of the X-ray field in
the plane of the image receptor differs, except as
permitted by paragraph 5, from the corresponding
image receptor dimensions by more than three
percent of the source-image receptor distance.

(b) The sum of the length and width differences as
stated in subparagraph a, without regard to sign,
exceeds four percent of the source-image receptor
distance.

(c) The beam-limiting device is at a source-image
receptor distance for which positive beam
limitation (PBL) is not designed for sizing.
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(3) If a means of overriding the positive beam limitation
(PBL) system exists, that method:

(a) If located in a position that the operator would
consider it part of the operational controls or if
it is referenced in the operator's manual or in
other materials intended for the operator.

[1] Must require that a key be utilized to defeat
the positive beam limitation;

[2] .Must require that the key remain in place
during the entire time the positive beam
limitation system is overridden; and

[3] ·M\.lst require that the key or key switch be
clearly and durably labeled as follows:

FOR X-RAY FIELD LIMITATION
SYSTEM FAILURE

(b) Must include a label visible to the operator that
override of the positive beam limitation system is
engaged.

(4) Compliance with paragraph 2 must be determined when the
requirements of paragraph 1 are met. Compliance must be
determined no sooner than five seconds after insertion of
the image receptor.

(5) The positive beam limitation system must be capable of
operation, at the discretion of the operator, such that
the size of the field may be made smaller than the size
of the image receptor through stepless adjustment of the
field size. The minimum field size at the source-image
receptor distance of one hundred centimeters must be
equal to or less than five centimeters by five
centimeters.

(6) The positive beam limitation system must be designed such
that if a change in image receptor does not cause an
automatic return to positive beam limitation function as
described in paragraph 2, then any change of image
receptor size or source-image receptor distance must
cause the automatic return.

3. Radiation exposure control.

a. Exposure initiation. Means shall be provided to initiate the
radiation exposure by a deliberate action on the part of the
operator, such as the depression of a swi tch. Radiation
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exposure shall not be initiated without such an action. In
addi.tion, it shall not be possible to ini tiate an exposure
when the timer is set to a "zero" or "off" position if either
position is provided.

b. Exposure indication. Means shall be
indication observable at or from the
position whenever X-rays are produced.
audible to the operator shall indicate
terminated.

provided for visual
operator's protected
In·addition, a signal
that the exposure has

c. Exposure termination. Means shall be provided to terminate
the exposure at a preset time interval, preset product of
current and time, a preset number of pulses, or a preset
radiation exposure to the image receptor. Except for dental
panoramic systems, termination of an exposure shall cause
automatic resetting of the timer to its initial setting or to
"zero". It shall not be possible to make an exposure when the
timer is set to a zero or off position if either position is
provided.

(1) Manual exposure control. An X-ray control which shall be
the equivalent of a dead-man swi tch shall be incorporated
into each X-ray system such that an exposure can be
terminated by the operator at any time except for:

(a) Exposure of one-half second or less; or

(b) During serial radiography when
provided to permit completion
exposure of the series in process.

means shall be
of any single

(2) Automatic exposure controls. When an automatic exposure
control is provided:

(a) Indication shall be made on the control panel when
this mode of operation i~ selected;

(b) It" the X-ray t4be potential is equal to or greater
than fifty kVp, the minimum exposure time for field
emission equipment rated for pulsed operation shall
be equal to or less than a time interval equivalent
to two pulses;

(c) The minimum exposure time for all equipment other
than that specified in subparagraph b shall be
equal to or less than one-sixtieth second or a time
interval required to deliver five mAs, whichever is
greater;
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(d) Either the product of peak X-ray tube potential,
current, and exposure time shall be limited to not
more than sixty kWs per exposure, or the product of
X-ray tube current and exposure time shall be
limited to not more than six hundred mAs per
exposure except that, when the X-ray tube potential
is less than fifty kVp, the product of X-ray tube
current and exposure time shall be limited to not
more than two thousand mAs per exposure; and

(e) A visible signal shall indicate when an exposure
has been terminated at the limits required by
subparagraph d, and manual resetting shall be
required before further automatically timed
exposures can be made.

d. Exposure duration (timer) linearity. For systems having
independent selection of exposure time settings, the average
ratios (Xl) of exposure to the indicated timer setting, in
units of coulombs per kilogram per second [milliroentgen per
second], obtained at any two clinically used timer settings
shall not differ by more tpan ten hundredths times their sum.
This is written as:

where Xl and X2 are the average C kg-ls- l (mRl s) values.

e. Exposure control location. The X-ray exposure control shall
be so placed that the operator can view the patient while
making exposure (see appendix B) .

f. Operator protection, except veterinary systems.

(1) Stationary systems. Stationary X-ray systems shall be
required to have the X-ray control permanently mounted in
a protected area so that the operator is required to
remain in that protected area during the entire exposure
(see appendix B) .

(2) Mobile and portable systems. Mobile and portable X-ray
systems which are:

(a) Used continuously for greater than one week in the
same location, i.e., a room or suite, shall meet
the requirements of paragraph 1; and

(b) Used for less than one week at the same location
shall be provided with either a protective barrier
at least two meters [6.5 feet] high for operator
protection during exposures, or means shall be
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provided to allow the operator to be at least two
and seven-tenths meters [9 feet] from the tube
housing assembly during the exposure.

(3) Mammography systems shall be operable from a shielded
position.

g. Operator protection for veterinary systems. All stationary,
mobile, or portable X-ray systems used for veterinary work
shall be provided with either a two-meter [6.5 feet] high
protection barrier for operator protection during exposures,
or shall be provided with means to allow the operator to be at
least two and seventh-tenths meters [9 feet] from the tube
housing assembly during exposures.

4. Source-to-skin distance. All mobile or portable radiographic
systems shall be provided with means to limit the source-to-skin
distance equal to or greater than thirty centimeters, except for
veterinary systems.

5. Radiation exposure reproducibility. When all technique factors are
held constant, including control panel selections associated with
automatic exposure control systems, the coefficient of variation of
exposure for both manual and automatic exposure control systems
shall not exceed five hundredths. This requirement applies to
clinically used techniques. This requirement shall be deemed to
have been met if, when four radiation exposures are made at
identical technique factors, the value of the average radiation ex
posure (E) is greater than or equal to five times the maximum
radiation exposure (Emax ) minus the minimum radiation exposure
(Emin ) I

E 2:. 5 (Emax - Emin )

6. Radiation from capacitor energy storage equipment in standby
status. Radiation emitted from the X-ray tube when the system is
fully charged and the exposure switch or timer is not activated
shall not exceed a rate of two milliroentgens per hour at five
centimeters from any accessible surface of the diagnostic source
assembly, with the beam limiting device fully open.

7. Accuracy. Deviation of measured technique factors from indicated
values of kVp and exposure time shall not exceed the limits
specified for that system by its manufacturer. In the absence of
manufacturer's specifications, the deviation shall not exceed ten
percent of the indicated value for kVp and twenty percent for time.

8. mA/mAs linearity. The following
equipment is operated on a power
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manufacturer for any fixed X-ray tube potential within the range of
forty percent to one hundred percent of the maximum rated:

, a. Equipment having independent selection of X-ray tube current
(mA). The average ratios (Xl) of exposure to the indicated
milliampere-seconds product in units of coulombs per kilogram
per milliampere second (or milliroentgen per milliampere
seconds) obtained at any two consecutive tube current settings
shall not differ by more than ten hundredths times their sum:

where Xl and x2 are the average values obtained at each of two
consecutive tube current settings, or at two settings
differing by no more than a ,factor of two where the tube
current selection is continuous.

b. Equipment having a combined X-ray tube current-exposure time
product (mAs) selector, but not a separate tube current (mA)
selector. The average ratio (Xl) of exposure to the indicated
milliampere-seconds product, in uni ts of coulombs per kilogram
per milliampere second (or milliroentgen per milliampere
seconds) " obtained at any two consecutive mAs selector
settings shall not differ by more than ten hundredths times
their sum:

where Xl and X2 are the average values obtained at any two
consecutive mAs selector settings, or at two settings
differing by no more than a factor of two where the mAs
selector provided continuous selection.

c. Measuring compliance. Determination of compliance shall be
based on four exposures taken within a time period of one
hour, at each of the two settings. These two settings may
include any two focal spot sizes except where one is equal to
or less than forty-five hundredths millimeters and the other
is greater than forty-five hundredths millimeters. For
purposes of this requirement, focal spot size is the nominal
focal spot size specified by the X-ray tube manufacturer.

9. Other requirements:

a. Transmission limit for image receptor supporting devices used
for mammography. For X-ray systems manufactured after
September 5, 1978, which are designed only for mammography,
the transmission of the primary beams through the image
receptor support provided with the system will be limited such
that the exposure five centimeters from any accessible surface
beyond the plane of the image receptor supporting device does
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not exceed twenty-five and eight tenths microcoulomb per
kilogram [.01 milliroentgen] for each activation of the tube.
Exposure shall be measured with the system operated at the
minimum source-image receptor distance for which it is
designed. Compliance shall be determined at the maximum rated
peak tube potential for the system and at the maximum rated
product of tube current and exposure time (milliampere second)
for that peak tube potential. Compliance shall be determined
by measurements averaged over an area of one hundred square
centimeters wi th no linear dimension greater than twenty
centimeters.

b. Tube stands for portable X-ray systems. A tube stand or other
mechanical support shall be used for portable X-ray systems,
so that the X-ray tube housing assembly need not be hand-held
during exposures.

History: Amended effective June I, 1986; June I, 1992; March I, 1994;
July I, 1995; May I, 1998; March I, 2003.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20-04, 23-20.1-03, 23-20.1-04

33-10-06-07. Intraoral dental radiographic systems. In addition to the
requirements of sections 33-10-06-03 and 33-10-06-04, the requirements of
this section apply to X-ray equipment and associated facilities used for
dental radiography. Criteria for extraoral dental radiographic systems are
covered in section 33-10-06-06. Only systems meeting the requirements of
this section shall be used.

1. Source-to-skin distance. X-ray systems designed for use with an
intraoral image receptor shall be provided with means to limit
source-to-skin distance to not less than:

a. Eighteen centimeters if operable above fifty kilovolts peak.

b. Ten centimeters if ,operable at fifty kilovolts peak only.

2. Beam limitation. Radiographic systems designed for use with an
intraoral image receptor shall be provided with means to limit the
X-ray beam such that:

a. The X-ray beam, at the minimum source-to-skin distance, shall
be containable in a circle having a diameter of no more than
seven centimeters.

b. An open-ended shielded position indicating device shall be
used. The shielding shall be equivalent to the requirements
of subsection 4 of section 33-10-06-04.
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3. Radiation exposure control.

a; Exposure initiation.

(1) Means shall be provided to initiate the radiation
exposure by a deliberate action on the part of the
operator, such as the depression of a switch. Radiation
exposure shall not be initiated without such an action.

(2) It shall not be possible to make an exposure when the
timer is set to a "zero" or "off" position if either
position is provided.

b. Exposure indication. Means shall be
indication observable at or from the
position whenever X-rays are produced.
audible to the operator shall indicate
terminated.

provided for visual
operator's protected
In addition, a signal
that the exposure has

c. Exposure termination.

(1) Means shall be provided to terminate the exposure at a
preset time interval, preset product of current and time,
a preset number of pulses,. or a preset radiation exposure
to the image receptor.

(2) An X-ray exposure control shall be incorporated into each
X-ray system such that an exposure can be terminated by
the operator at any time, except for exposures of one
half second or less.

(3 ) Termination
reset ting of
"zero".

of an exposure
the timer to its

shall cause automatic
initial setting or to

d. Exposure duration. (timer) linearity. For systems having
independent selection of exposure time settings, the average
ratios (Xl) of exposure to the indicated timer setting, in
units of coulombs per kilogram per second [milliroentgen per
second], obtained at any two clinically used timer settings
shall not differ by more than ten hundredths times their sum.

where Xl and X2 are the average values.

e. Exposure control location and operator protection.

(1) Stationary X-ray sys terns shall be required to have the x
ray exposure control permanently mounted in a protected
area, so that the operator is required to remain in that
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protected area during the entire exposure and so the
operator can view the patient while making the exposure.

(2) Mobile and portable X-ray systems which are:

(a) Used for greater than one week in the same
location, i. e., a room "or suite, shall meet the
requirements of paragraph 1.

(b) Used for less than one week in the same location
shall be provided with either a protective barrier
at least two meters [6.5 feet] high for operator
protection, or means to allow the operator to be at
least two and seven-tenths meters [9 feet] from the
tube housing assembly while making exposures.

l.ll Hand held dental X-ray equipment:

1£l Ooerators shall use all safety devices and follow
safety procedures according to the manufacturer.

J.hl Ooerators shall wear a orotective aoron during
exposure in accordance with 33-10-06.1.a(6) (b).

1Ql Operators shall have dose monitoring in accordance
with 33-10-04.2-01 (10 CFR 20.1502).

4. Reproducibility. When the equipment is operated on an adequate
power supply as specified by the manufacturer, the estimated
coefficient of variation of radiation exposures shall be no greater
than five hundredths for any specific combination of selected
technique factors.

5. mA/mAs linearity. The following requirements apply when the
equipment is operated on a power supply as specified by the
manufacturer for any fixed X-ray tube potential within the range of
forty percent to one hundred percent of the maximum rated.

a. Equipment having independent selection of X-ray tube current
(mA). "The average ratios (Xl) of exposure to the indicated
milliampere-seconds product, in units of coulombs per kilogram
per milliampere second (or milliroentgen per milliampere
seconds), obtained at any two consecutive tube current
settings shall not differ by more than ten hundredths times
their sum:

where Xl and X2 are the average values obtained at any two
consecutive tube current settings, or at two settings
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differing by no more than a factor of two where the tube
current selection is continuous.

b. Equipment having a combined x-ray tube current-exposure time
product (mAs) selector, but not a separate tube current (mA)
selector. The average ratios (Xl) of exposure to the
indicated milliampere-seconds product, in units of coulombs
per kilogram per milliampere second (or mR/mAs), obtained at
any two consecutive mAs selector settings shall not differ by
more than ten hundredths times their sum:

where Xl and X2 are the average values obtained by two mAs
selector settings, or at two settings differing by no more
than a factor of two where the mAs selector provides
continuous selection.

c. Measuring compliance. Determination of compliance shall be
based on ten exposures taken within a time period of one hour,
at each of the two settings. These two settings may include
any two focal spot sizes except where one is equal to or less
than forty-five hundredths millimeters and the other is
greater than forty-five hundredths millimeters. For purposes
of this requirement, focal spot size is the nominal focal spot
size specified by the X-ray tube manufacturer.

6. Accuracy. Deviation of technique factors from values for kVp and
exposure time (if time is independently selectable) shall not
exceed the limits specified for that system by its manufacturer.
In the absence of manufacturer's speci fications, the deviation
shall not exceed ten percent of the indicated value for kVp and
twenty percent for time.

7. kVp limitations. Dental X-ray machines with a nominal fixed kVp of
less than fifty kVp shall not be used to make diagnostic dental
radiographs of humans.

8. Beam quality. All dental X-r,ay systems are subj ect to the
filtration requirements of subdivision a of subsection 5 of section
33-10-06-04.

9. Administrative controls.

a. Patient and film holding devices shall be used when the
techniques permit.

b. The tube housing and the position indicating device shall not
be hand-held during an exposure unless the system was
specifically designed as a hand held dental X-ray machine.
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c. The X-ray system shall be operated in such a manner that the
useful beam at the patient's skin does not exceed the
requirements of subdivision a of subsection 2.

d. Dental fluoroscopy without image intensification shall not be
used.

~ Security for portable dental systems. A means shall be
provided to prevent unauthorized use whenever the X-ray system
is not under the control and constant surveillance of the
registrant or an authorized operator.

10. Structural shielding requirements (see appendix C).

History: Amended effective June 1, 1986; June 1, 1992; July 1, 1995; May 1,
1998; March 1, 2003.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-06-08. Therapeutic X-ray systems
megaelectronvolt (MeV). Repealed effective

1. Equipmeftt requiremeftts.

of less than one

a. Leakage radiation. ~~hen the tube is operated at its leakage
technique facto:r:s, the leakage :r:adiation shall not exceed the
value specified at the distance specified for the
classification of that X ray system.

(1) Contact therapy systems. Leakage radiation shall not
exceed twenty five and eight tenths mic:r:ocoulontb per
kilogrant [100 milli:r:oentgens] pe:r: hour at five
centim~ters front the su:r: face of the tube housing
assembly.

(2)· Ze:r:o one hund:r:ed fifty kilovolts peak systems. Systents
m,ich are manu.factured o:r: installed prior to Octobe:r: 1,
1982, shall have a leakage radiation which does not
exceed t~o hundred fifty eight thousandths rlLillicoulomb
per kilogram [1 roentgen] in one hOln at one mete:r: front
the sou:r:ce.

(3) Ze:r:o one hund:r:ed fifty kilovolts peak systents. Systems
which a:r: e manufactured on or after October 1, 1982, shall
have a leakage :r:adiation which does not exceed t~enty

five and eight tenths ntic:r:ocoulomb pe:r: kilog:r:ant [100
milliroentgens] in one hour at one meter front the source.
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(4) One hundred fift, one nine hundred ninety nine
kilovolts peak systems. 'fhe leakage radiation shall not
exceed two hundred fifty eight thousandths millicoulornb
per kilogram: [1 roentgen] in one hour at one meter front
source except systems that operate in excess of five
hundred kilovolts peak ntay have a leakage radiation at
one nteter front the source not to exceed one tenth percent
of the useful beam one nteter front the source.

b. Ferntanent beant limiting dev ices. Fermanent fixed diaphragms
or cones used for lintiting the useful beam shall provide the
sante or higher degree of pr otection as I: equired b, the tube
housing assembly.

c. Removable and adj ustable beant limiting devices.

(1) Removable beant lintiting devices shall, for the POI: tion of
the useful beant

C

to be blocked b, the useful dev ices,
transntit not rt',ore than one percent of the beant at the
maxintUnt kilovoltageand ntaxintUm tI:eatment· filter. 'fhis
I:equirement does not appl, to. auxiliar, blocks or
ntaterials placed in the useful beam to shape the useful
beam to the individual patient.

(2). Adjustable beant limiting devices installed after
OctobeI: 1, 1982, shall nteet the requir: en-tents of paragraph
±-:-

(3) Adj ustable beam lintiting dev ices installed before
October 1, 1982, shall, for the portion of the X I:ay beant
to be blocked b, these dev ices, transntit not more than
five percent of the oI:iginal X ray bean, at the ntaximum
kilovoltage and fnaxinn:tn, treatntent filter.

d. Filter systent. 'fhe filter systent shall be so designed that.

(1) 'fhe filters cannot be accidentall, displaced at any
possible tube orientation,

(2) 'fhe radiation at five centimeters front the filter
insertion slot opening does not exceed seven and sevent,
fOUI: hundr: edths ntillicoulonib per kilogrant [30 roentgens]
per hour under any operating conditions, and

(3) Each filter is marked as to its ntaterial of constr uction
and its thickness. FOI: wedge filteI:s, the wedge angle
must appear on the wedge OI: wedge tra,.

e. 'fube intfltobilb:ation. 'fhe tube housing assembly shall be
capable of being imnlobilized dur:ing stationary treatments.
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f. Focal spot ntarking. 'fhe ttlbe hOtlsing assembly shall be so
marked that it is possible to dete:rrttine the location of the
focal spot to within five millimete:rs, and such marking shall
be :readily accessible for tlse dtlring calib:ration procedtlres.

g. Dean, block. Contact the:rapy ttlbe hOtlsing assentblies shall
have a removable shield of at least five ter!ths ntillinteter
lead eqtlivalency at one htlIldred kilovolts peak that can be
positioned ove:r the entire tlseftll beam exit port dtlring
pe:riods when the beam is not in tlse.

h. Deant ntonitor systent. Systents of g:reater than one Iltlndred
fifty kilovolts peak maIltlfacttlred after Octobe:r 1, 1982, shall
be p:ro~vided with a beant ntonitor systent which.

(1) Shall have the detecto:r of the monito:r systent interlocked
to p:revent incorrect positioning in the useftll bearn,

(2) Shall not allow i:r:radiation t1ntil a preselected valtle cif
radiation ex-poStl:re of roentgens has been made at the
treatment control panel,

(3) Shall independently terminate irradiation when the
preselection nt1ntbe:r of :roentgeIls has been reached,

(4) Shall be so designed that, in the event of a system
malftlnction o:r electrical po~e:r failt1re, the dose
adntiniste:red to a patient prio:r to the systent ntalfunction
o:r po~e:r failtl:re can be acctl:rately dete:rmined,

(5) Shall have a display at the control panel from which the
dose at a reference point in the treatntent voltlnte can be
calctllated,

(6) Shall have·a control panel display ~hich maintains the
reading tlntil intentionally :reset to zero, and

(7) Shall have a control panel display which does not have
scale mtlltiplying factors and utilizes a design such that
increasing dose is displayed by increasing Ilumbe:rs.

I . 'fintey .

(1) A tintey shall be pro vided which has a display at the
treatment control panel. 'fhe time:r shall be graduated in
mintltes and fractions of ntintltes. 'fhe tinter shall have·
a preset time selector and an elapsed time indicator.

(2) 'fhe tinter shall be a cUrrttllative tinter which activates
with the p:rodtlction of radiation and :retains its reading
after i:rradiation is intey:rt1pted o:r te:rminated. After
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irradiation is terndIiated and before irradiation can be
reinitiated, it shall be necessary to reset the elapsed
time indicator to ~ero.

(3) 'fhe tinter shall terntinate irradiation when a preselected
time has elapsed if any dose monitoring system present
has not prev iOtlsly terntinated ir radiation.

(4) 'fhe tinter shall perntit aCCtlrate presetting and
determination of exposure times as short as one second.

(5) 'fhe timer shall not permit an exposure if set at ~ero.

(6) 'fhe timer shall not acti vate mitil the shtltter is opened
when patient irradiatioi:i is controlled by a shtltter
mechanism.

j. Control panel ftlnctions. 'fhe control panel, in addition to
the displays regtlired in other r eqtlir ernents of this section
shall have.

(1) )!ai indication of whether electr ical power is available at
the control panel and if activation of the X ray ttlbe is
possible,

(2) )!ai indication of whether X rays are being prodtlced,

(3) Means for indicating kilovolts and X :ray ttlbe ctlrrent,

(4) 'fhe means for terntinating anexpostl:re at any tinte,

(5) A locking device which ~ill p:revent miatlthori~ed tlse of
the X ray systent, and

(6) Por X ray eqtlipntent ntantlfacttl:red afte:r Octobe:r 1, 1982,
a positive display of specific filters in the beanL.

k. Mtlltiple ttlbes. When a cont:rol panel may ene:rgi~e nto:re than
one X ray t Me .

(1) It shall be possible to acti vate onl)"! one X ra)! ttlbe at
an)"! time,

(2) 'fhere shall be an indication at the control panel
identif)"!iI~ ~hich X ra)"! ttlbe is energi~ed, and

(3) 'fhe:r e shall be an indication at the ttlbe hOtlsing assenlbl)"!
when that tube i~ energi~ed.

1. SOtl:rce to skin distance. 'fhere shall be means of determining
the SOtlrce to skin distance to within one centimeter.
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m. Shntter~. Unle~s it is possible to bring the X ray OtltPtlt to
the p:tescribed exposure paramete:ts within five seconds, the
bemrt shall be atltomatically atte!1tlated by a shtltte:t hav ing a
lead eqtlivalency not less than that· of the ttlbe hOtlsing
a~~embly. In addition,

(1) After the tlnit is at ope:t ating parameter~, the ~htltte:t

shall be controlled elect:t ically by the operator front the
control panel, and

(2) An indication of shtltte:t position shall appea:t at the
control panel.

n. Low filtration X :tay ttlbes. Each}{ :tay systent eqtlipped with
a be:tyllitlnt or other low filtration windo~ shall be clearly
labeled as stlch tlP0n the ttlbe hOtl~ing assembly and at the
control panel.

Facility design requirements for s~ stems capable of operating abol7e
fi£tykilovolts peak.

eo. Anral commtlnication. Prov ision shall be made fO:t t~o ~ay

al;1ral commmI±cation bet~een the patient and the ope:tato:t at
the control pan~d. IIo~ever, whe:te excessive noise levels o:t
treatment reqtlirements ntake atlral commtlnication intp:tactical,
othe:t methods of conmmnication shall be tlsed.

b. Viewing systems.

(1) tHndovlTs, nti:t:to:ts, closed ci:tctlit television, o:t an
equivalent system shall be provided to pe:tntit contintlotls
observation of the patient dtl:ting irradiation and shall
be so located that the ope:tato:t can obse:tve the patiei:tt
from the control panel.

(2) t?hen the printa:ty vie~ing system is by electronic nteans,
television,· an alternative viewing system, which may be
elect:tonic, shall be available fO:t tlse in the e~ent of
failtlre of the p:tinta:ty viewing system.

c. Additional reqtlirentents fO:t X ray systems capable of operation
above one hmrd:ted fifty kilovolts peak.

(1) All protective barrie:ts mtlst be fixed except for ent:tance
doors o:t beam inte:tceptors.

(2) 'f'he control panel shall be outside the treatment room.

(3) Ent:tance interlocks shall be provided such that all
entrance doors must be closed before treatntent can be
initiated or contintled. If the radiation beam is
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interrllpted by any door opening, it shall not be possible
to restore the machine to operation without closing the
door and reinitiating irradiation by manllal action at the
control panel.

(4) ~U'hen any door referred to in paragraph 3 is opehed while
the X ray tube is activated, the radiation exposure at a
distance of one meter from the SOllrce shall be redllced to
less than t~enty five and eight tenths microcolllonib per
kilogrant [100 ntillir oentgens] per hOllr '.

3. Surveys, calibraeions, spoe checks, and operaein§ procedures.

(1) All ne~ facilities, and existing facilities not
previollsly sllrveyed" shall have a Sllrvey ruade by, or
llnder the direction of, a qllalified exper t. In addition,
such Sllrveys shall be done after any change in the
facility or eqllipment ~hich might callse a significant
increase in radiation hazard.

(2 ) The registrant shall obtain a ~ritten report
sllrvey from the c;[llali:ried expert, and a copy
report shall be transntitted by the registrant
departntent ~ithin thirty days of receipt of the

of the
of the
to the

report.

(3) The Sllrvey and report shall indicate all instances where
the installation, in the opinion of the qllalified expert,
is in violation.of this article.

b. Calibration.

(1) The calibration of an X ray system shall be performed at
intervals not to exceed one year and after any change or
replacentent of components which cOllld callse a change in
the radiation outPllt.

(2) The calibration of the radiation OlltPllt of the X ray
systenl shall be performed by or llnder the direction of a
c;[llalified expert who is physically present at the
facility during such calibration.

(3) Calibration of the radiation OlltPllt of an X ray systen,
shall be perforn~d with a calibrated dosin~try system.
The calibration of sllch system shall be traceable to a
national standard. The instrnment shall have been
calibrated within the preceding two years.
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(4) 'fh~ calibrations nLUst b~ stlch that th~ dose at a
:referenc~ point in soft tisstle can be calctllated to
within an nnce:rtainty of five p~:rc~nt.

(5) 'fh~ calib:ration of the X ray syst~nt shall incltlde, btlt
not b~ limited to, the following d~t~rntination:s.

(a) Verification that the X ray systen, is ope:rating in
compliance with th~ design specifications.

(b) 'fhe expoStlre rates fo:r each combination of fi~ld

si~e, tecluliqtle facto:rs, filter, and treatm~nt

distance tlsed.

(c) 'fh~ degree of congrtlence betl}1een
field and th~ fi~ld indicat~d by
device if stlch device is p:resent.

the :radiation
the locali~ing

(d) Ml evalnation of the tlniforn,ity of the la:rgest
radiation fi~ld tlsed.

( 6 ) Records of calibration shall be
:registrant for five yea:r:s after
calibration.

maintain~d by
contpl~tion of

the
the

(7) A copy of the mo:st :r~c~nt X ray systenr calibration shall
be available at or in the area of the control pan~l.

c. Spot dleck:s. Spot checks shall be pe:r:: fornted on X :r:: ay sy s tent:S
capable of operation at g:reater than one htlnd:r::ed fifty
kilovolts peak. St1ch spot checks shall nteet the follol}1ing
reqt1h: ements .

(1) 'fhe spot check p:r::ocedt1:r::es :shall be in writing and shall
hav~ b~~n developed by a qt1alified ~xpe:r::t. A copy of th~

procedt1res shall be st1bntitted to the depa:r tn,ent p:r:: io:r to
it:s implementation.

(2) If a qt1alified expe:r t does not pe:r forn, the spot check
n,east1r~n,ent, th~ :r::est1lts of the spot check meaSt1:r~ments

shall be :r::eviel}1ed by a qt1alifi~d expe:r::t within fift~~n

days.

(3) 'fh~ spot ch~ck p:r::ocedtl:r::~s shall specify the f:reqnency at
which tests o:r meaSt1:rentents a:re to b~ p~:r::fo:rn,~d. 'fhe
spot ch~ck procedtlres shall specify that the :spot check
shall b~ p~rforn,~d dnririg th~ calibration sp~cifi~d in
snbdivision b of stlbsection 3 of !$ectioIl 33 10 06 00.
'fh~ acc~ptabl~ tol~:r::anc~ fo:r:: ~ach paran,et~r m~astlr~d in
the spot ch~ck ~hen con,pa:red to the valt1e for that
parantete:r determined in the calibration specified in
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stlbdivision b of subsection 3 of section 33 10 06 08
shall be 5tated.

(4) 'fhe cam:;e for a pa::rameter exceeding a tolerance set by
the qtlalified expert shall be investi~ated and corrected
before the system is tlsed for patient ir::radiation.

(5) ~~eneve::r a spot check indicates a si~nificant chan~e in
the operatin~ characteristics of a systent, as specified
in the qualified expe::r t' s spot check procedtlres ,the
systent shall be recalibrated as reqtli::red in stlbdivision
b of stlbsection 3 of section 33 10 06 08.

(6 ) Records 0 f spo t check nleas tl::r err,ent shall be maintained by
the re~istrant for tl110 years after contpletion of the spot
check nleaStl::renlents and any necessary corrective actions.

(7) ~ifhere a spot check involves a radiationmeastlrement, Stlell
mea~tlrentent shall be obtained using a system satisfying
the reqtlirements of stlbdivision b of stlbsection 3 of
section 33 10 06 08 or which has been intercomparedwith
a systenl nleetin~ those reqtlb:enlents within the previotls
year.

d. Operating procedtlres.

(1) X ::ray systems shall not be left. tlnattended tlnless the
system is sectlred against tlnatltho::rized tlse.

(2) ~~en a patient mtlst be held in position for radiation
the::rapy, mechanical Stlppo::rting o::r ::rest::rainin~ device5
shall be tlsed.

(3) 'fhe ttlbe hOtl5ing assentbly .shall not be held by. hand
dtlring operation tlnless the systent is desi~ned to ::reqtli::re
stlch holding and the peak ttlbe potential of the sY5tem
doe5 not exceed fifty kilovolt5 peak. In 5tlch case5, the
holde::r shall ~ear protective ~loves and ap::ron of not less
than five tenths nlillimeter lead equivalency at one
htlndred kilovolts peak.

(4) No individtlal othe::r than the patient shall be in the
treatment room tl!dess stlch individtlal is protected by a
barrier stlfficient to meet the reqtlirements of section
33 10 04.1 06. No individtlal other than the patient
shall be in the treatnlent ::r oom dur in~ expoStlres when the
kilovolts peak exceeds one htlndred fifty.

(5) 'fhe}( ray system shall not be tlsed in the administration
of radiation therapy tlnless the reqtlirements of
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subdivision b and paragraph 4 of subdivision c have been
met-:-

nist:ory. Amended effective June 1, 1986, June 1, 1992, March 1, 1994, f·iay 1,
1998, March 1, 2003.
General Aut:horit:y. NDCC 23 20.1 04
Law Implement:ed: NDCC 23 20.1 03, 23 20.1 04

33-10-06-09. X-ray and electron therapy systems with energies of one
megaelectronvolt (MeV) and above. Repealed effective Chapter 33 10 09
except subdivisions c and d of subsection 7 of section]3 10 09 03 shall
apply to medical facilities using the:r:apy systertes with energies one
megaelectronvolt and above.

1. Definit:ions.
33 10 06 02,
section.

In addition to the definitions p:r:o"." ided in section
the following definitions are applicable to this

a. "Applicator" means a st:r:ucture ~hich determines the extent of
the treatrttent field at a given distance f:r:ont the virtual
sou:r:ce and ~mich may o:r: rttay not incorporate the beMe limiting
device.

b. "Beane scattering filte:r:" neeans a filter used in order to
scatter a beane of elect:r:ons.

c. "Central axis of the beane" neeans a line passing through the
virtual source and the center of the plane figure fo:r:nted by
the edge of the first beam lintiting dev ice.

d. "Dose monitor unit" means a unit
monito:r:ing systent from which the
calculated.

response frone the dose
absorbed dose can be

e. "Dose rttonitoring systent"
detection, meas urement ,
radiation.

means a systent of devices for the
and display of quantities of

f. "Existing equipntent" means the:r:apy systems subject to this
section ~hich we:r:e manufactu:r:ed on or befo:r:e Janua:r:y 1, 1985.

g. "Field flattening filter" nteans a filte:r: used to provide dose
unifo:r:neity ove:r: the area of a useful beam of X :r:ays at a
specified depth.

h. "Field size" nteans the dintensions along the major axes of an
a:r:ea in a plane perpendicula:r: to the specified direction of
the beant of incident :r:adiation at the norntal t:r:eatment
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distance and defined by the intersection of the major axes and
the fifty percent isodose line. Haterial shall be placed in
the beam such that dose ntaximmn is produced at the normal
treatment distance 1xIhen field size is being deterntined.

I. "Gantry" n,eans that part of the system suppor ting and allo~ing

possible moventents of the radiation head.

) . "Interruption of irradiation" nteans the stopping of
irradiation 1xIith the possibility of continuing irradiation
without resetting of operating conditions at the control
panel.

k. "Isocenter" means a fixed point in space located at the center
of the sntallest sphere through which the central axis of the
beams passes in all conditions.

1. "foioving beant therapy" nteans radiation therapy with relative
displacement of the useful beant and the patient during
irradiation. It includes arc therapy, skip therapy, and
rotatioIial therapy.

m. "New equipment" Ineans systents subj ect to this section which
were ntanufactured after January 1, 1985.

n. "Normal treatment distance" means.

(1) For electron irradiation, the virtual source to surface
distance along the central axis of the useful beam as
specified by the manufacturer for·the applicator.

(2) For X ray irradiation, the virtual source to isocenter
distance along the central axis of the useful beam. For
nonisocentric equipment, this distance shall be that
specified by the manufacturer.

o. "Radiation head" nteans the structure from 1xIhich .the. useful
beam emerges.

p. "Shadow tr ay" rneans a dev ice attached to the radiation head to
suppor t auxiliary beam lintiting ntater ial.

q. "Stationary beam ther apy" means radiation therapy wi thout
relative displacement of the useful bean, and patient during
radiation.

r. "'Parget" means that part of a radiation source which
intercepts a beam of accelerated particles with subsequent
entission of other radiation.

6-61



s. "Vh:tual SOU:l:ce" n,eans a point frort', which radiation appears to
originate.

2 . Requirements for equipment.

a. Leakage radiation to the patient area.

(1) New equipment shall nteet the following u~qui:l:entents .

(a) For all operating conditions· producing n,aximunt
leakage, the absorbed dose in rads . [g:l:ays] due to
leakage radiation, including}{ rays, electrons, and
pelltrons, at any point in a circular plane of two
rt',eters radius cente:l:ed on and perpendicular to the
central axis of the bean, at the isocente:l: or tht!:
norntal treatment distance and outsidt!: the maximum
useflll beam, shall not exceed one tenth percent of
the. n,axin,UfI, absorbed dose in rads of the
unattenuated llseful beam nteasured at the point of
intersection of the central axis of the bean, and
the plane surface. Measurements excluding those
for neut:l:ons shall be averaged over an area up to
but not exceeding two hundred square centin,eters at
the positions specified. lofeasurements of the
pO:l:tion of the leakage radiation dose contributed
by neut:l:ons shall be averaged ove:l: an area up to
but not exceeding t~vo hundred square centintete:rs.

(b) FO:l: each systent the registrant shall deterntine, or
obtain from the manufactu:l:er, the leakage :l:adiation
existing at the positions specified in subparagraph
a for specified operation conditioris. Records on
leakage radiation shall· be ntaintained at the
installationfo:l: inspection by the departn,ent.

(2) Existing eqllipntent shall nteet the following requirentents.

(a) For operating conditions p:l:oducing maximunt leakage
radiation, the absorbed dose in g:l:ays [:l:ads] due to
leakage :l:adiation excluding neut:l:ons at any point
in a circular plane of two meters radius centered
on a pe:l:pendicula:l: to the cent:l:al axis of the beam
one mete:l: f:l:om the vi:l:tual SOU:l:ce, and outside the
maximum size useful beam, n,ay not exceed one tenth
percent of the n,aximunt abso:l:bed dose in grays
[:l:ads ]of the unattenllated useful beant nteasured at
the point of intersection of the cent:l:al axis of
the beam and the surface of the circular
plane. Measurements shall be ave:l:aged over an a:l:ea
up to but not exceeding one hllndred square
centinteters at the positions specified.
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(b) For each systeru, the registrant shall determine, o:r
obtain f:rom the manufacture:r, the leakage :radiation
existing at the positions specified in subparagraph
a for specified operating conditions. Records on
radiation leakage shall· be n,aintained at the
installation for inspection·by the department.

b. Leakage :radiation outside the patient area fo:r new equipment.

(1) The absorbed dose in grays Erads] due to leakage
radiation, except in the area specified in subpa:ragraph
a of paragraph 1 of subdivision a, ~hen n,easured at any
point one nteter front the path of cha:r ged pa:r ticle, before
the charged pa:rticle strikes the target or window, may
not exceed one tenth percent fo:r X ray leakage nor five
hundredths percent for neutron leakage of the ntaxin,unt
absorbed dose in grays Erads] of the unattenuated useful
beam measured at the point of intersection of the central·
axis of t:he beam and the circula:r plane specified in
subparagraph a of paragraph 1 of subdivision a.

(2) The :regist:rant shall deterrnine, o:r obtain from the
manufacturer, the actual leakage radiation existing at
the positions specified in pa:ragraph 1 for specified
operating conditions. Radiation measurements excluding
neut:rons shall be averaged over an area up to but not
exceeding one hundred square centimeters at the positions
specified. Neutron n,eaSluements shall be averaged ove:r
an area up to but not exceedin~ two hundred· square
centinlete:r s .

c. Beam limiting dev'ices. Ad::; ustable o:r inte:rchangeable beant
lin,iting devices shall be provided and such devices shall
transn,it no more than t~o percent of the useful bean, at the
norntal t:reatntent distance fo:r the portion of the useful bean,
which is to be attenuated by the beam limiting device. The
neut:ron contponent of the useful bean, shall not be included in
this :requi:rement.

d. Filters.

(1) Each filter ~hich is ren,ovable f:ront the systen, shall be
clearly M~:rked with an identification number.
Documentation available at the control panel shall
contain a desc:ription of the filter. For ~edge filters,
the ~edge angle shall appear on the wedge o:r wedge tray.

(2) If the absorbed dose rate data required by subdivision p
of subsection 2 of section 33 10 06 04 relates
exclusively to ope:ration with a field flattening o:r beam
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~catte:ring filte:r in place, ~tlch filter ~hall be
:removable only by the use of tools.

(3) Po:r ne~ eqtlipment Ilrlxich tltilizes a systent of 't><Jedge
filte:r s, inte:r changeable field flattening filte:r ~, or
interchangeable beam scattering filters.

(a) Ir:radiation shall not be po~sible tlntil a ~election

of a filter has been made at the t:reatntent cont:rol
panel,

(b) An inte:rlock: ~ystent shall be provided to pre'\1ent
irradiation if the filter ~elected is not in the
co:r:rect po~ition,

(c) A display shall be p:rovided at the t:reatn,ent
control panel sho't><Jing the filters in tl~e, and

(d) A.-I! inte:rlock: shall be provided to prevent
ir:radiation if aIry filter selection operation
carried ont in the .treatn,ent roon, doe~ not agree
't><Jith the filte:r: ~election operation carried ont at
the treatnlent control panel.

e. Bean, qtlality. 'Fhe :regist:r:ant ~hall dete:rnline, or obtain f:ron,
the ntantlfacttlrer, data snfficient to a~~tlre that the following
beam: qtlal i ty :r egtlirentents a:r e ntet.

(1) 'Fhe ab!;o:rbed dose :r eStllting from X rays in a tl~eftll

elect:ron beam at a point.on the central axi~ of the beam
ten ceI1tin,eter~ greater than the practical :range of the
electrons ~hall not exceed the valtles ~tated in 'Fable
III. Linear interpolation shall be used for valtle~ not
stated.

'FlillLE III

Maximtlnt Energy of Electron
Betlm in MeV

1
15
35
50

X :ray Ab~orbed Do~e a~

a Praction of ~iaximtlm

Absorbed Do~e

0.03
0.05
0.10
0.20

(2) Contpliance 't><Jith pa:rag:raph 1 shall be dete:rntined tl~ing.
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(a) A measurement within a phantont with the incident
s~rface of the phantom at the normal t:r:eatntent
d1stance and normal to the central axis of the
beam,

exceed f1fteen centintete:r:s by fifteen centimete:r:s
~ '

(b) The larg,est field siz:e available which does not

(c) A phantom l11hose c:r: oss sectional dintensions exceed
the ~teasu:r:ement :radiation field by at least five
cent1meters and whose depth is sufficielt t
p -f tl: ' 1 0er ornt~e :regu1:r:ed nteasurement.

(3) The abso:rbe,d dose at a surface located at the no:rntal

TABLE IV

l~aximunt Photon Ene:rgy
in 'f.ieV

Abso:rbed Dose at the
Surface as a Fraction

__________________________;;o~f~the l~aximurn Abso:rbed
Dose

1 0.80
2 0.70
5 0.60

15 0.50
35
50

0.40
0.20

(4 )

(a) vhthin a phan;tom using an instruntent which will
allo~ extrapolation to the surface absorbed dose,

(b) using a phantom whose size and placement meet the
regui:rements of parag:raph 2,
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(c) After removal of all beam ntodif~ing devices which
can be removed withol1t the l1se of tools, except for
beam scattering or beam flattening filter:s, and

(d) The largest field size available which does not
exceed fifteen centinleters b~ fifteen centimeters.

(5) The registrant shall determine, or obtain from the
maIil1factl1r er:, the maximl11Tl percentage absorbed dose in the
l1sefl11 beam dtte to str:a~ nel1trons, excll1ding str:a~

netttron radiation, for specified operating conditions.

f. Beam monitors. All therap~ s~stenls shall be provided with
radiation detectors in the radiation head.

(1) New eql1ipntent shall be provided with at least two
radiation detectors. The detectors shall be incorporated
into two separate dose monitoring s~stents.

(2) Existing eqttipn,ent shall be provided ~ith at least one
radiation detector. This detector: shall be incorporated
into a primar~ dose monitoring s~stent.

(3) The detectors and s~stem into which the detector is
incor:porated shall nceet the following reql1iren,ents.

(a) Each detector shall be rentovable onl~ ~ith tools
and shall be interlocked to prevent incorrect
positioning.

(b) Each detector shall form part of a dose nlonitoring
s~stent front whose readings in dose ntonitor l1nits
the absorbed dose at a r: efer: ence point in the
tr:eatment voll1me can be calcl11ated.

(c) Each dose nlonitoring s~stent shall be capable of
independentl~ ntonitor: ing, interrl1pting, and ternti
nating irr:adiation.

(d) Por new eql1ipment, the design of
monitoring s~stems shall aSSl1re that.

the dose

[1 ] The malfl1nctioning
affect the correct
s~stent, and

of one s~stenl does not
fl1nctioning of the second

[2] The faill1re of an~ element cofttrlton to both
s~stems which c0l11d affect the correct
fl1nction of both s~ stentS shall ter:ntinate
irradiation.
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(e) Each dose monitorin~sjlstent shall have a
displajl at the treatment control panel.
equipment, each displajl shall.

legible
Po:r new

[1] :Haintain a :readin~ until intentionalljl :reset
to zero,

[2] Have only one scale and no scalemultiplyin~

factors,

[3] Utilize a design such that inc:reasing dose is
displajled by increasing nuntbers and shall be
so designed that, in the event of an
ove:rdosage of radiation, the absorbed dose n,ay
be accurately dete:rntined, and

[4] In the event of power failure, the dose
monito:ring information :requi:red in this
subparagraph displayed at the cont:rol panel at
the tinte of faihlre shall be retrievable in at
least one systerr'l for a t\><Jenty minute pe:riod of
tinte.

g. Beant sj!1llmetrjl. In new equipment inhe:r entljl capable of
p:r oducing useful bean,s with asyntfttet:ry exceeding fi ve percent,
the aSj!1lmtetry of the :r adiation beam in two orthogonal
di:rections nmst be monitored befo:re the beam passes through
the beam limiting device. Facilities must be p:rovidedso
that, if the difference in dose :rate bet\><Jeen one :region and
another region sj!1lmtetrically displaced front the central axis
of the beam exceeds fi ve pe:r cent of the centrc!il axis dose
rate, indication of this condition is made at the control
panel, and if this difference exceeds ten pe:rcent, the
ir:radiation is terminated.

h. Selection and display of dose ntonitor units.

(1) I:r:radiation shall not be possible until a selection
nurrtber of dose monitor units has been nlade at
t:reatment cont:rol panel.

of a
the

(2) After useful beam te:rmination, it shall be necessa:ry to
reset the dosinteter display to zero befo:re treatntent can
be reinitiated.

(3) The p:reselected number of dose monitor units shall be
displayed at the treatment control panel until reset
manually for the next irradiation.
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(4) POl: new eqtlipntent aftel: termination of irradiation, it
shall be necessal::Y to ntantlall:y l: eset the pl: eselected dose
monitor units before irradiation can be initiated.

I. Termination of irl:adiation b:y the dose monitoring s:ystent Ol:
s:y s tentS dtll: ing s tationar:y beam therap:y.

(2) If original design of the" eqtlipment incltlded a second
dose monitoring s:ystent,' that s:ystem mtlst be capable of
terminating irradiation when not mOl:e than fifteen
pel:cent Ol: fOl:t:y dose nlonitor tlnits above the preselected
nttrnbel: of dose ntonitor units set at the control panel has
been detected b:y the second dose ntonitoring.

(3) POl: new equipment, a second dose monitoring s:ystent nltlst
be present. That s:ystent nltlst be capable of terminating
il:radiation when not ntOl:e than ten percent or t~ent:y five
dose ntonitol: ing tlnits above the preselectedntlntbel: of
dose monitor tlnits set at the contl:ol panel has been
detected b:y the second dose ntonitoring s:ystem.

(4) Por new eqtlipment, an indicator on the control panel must
show~hich dose ntonitol:ing s:ystent has tel:ntinated
il:radiation.

J . Intel:!: tlption s~itches. It shall be possible to interrtlpt
irradiation and eqtlipntent ntO vente:nts at an:y tinte from the
operator I s position at the tl: eatntent control panel. Pollobtfing
an interrtlption, it shall be possible to restart il:l:adiation
b:y operator action withotlt an:y reselection of opel: ating
conditions. If an:y change is nlade of a pre selected value
dtlring an interruption, irradiation and eqtlipntent mo vements
shall. be atltontaticall:y tel:ntinated.

k. Termination switches. It shall be possible to terminate
il:l:adiation and eqtlipment movements, Ol: go front an
interl:uption condition to ternlination conditions, at an:y tiM~

fl:ont the operator I s position at the tl:eatntent control panel.

1. Timer.

(1) A tintel: shall be prov ided ~hich has a displa:y at the
treatntent control panel. The tinter shall be graduated in
minutes and decimals of ntirlt1tes. The timer shall have a
pl:eset tinte selector and an elapsed tinte indicatol:.

(2) The tin.el: shall be a ctl1Tltllati ve tintel: which acti vates
with the prodtlction of l:adiation and l:etains its reading
after irl:adiation is interl: tlpted or tel:ntinated. After
il:l:adiation is terntinated and before irradiation can be
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r:einitiated, it shall be necessar:y to reset the elapsed
time indicator to zer:o.

(3) Por new equipment after: termination of irradiation and
before ir:r:adiation can be reinitiated, it shall be
necessar::y to ntanua11:y r:eset the preset time selector:.

(4) The tinter shall terntinate irradiation when a pr: ese1ected
time has elapsed if the dose monitor s:ystents have not
previous1:y terntinated ir:r:adiation.

nl. Selection of radiation t:ype. Equipment capable of both X ra:y
therap:y and e1ectr:on therap:y shall nteet the following
r: equir: erl'lents .

(1) Irradiation shall not be possible until a selection of
radiation t:ype has been made at the treatntent control
panel ..

(2) An interlock: s:ystem shall be pr:ovided to insure that the
equipment can entit only the r:adiation t:ype ~idl has been
selected.

( 3 ) An interlock
irradiation if
treatnlent room
carried out at

s:ystem shall be provided to prevent
an:y selected oper:ations carried out in the
do not agree with the selected operations
the treatment contr:01 panel.

(4) An interlock s:ystem shall be provided to prevent
ir:r:adiation with X ra:ys except to obtain a port fi1nt when
e1ectr:on app1icator:s a:r:e fitted.

(5) An interlock s:ystent shall be provided to prevent
i:r:r:adiation with electrons when accesso:r:ies specific fo!:
X ra:y therap:y are fitted.

(6) The radiation t:ype selected shall be disp1a:yed at the
treatntent contr:01 panel before and during irradiation.

n. Selection of ener:g:y . Equipntent capable of gene:r:ating
radiation beants of different energies shall n,eet the following
requi:r: entents.

(1) Irradiation shall not be possible until a selection of
energ:y has been nlade at the treatment contr: 01 panel.

(2) An interlock s:ystem shall be prOvided to prevent
irr:adiation if an:y selected operation~ carried out in the
treatntent room do not agree with the selected operations
car:r:ied out at the treatment control panel.
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(3) "Phe nominal ener~:y value selected shall be displa:}!ed at
the treatment contr: 01 panel before and dur: in~
irr:adiation.

(4) For: new equipment, an inter:lock s:}!stem shall be pr:ovided
to ter:minate irr:adiation if the ener:~:}! of the electrons
strikin~ the X ra:}! tar:~et or electron window deviates b:}!
more than twent:}! per:cent or: three me~aelectron volts,
whichever is smaller, from the selected nominal ener~y.

o. Selection of stationar::}! bean, ther:ap:}! or: n,ovin~ bean, therap:}!.
Equipment capable of both stationary bean, therap:}! and movin~

bean, ther:apy shall ntE~et the followin~ requir:ements.

(1) Ir:r:adiation shall not be possible until a selection of
stationar::}!bean, ther:apy or: n,ovin~ beam ther:ap:}! has been
made at the treatment control panel.

(2) M1 interlock systen, shall be provided to insur:e that the
equipment can operate onl:}! in the nlode which has been
selected.

(3) kn interlock s:}!sten, shall be pr:ovided to prevent
irradiation if an:}! selected oper:ations carried out in the
tr:eatn,ent r:oon, do not a~ree with the selected oper:ations
car: r: ied out at the treatn,ent control panel.

(4) "Phe nlode of operation shall be displa:}! ed at the tr: eatment
control panel.

(5) For new equipment, an inter:lock s:}!stenr shall be provided
to ter:minate ir:radiation if.

(a) :Hovement of the ~antr::}! occurs durin~ stationary
bean, ther: ap:}!, or

(b) Movement of the ~antr:}! stops durin~ ntovin~ beam
ther:ap:}! tlnless Stlch stoppa~e is a prepltUllled
fnnction.

(6) loiov in~ beam therapy shall be controlled to obtain the
selected relationships between incr:emental dose monitor
units and incr:emental an~le of moven,ent.

(a) For new equipnlent, an inter:lock s:}!stenl shall be
provided to tern,inate ir:r:adiation if the nttmber: of
dose monitot:·tlnitsdelivered in an:}! ten de~rees of
arc differs b:}! rttore than twent:}! percent front the
selected value.
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(b) POl:: new equipment, where gantry angle terrninates
the irradiation in arc thel::apy, the dose monitor
units shall differ by less than five percent from
the value calculated from the absol::bed dose per
unit angle relationship.

(7) Whel::e the dose monitol:: system terntinates the irl::adiation
in arc therapy, the tel::mination of irradiation shall be
as l::equired by subsectimi 1.

p. Absorbed dose rate. Por new equipment, a systent shall be
pl::ovided from whose l::eadings· the absol::bed dose rate at a
reference point· in the treatment volume can be calculated (the
radiation detectors specified in subdivision f of subsection
2 of section 33 18 86 89 ntay fOl::nt part of this systenL). In
addition.

- (1) The dose monitor unit l::ate shall be displayed at the
treatntent contl:: 01 panel.

(2) If the equipntent can deliver under any conditions an
absorbed dose l::ate at the normal treatmerlt distance more
than twice the rr(axinmnt value specified by the
manufacturel:: I s anticipated dose l::ate fOl:: any machine
pal::ameters utilized, a device shall be provided which
terminates irradiation when the absorbed dose l::ate
exceeds a value twice the specified ntaximum. The value
at which the irl::adiation will be terminated shall be a
record ntaintained by the reg i s trant .

q. Location of virtual source and beam orientation. The
registrant shall detel::fitine, Ol:: obtain front the fitanufacturer,
the location with reference to an accessible point on the
l::adiation head of.

(1) The X ray target Ol:: the virtual source of X l::ays.

(2) The electron window or the virtual source of electrons if
the system has electron beam capabilities.

l::. System checking facilities. Capabilities shall be provided so
that all radiation safety intel:: locks can be checked for
COl:::rect operation. ~fuen preselection of any of the operating
conditions requires action in the tl::eatment l::oom and at the
tl::eatment control panel, selection at:: one location shall not
give a display at the other location until the l::equisite
selected operations in both locations have been completed.

?? 1°Facilit.y and !!hielding reqt1irement.!!. In add':' tiou to ....haptc.L?
- oJ •

84.1, the following design requirements shall apply.
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a. Protective barr:iers. All pr:otective barr:iers nttlst be fixed
except for: entr: ance doors or bean, interceptors.

b. Control panel. The control panel nttlst be located outside the
treatn,ent r: oont.

c. Viewing systems.

(1) Hindows, ntir:rors, closed circuit telev ision, or an
equivalent systenls shall be pr:ovided to per:mit continuous
observation of the patient dtlring irradiation and shall
be so located that the oper:ator rnay obser: ve the patient
from the treatment cmxtrol panel.

(2 ) Hhen the viewing systent is by electronic nteans an
alternate viewing system, which may be electr:onic, shall
be available for: use in the e'l;lent of failure of the
pr: imar: y sy s tent.

d. Aural comrnunications. Provision shall be made for: two way
atlral communication between the patient and the oper:ator at
the contr:ol panel. However, where excessive noise levels or
treatment requirements M~:kes aural comnttlnication inrpractical,
other ntethods of comnltlnication shall be used.

e. Roon, entrances. Treatn,ent room entrances shall be pro vided
with warning lights in r:eadily observable positions near the
otltside of all access doors to indicate when the useful beant
is "on".

f. Entrance interlocks. Interlocks shall be provided such that
all entr:ance door:s must be closed before treatntent can be
initiated or: continued. If the r:adiation bean, is interr: upted
by any door: opening, it shall not be possible to restore the
machine to operation without closing the door and r:einitiating
exposur:e by manual action at the control panel.

4. Surveys, calibraeions, spoe checks, and operaeing procedures.

a. Stlrveys.

(1) All new facilities, and existing facilities not
pr:eviously surveyed, shall have a survey ntade by, or:
under: the direction of, a qualified exper: t. In addition,
such sur: veys shall also be done· after any change i1'"£ the
facility or: eqtlipnlent which ntight cause a significant
increase in r:adiation ha:l:ard.

(2) 'Phe registrant shall obtain a written report of the
survey front the qualified exper: t and a copy of the report
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shall be transmitted b:iJ the registrant to the departntent
within thirt:iJ da:iJs of receipt of the report.

(3) 'fhe Sl1rve:iJ and report shall indicate all instances where
the installation, in the opinion of the qualified expert,
is in violation of this article.

b. Calibrations.

(1) 'fhe calibration of s:iJstems sl1bject to section 33 10 06 09
shall be perfo!:rned in accordance ~ith an established
calibration protocol acceptable to the department (the
calibration protocol pl1blished b:iJ the American
association of ph:iJsicists in ntedicine is accepted as an
established protocol. For othe:r: protocols, the l1ser
shall sl1bmit that protocol to the departntent fo:r:
conCl1rrence that the protocol is acceptable) before the
s:iJstem is first used for irradiation of patient and
ther("!after at tinte intervals which do not exceed twelve
months and a:Eter an:iJ change which might significantl:iJ
alter the calib:r:ation, spatial distribl1tion, or other
char~cteristics of the therap:iJ beam.

(2) 'fhe calibration shall be pe1:: fornlt~d l1nder the direct
sl1per vision ofa radiological ph:iJsicist who is ph:iJsicall:iJ
present at the facilit:iJ dl1ring the calibration.

(3) Calibration:r: adiation n,eas l1rentents reql1ir ed b:iJ paragraph
1 ntl1st be performed l1sing a dosimetr:iJ S:iJstenl.

(a) Having a calibration factor for cobalt 60 ganllTta
:ra:iJs traceable to a national standa:rd.

(b)· ~fhich has been calibrated within the previol1s tv'10
:iJears and after an:iJ servicing that nta:iJ have
affected its calibration.

(c) ~fuich has been calib:rated in Sl1ch a fashion that an
l1ncertaint:iJ can be stated fo:r the radiation
quantities ntonito:red b:iJ the s:iJstem.

(d) ~fuich has had constanc:iJ checks pe:r fornted on the
s:iJstem as specified b:iJ a radiological ph:iJsicist.

(4) Calib:rations ml1st be in sl1fficient detail that the dose
at a referenc("! point in soft tissl1e ma:iJ be calcl11ated to
~ithin an uncertaint:iJ of five percent.

(5) 'fh("! calibration of the therap:iJ beam shall incll1de bl1t be
not limited to the following determinations.
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(a) Verification that the eqttipment is operating in
contpliance with the design specifications
concerning the light localizer, the sidelight and
back pointer alignntent ~ith the isocenter, \,,,hen
applicable, variation in the axis of rotation for
the table, gantry and ::jaw system, and beam flatness
and syTnntetry at specified depths.

(b) 'fhe absorbed dose rate at various depths of water
for the :r:ange of field sizes tlsed, for each
effective energy, that will verify the aCCtlracy of
the dosintetry of all therapy procedm:es tltilized·
wi th tha t ther apy beant.

(c) 'fhe ttniformity of the radiation field and any
dependency upon the direction of the tlseftll beam.

(d) Verification that existing depth dose data and
isodose charts applicable to the specific ntachine
contintle to be valid or are tlpdated to existing
machine conditions.

(e) Verification of transmission and electron btlildup
factors for all accessories Stlch as wedges, shadow
trays, and compensators.

(6) Records of the calibration perfo:t:rlted ptlrs tlant to
pa:r:agraph 1 shall be maintained by the regist:r:ant for
five years after completion of the ftlll calibration.

(7) A copy of the latest calibration perfornted ptlrstlant· to
paragraph 1 shall be available in the area of the control
panel.

c. Spot checks. Spot checks shall be perfornled on systems
stlb::ject to this section dttring calibrations and the:r:eafter at
inte:r: vals not to exceed one ntonth. Stlch spot checks shall
meet the follo~ing reqtlirem:ents.

(1) 'fhe spot check procedtt:r:es shall be in writing and shall
have been developed by a radiological physicist. A copy
of the procedure shall be stlbntitted to the departn,ent
prior to its in,plen,entation.

(2 ) If a radiological physicist does not
check n,eastlrements, the restllts of
measttrements shall be reviewed by
physicist within fifteen days.

per fornt the spot
the spot check
a radiological

(3) 'f'he spot check p:r:ocedtlres shall specify the frequency at
which tests or nteaStlren,ents are to be perfornted and the
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acceptable tolerance for each parameter mea~tlred in the
~pot check when compar ed to the val tle for that paranleter
deterntined in the calibration.

(4) At inter va1~ not to e~ceed one week, ~pot check~ ~ha11 be
made of ab~orbed do~e mea~tlrentent~ at a minimtllTl of two
depth~ in a phantom.

(5) ~fuere a ~:y~tent ha~ btli1t in device~, \>\lhich provide a
mea~tlrement of an:y parMlleter dtlring irradiation, ~tlch

mea~tlrement nta:y not be tlti1ized a~ a ~pot check
mea~ tlr enlent .

(6) The cau~e for a par anteter. e~ceeding a tolerance ~et b:y
the radiological ph:y~ici~t ~hall be inve~tigated and
corrected before the ~:y~tenl i~ u~ed for patient
irradiation.

(7) ~fuenever a ~pot check indicate~ a ~ignificant change in
operating characteri~tic~ of a s:ystent, a~ ~pecified in
the radiological ph:y~ici~t'~ ~pot check procedtlre~, the
~:y~tem ~ha11 be reca1ibrated a~ reqtlired in ~ubdivi~ioIl

b of sub~ection 4.

(8) Records of spot check ntea~tlrentent~ shall be ntaintained b:y
the regi~trant for a period of t\>\lO :years after contpletion
of the ~pot check ntea~ tlr entents and an:y nece~ sar:y
corrective action~.

(9) Hhere a ~pot check inv 01 ve~ a radiation nteas tlr enlent, s tlch
mea~tlrement ~ha11 be obtained tlsing a ~:y~tem ~ati~f:ying

the reqtlirentent~ of. stlbdivision b of stlb~ection 4 or
which ha~ been intercontpared \>\lith a s:y~tem xneeting those
reqtlir enlent~ wi thin the prev iou~ :y ear.

d. Operating procedtlres.

(1) No indi vidtla1 other than the patient ~ha11 be in the
treatment room dtlr ing treatnlent of a patient.

, (2) If a patient mu~t be held in po~ition dtlr ing tr eatment,
mechanical ~t1Ppor ting or r e~training dev ices ~ha11 be
tl~ed.

(3) The ~:y~tem ~ha11 not be tl~ed in the adrtlini~tration of
radiation therap:y tln1e~~ the reqtlirement~ of ~tlbdivi~ion~

a, b, and c have been met.

History: Amended effective Jtlne 1, 1986, Jtlne 1, 1992, March 1, 1994, f~a:y 1,
1998, March 1, 2883.
General A:l:1thority: NDCC 23 ·28.1 84
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Law implemeftt:ed: NDCC 23 20.1 03, 23 20.1 04

33-10-06-10. Veterinary medicine radiographic installations. Repealed
effective May 1, 1998.

33-10-06-11. Computed tomography X-ray systems.

1. Definitions. In addition to the definitions provided in sections
33-10-01-04 and 33-10-06-02, the following definitions are
applicable to this section:

a. "Computed tomography dose index" means the integral from -7T
to +7T of the dose profile along a line perpendicular to the
tomographic plane divided by the product of the nominal
tomographic section thickness and the number of tomograms
produced in a single scan, that is:

CTDI= 1 f+7T D(z)dz
nT -7T

where:

z = position along a line perpendicular to the tomographic plane.
D{z) = Dose at position z.
T = Nominal tomographic section thickness.
n = Number of tomograms produced in a single scan.

This definition assumes that the dose profile is centered around
z=O and that, for a multiple tomogram system, the scan increment
between adjacent scans is nT.

b. "Contrast scale" means the change in the linear attenuation
coefficient per computed tomography number relative to water,
that is:

cs = ---1!x uw _

(CTN) x - (CTN) w

where:

~x = Linear attenuation coefficient of the material of interest.
~w = Linear attenuation coefficient of water.
{CTN)x = CTN of the material of interest.
(CTN) w = CTN of water.
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c. "cs" (See "Contrast scale").

d. "CT" means a radiologic imaging technique that produces images
of "slices" through a patient's body.

e. "CT conditions of operation" means all selectable parameters
governing the operation of a CT X-ray system including, but
not limited to, nominal tomographic section thickness,
filtration, and the technique factors as defined in section
33-10-06-02.

f. "CTDI" (see "Computed tomography dose index").

g. "CT gantry" means the tube housing assemblies, beam-limiting
devices, detectors, and the supporting structures and frames
which hold these components.

h. "CTN" (see "CT number") .

I. "CT number" means the number used to represent the X-ray
attenuation associated with each elemental area of the CT
image.

where:
k = A constant (The constant has a normal value of one

thousand when the Houndsfield scale of CTN is used.)
Px = Linear attenuation coefficient of the material of

interest.
Pw = Linear attenuation coefficient of water.

j. "Dose profile" means the dose as a function of position along
a line.

k. "Elemental area" means the smallest area within a tomogram for
which the X-ray attenuation properties of a body are depicted.
(see also "Picture element").

1. "Multiple tomogram system" means a computed tomography X-ray
system which obtains X-ray transmission data simultaneously
during a single scan to produce more than one tomogram.

m. "Noise" means the standard deviation of the fluctuations in
computed tomography number expressed as a percentage of the
attenuation coefficient of water. Its estimate (Sn) is
calculated using the following expression:

Sn = 100 x CS x s
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where:

CS = Contrast scale
llw = Linear attenuation coefficient of water.
s = Estimated standard deviation of the CTN of picture

elements in a specified area of the CT image.

n. "Nominal tomographic section thickness" means the full width
at half-maximum of the sensitivity profile taken at the center
of the cross-sectional volume over which X-ray transmission
data are collected.

o. "Picture element" means an elemental area of a tomogram.

p. "Reference plane" means a plane which is displaced from and
parallel to the tomographic plane.

q. "Scan" means the complete process of collecting X-ray
transmission data for the production of a tomogram. Data can
be collected simultaneously during a single scan for the
production of one or more tomograms.

r. "Scan increment" means the amount of relative displacement of
the patient wi th respect to the CT X-ray system between
successive scans measured along the direction of such
displacement.

s. "Scan sequence" means a preselected set of two or more scans
performed consecutively under preselected CT conditions of
operation.

t. "Scan time" means the period of time between the beginning and
end of X-ray transmission data accumulation for a single scan.

u. "Single tomogram system" means a CT X-ray system which obtains
X-ray transmission data during a scan to produce a single
tomogram.

v. "Tomographic plane" means that geometric plane which is
identified as corresponding to the output tomogram.

w. "Tomographic section" means the volume of an object whose X
ray attenuation properties are imaged in a tomogram.

2. Requirements for equipment.

a. Termination of exposure.
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(1) Means must be provided to terminate the X-ray exposure
automatically by either deenergizing the X-ray source or
shuttering the X-ray beam in the event of equipment
failure affecting data collection. Such termination must
occur within an interval that limits the total scan time
to no more than one hundred ten percent of its preset
value through the use of either a backup timer or devices
which monitor equipment function.

(2) A visible signal must indicate when the X-ray exposure
has been terminated through the means required by
paragraph 1.

(3) The operator must be able to terminate the X-ray exposure
at any time during a scan, or series of scans under
computed tomography X-ray sys tem control, of greater than
one-half second duration.

b. Tomographic plane indication and alignment.

(1) For any single tomogram system, means must be provided to
permit visual determination of the tomographic plane or
a reference plane offset from the tomographic plane.

(2) For any multiple tomogram system, means shall be provided
to permit viSual determination of the location of a
reference plane. This reference plane can be offset from
the location of the tomographic planes.

(3) If a device using a light source is used to satisfy
paragraph 1 or 2 the light source must provide
illumination levels sufficient to permit visual
determination of the location of the tomographic plane or
reference plane under ambient light conditions of up to
five hundred lux.

c. Beam-on and shutter status indicators and control switches.

(1) The computed tomography X-ray control and gant.ry must
provide visual indication whenever x rays are produced
and, if applicable, whether the shutter is open or
closed.

(2) Each emergency button or switch must be clearly labeled
as to its function.

d. Indication of computed tomography conditions of operation.
The computed tomography X-ray system must be designed such
that the computed tomography conditions of operation to be
used during a scan or a scan sequence must be indicated prior
to the initiatton of a scan or a scan sequence. On equipment
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having all or some of these conditions of operation at fixed
values, this requirement may be met by permanent markings.
Indication of computed tomography conditions of operation must
be visible from any position from which scan initiation is
possible.

e. Extraneous radiation. When data are not being collected for
image production, the radiation adjacent to the tube port may
not exceed that permitted by subsection 3 of section 33-10-06
04.

f. Maximum surface computed tomography dose index identification.
The angular position where the maximum surface computed
tomography dose index occurs must be identified to allow for
reproducible positioning of a computed tomography dosimetry
phantom.

g. Additional requirements applicable to computed tomography x
ray systems containing a gantry manufactured after September
3, 1985.

(1) The total error in the indicated location of the
tomographic plane or reference plane may not exceed five
millimeters.

(2) If the X-ray p~oduction period is less than one-half
second, the indication of X-ray production must be
actuated for at least one-half second. Indicators at or
near the gantry must be discernible from any point
external to the patient opening where insertion of any
part of the human body into the primary beam is possible.

(3) The deviation of indicated scan increment versus actual
increment may not exceed plus or minus one millimeter
with any mass from zero to one hundred kilograms resting
on the support device. The patient support device must
be incremented from a typical starting position to the
maximum incremented distance or thirty centimeters,
whichever is less, and then returned to the starting
position. Measurement of actual versus indicated scan
increment may be taken anywhere along this travel.

(4) Premature termination of the X-ray exposure by the
operator shall necessitate resetting of the computed
tomography conditions of operation prior to the
initiation of another scan.

h. Facility design requirements.
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(1) All CT capable systems shall be required to have the x
ray control permanently mounted in a protected area
during the entire exposure (see Appendix B) .

121 Aural communication .. Provision must be made for two-way
aural communication between the patient and the operator
at the control panel.

(2) Viewing s~ stentS .

(a) 'Ohndo't><Js, mh:ro!:s, closed circuit television, or an
equivalent must be provided to perntit continuous
observation of the patient during irradiation and
ntUst be so located that the operato!: can observe
the patient from the control panel.

(b) 'Ofuen the p!:inlar~ vie't><Jing s~stent is b~ electronic
nleans, an alternate viewing s~stem (which ma~ be
electronic) must be available for use in the event
of failure of the printar~ vie~ing s~stem.

T. Surveys, calibrations, spot checks, and operating procedures.

(1) Surveys.

(a) All computed tomography X-ray systems installed
after March 1, 1992, and those systems not
previously surveyed must have a survey made by, or
under the direction of, a qualified expert. In
addition, such surveys shall be done after any
change in th~ facili ty or equipment which might
cause a significant increase in radiation hazard.

(b) The registrant shall obtain a written report of the
survey from the qualified expert,and a copy of the
report must be made available to the department
upon request.

(2) Radiation calibrations.

(a) The calibration of the radiation output of the
computed tomography X-ray system must be performed
by, or under the direction of, a qualified expert
who is physically present at the facility during
such calibration.

(b) The calibration of a computed tomography X-ray
system must be performed at intervals specified by
a qualified expert and after any change or
replacement of components which, in the opinion of
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the qualified expert, could cause a change in the
radiation output.

(c) The calibration of the radiation output of a
computed tomography X-ray system must be performed
with a calibrated dosimetry system. The
calibration of such system must be traceable to a
national standard. The dosimetry system must have
been calibrated within the preceding two years.

(d) Computed tomography dosimetry phantoms must be used
in determining the radiation output of a computed
tomography X-ray system. Such phantoms must meet
the following specifications and conditions of use:

[1] Computed tomography dosimetry phantoms must be
right circular cylinders of polYffiethyl
methacrylate of density one point nineteen
plus or minus point zero one grams per cubic
centimeter. The phantoms must be at least
fourteen centimeters in length and must have
diameters of thirty-two centimeters for
testing computed tomography X-ray systems
designed to image any section of the body and
sixteen centimeters for systems designed to
image the head or for whole body scanners
operated in the head scanning mode.

[2] Computed tomography dosimetry phantoms must
provide means for the placement of a dosimeter
along the axis of rotation and along a line
parallel to the axis of rotation one
centimeter from the outer surface and within
the phantom. Means for the placement of
dosimeters or alignment devices at other
locations may be provided.

[3] Any effects on the doses measured due to the
removal of phantom material to accommodate
dosimeters must be accounted for through
appropriate corrections to the reported data
or included in the statement of maximum
deviation for the values obtained using the
phantom.

[4] All dose measurements must be performed with
the computed tomography dosimetry phantom
placed on the patient couch or support device
without additional attenuation materials
present.
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(e) The calibration shall be required for each type of
head, body, or whole-body scan performed at the
facility.

(f) Calibration must meet the following requirements:

[1] The dose profile along the center axis of the
computed tomography dosimetry phantom for the
minimum, maximum, and midrange values of the
nominal tomographic section thickness used by
the regis trant shall be measurable. Where
less than three nominal tomographic
thicknesses can be selected" the dose profile
determination must be performed for each
available nominal tomographic section
thickness.

[2] The computed tomography dose index (For the
purpose of determining the computed tomography
dose index, the manufacturer's statement as to
the nominal tomographic section thickness for
that particular system may be utilized.) along
the two axes specified in item 2 of
subparagraph d must be measured. The computed
tomography dosimetry phantom must be oriented
so that the measurement point one centimeter
from the outer surface and within the phantom
is in the same angular position wi thin the
gantry as the point of maximum' surface
computed tomography dose index identified.
The computed tomography conditions of
operation must correspond to typical values
used by the registrant.

[3] The spot checks specified in paragraph 3 of
subdivision I must be made.

(g) Calibration procedures must be in writing. Records
of calibrations performed must be maintained for
inspection by the department.

(3) Spot checks.

(a) The spot check procedures must be in writing and
must have been developed by a qualified expert.

(b) The spot check procedures must incorporate the use
of a computed tomography dosimetry phantom which
has a capabili ty of providing an indication of
contrast scale, noise, nominal tomographic section
thickness, the resolution capability of the system
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for low and high contrast objects, and measuring
the mean computed tomography number for water or
other reference material.

(c) All spot checks must be included in the calibration
required by paragraph 2 and at time intervals and
under system conditions specified by a qualified
expert.

(d) Spot checks must include acquisition of images
obtained wi th the computed tomography dosimetry
phantoms using the same processing mode and
computed tomography conditions of operation as are
used to perform calibrations required by paragraph
2 of subdivision I. The images must be retained,
until a new calibration is performed, in two forms
as follows:

[1] Photographic copies of the images obtained
from the image display device; and

[2] Images stored in digital form on a storage
medium compatible wi th the computed tomography
X-ray system.

(e) written records of the spot checks performed shall
be maintained for inspection by the department.

(4) Operating procedures.

(a) The computed tomography X-ray system must not be
operated except by an individual who has been
specifically trained in its operation.

(b) Information must be available
regarding the operation and
system. Such information
following:

at the control panel
calibration of the·
must include the

[1] Dates of the latest calibration and spot
checks and the location within the facility
where the results of those tests may be
obtained;

[2] Instructions on the use of the computed
tomography dosimetry phantom (s) including a
schedule of spot checks appropriate for the
system, allowable variations for the indicated
parameters, and the results of at least the
most recent spot checks conducted on the
system;
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[3] The distance in millimeters between the
tomographic plane and the reference plane if a
reference plane is utilized; and

[4] A current technique chart available at the
control panel which specifies for each routine
examination the computed tomography conditions
of operation and the number of scans per
examination.

(c) If the calibration or spot check of the computed
tomography X-ray system identifies that a system
operating parameter has exceeded a tolerance
established by the qualified expert, use of the
computed tomography X~ray system on patients must
be limited to those uses permitted by established
written instructions of the qualified expert.

History: Effective June 1, 1992; amended effective May 1, 1998; March 1,
2003.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-06-12. Bone densitometry.

1. Bone densitometry systems shall be:

a. Certified by the manufacturer pursuant to the Medical Device
Act and subchapter C - electronic product radiation control
(EPRC) of chapter V of the Federal Food, Drug and Cosmetic
Act;

b. Registered in accordance with chapter 33-10-02 of these
regulations; and

c. Maintained and operated in accordance with the manufacturer's
specifications.

2. Equipment requirements. Systems with stepless collimators shall be
provided with means to both size and align the X-ray field such
that the X-ray field at the plane of the image receptor does not
extend beyond two percent of the source-image receptor distance.

3. Operators of bone densitometry systems shall: Complete a training
course on the bone densitometry which is acceptable to the
department. The training course shall include:

a. Basic radiation protection;
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b. Operating procedures for bone densi tometry systems, to include
use of various system functions, safety, and maintenance; and

c. Patient positioning for the type of examinations performed.

4. During the operation of any bone densitometry system:

a. The operator, ancillary personnel, and members of the general
public shall be positioned as far away as practical but not
less than two meters from the patient and bone densitometry
system during the examination. .

b. The operator shall advise the patient that the bone
densitometry examination is a type of X-ray procedure.

5. The registrant shall keep maintenance records for bone densitometry
systems as prescribed by subdivision b of subsection 1 of section
33-10-06-03. These records shall be maintained for inspection by
the a~ency [insert agency :r:ecordkeeping tinteliness as app:r:op:r:iate]
department.

6. Bone densitometry on human patients shall be conducted only:

a. Under a prescription of a licensed practi tioner of the healing
arts; or

b. Under a screening program approved by the department.

7 . Any person proposing to conduct a bone densitometry screening
program shall submit the information outlined in appendix E.

History: Effective March 1, 2003.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03 and 23-20.1-04

6-86



APPENDIX A
INFORMATION ON RADIATION SHIELDING REQUIRED FOR PLAN REVIEWS

In order for the
technical advice,
requirements for a
information shall be

department to provide
and official approval
radiation installation,
submitted:

an evaluation,
on shielding
the following

1. The plans should show, asa minimum, the following:

a. The normal location of the X-ray system's radiation
port; the port's travel and traverse limits; general
direction or directions of the useful beam; locations
of any windows and doors; the location of the
operator's booth; and the location of the X-ray
control panel.

b. Structural composition and thickness or lead
equivalent of all walls, doors, partitions, floor, and
ceiling of the room or rooms concerned.

c. The dimensions of the room or rooms concerned.

d. The type of occupancy of all adjacent areas inclusive
of space above and below the room or rooms concerned.
If there is an exterior wall, show distance to the
closest area or areas where it is likely that
individuals may be present.

e. The make and model of· the X-ray equipment and the
maximum technique factors.

f. The type of examinations or treatments which will be
performed with the equipment, e.g., dental,
orthodontal, chest, gastrointestinal, fluoroscopic,
podiatry, fixed therapy, rotational therapy, etc.

2. Information on the a~ticipated workload of the X-ray
systems.

3. If the services of a qualified expert have been utilized to
determine the shielding requirements, a report, including
all basic assumptions used, must be submitted with the
plans.
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History: Amended effective· June 1, 1992.
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APPENDIX B
MINIMUM DESIGN REQUIREMENTS FOR AN X-RAY MACHINE OPERATOR'S

BOOTH

1. Space requirements.

a. The operator shall be allotted not less than seven and
five-tenths square feet [0.697 square meter] of
unobstructed floor space in the booth.

b. The operator's booth may be any geometric
configuration with no dimension of less than two feet
[0.61 meters].

c. The space shall be allotted excluding any encumbrance
by the console, such as overhang, cables, or other
similar encroachments.

d. The booth must be located or constructed such that
unattenuated direct scatter radiation originating on
the examination table or at the wall cassette not
reach the operator's station in the booth.

2. Structural requirements:

a. The booth walls shall be permanently fixed barriers of
at least seven feet [2.13 meters] high.

b. When a door or movable panel is used as an integral
part of the booth structure, it must have an interlock
which will prevent an exposure when the door or panel
is not closed.

c. Shielding must be provided to meet the requirements of
chapter 33-10-04.1 of these rules.

3. X-ray control placement.

a. The X-ray control for the system shall be fixed within
the booth and:

(1) Shall be at least forty inches [1.02 meters] from
any open edge of the booth wall which is nearest
to the examining table.
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(2) Shall allow the operator to use the majority of
the available viewing windows.

4. viewing system requirements.

a. Each booth shall have at least one viewing device
which will:

(1) Be so placed that the operator can view the
patient during any exposure; and

(2) The device shall be so placed that the operator
can have full view of any occupant of the room
and should be so placed that the operator can
view any entry into the room. If any door, which
allows access to the room, cannot be seen from
the booth, then that door must have an interlock
controlling the exposure which will prevent the
exposure if the door is not closed.

b. When the viewing system is a window, the following
requirements also apply:

(1) The viewing area must be at least one square foot
[0.0929 square meter].

(2) The design of the booth must be such that the
operator I s expected posi tion when viewing the
patient and operating the X-ray system is at
least eighteen inches [0.457 meter] from the edge
of the booth.

(3) The material constituting the window must have
the same lead equivalence as that required in the
booth's wall in which it is mounted.

c. When the viewing sys tern is by mirrors,
must be so located as to accomplish
requirements of subdivision a.

the mirrors
the general

d. When the viewing system is by electronic means:

(1) The camera shall be so located as to accomplish
the general requirements in subdivision a; and

(2) There shall be an alternate viewing system as a
backup for the primary system.
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History: Amended effective June 1, 1986; June 1, 1992.
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APPENDIX C
STRUCTURAL SHIELDING REQUIREMENTS

1. General requirements.

a. Each installation must be provided with such primary
or secondary barriers as are necessary to assure
compliance with section 33 10 04.1 06 and section 33
10 04. 1 07 33 -10 - 04 . 2 - 01 (10 CFR 2 0 . 12 01 , 20 . 1207 ,
20.1208, 20.1301). This requirement must be deemed to
be met if the thicknesses of such barriers are
equivalent to those as computed in accordance with
Appendices B, C, and D of the National Council on
Radiation Protection and Measurements Report No. 49,
"Medical X-ray and Gamma-Ray Protection For Energies
Up to 10 MeV," modified to meet current dose limits.

b. Lead barriers must be mounted in such manner that they
will not sag or cold-flow because of their own weight
and shall be protected against mechanical damage.

c. Joints between different kinds of protective materials
must be designed so that the overall protection of the
barrier is not impaired.

d. Joints at the floor and ceiling must be so designed
that the overall protection is not impaired.

e. windows, window frames, doors, and door frames must
have the same lead equivalent as that required of the
adjacent wall.

f. Holes in protective barriers must be covered so that
overall attenuation is not impaired.

2. Fluoroscopic X-ray systems. Ordinarily, only secondary
barriers are necessary except combined fluoroscopic
radiographic installations.

3. Radiographic systems other than fluoroscopic,
intraoral, or veterinarian systems:

dental

a. All wall, floor, and ceiling areas exposed to the
useful beam must have primary barriers. Primary
barriers in walls must extend to a minimum height of
eighty-four inches [2.13 meters] above the floor.
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b. Secondary barriers must be provided in all wall,
floor, and ceiling areas not having primary barriers
or where the primary barrier requirements are lower
than the secondary requirements.

c. The operator's station at the control shall be behind
a protective barrier, either in a separate room, in a
protected booth, or behind a shield which will
intercept the useful beam and any radiation which has
been scattered only once.

d. A window of lead equivalent glass equal to that
required by the adjacent barrier or a mirror system
shall be provided large enough and so placed that the
operator can see the patient without having to leave
the protected area during exposure.

e. For mobile and portable X-ray systems which are used
for greater than one week in one location (one room or
suite), the requirements of this appendix shall apply.

4 .. Intraoral dental radiographic systems.

a. Dental rooms containing X-ray machines shall be
provided with primary barriers at all areas struck by
the useful beam. Consideration shall be given to the
attenuation provided by the patient.

b. When dental X~ray uni ts are ins taIled in adj acent
rooms or areas, protective barriers shall be provided
between the rooms or areas.

Note: . In many
ordinary
barrier
shielding

cases, structural
walls suffice as
without addition
material.

materials of
a protective

of special

5. Therapeutic X-ray installations. The structural shielding
requirements shall be deemed to be met if the barriers have
been designed and constructed in accordance with the
National Council ort Radiation Protection and Measurements
Report No. 49, "Medical X-ray and Gamma-Ray Protection for
Energies Up To 10 MeV", modified to meet current dose
limits.

6. Veterinary medicine radiographic installations.
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a. All wall, floor, and ceiling areas exposed to the
useful beam shall have primary barriers. Primary
barriers in walls shall extend to a minimum height of
eighty-four inches [2.13 meters] above the floor.

b. Secondary barriers shall be provided in all wall,
floor, and ceiling areas not having primary barriers
or where the primary barrier requirements are lower
than the secondary requirements.
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APPENDIX D
X-RAY FILM DEVELOPING

Time Temperature Chart

Thermometer
Readings

(Degrees)

Minimum
Developing

Times
(Minutes)

22

27

24

1.

20

18

16

E-

80 2
79 2
78 2 %
77 2 %
76 3
75 3
74 3 %
73 3 %
72 4
71 4
70 4 %
69 4 %
68 5
67 5 %
66 5 %
65 6
64 6 %
63 7
62 8
61 8 %
60 9 %

Processing of Film

Manual processing of film.

a. Where film is developed manually, processing
tanks should be made· of mechanically rigid,
corrosion resistant material and the temperature
of solutions in the tanks shall be maintained
within the range of sixt~en degrees Celsius to
twenty-seven degrees Celsius [60-80 degrees
Fahrenheit] . Film shall be developed in
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accordance with the time-temperature
relationships recommended by the film
manufacturer, or, in the absence of such
recommendations, with the above time-temperature
chart.

b. Devices shall be available which will give all of
the following:

(1) The actual temperature of the developer.

(2) An audible or visible signal, after a preset
time (in minutes of duration).

2. Automatic processors and other closed processing
systems.

a. Film shall be developed in accordance with the
time-temperature relationships recommended by the
film manufacturer.

b. The specified developer temperature and immersion
time shall be posted in the darkroom or on the
automatic processor.

c. Preventive maintenance shall be performed on the
unit, except for extended periods of nonuse, on
a frequency basis which is not less than that
schedule recommended by the manufacturer. In the
event that no schedule is available from the
manufacturer a maintenance schedule shall be
established which will preserve good film
quality.

d. After a full cleansing of the pro~essor a film
shall be exposed to a density of approximately
one, with one-half of the film protected
exposure. It will be developed and then kept
near the unit and daily at least one test film
(exposed under techniques identical with those
used for the original test film) shall be
compared with the original test film to evaluate
the adequacy of the unit's developing capability
and base fog level.

3. Processing deviations from the requirements of
appendix D shall be documented by the registrant in
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such manner that the requirements are shown to be met
or exceeded (e.g., extended processing, and special
rapid chemistry) .

4. Other Requirements:

a. Pass boxes, if provided, shall be so constructed
as to exclude light from the darkroom when
cassettes are placed in or removed from the
boxes, and shall incorporate adequate shielding
from stray radiation to prevent exposure· of
undeveloped film.

b. The darkroom shall be light tight and use proper
safelighting such that any film type in use
exposed in a cassette to X-radiation sufficient
to produce an optical density from one to two
when processed shall not suffer an increase in
density greater than 0.1 (0.05 for mammography)
when exposed in the darkroom for two minutes with
all safelights on. If used, daylight film
handling boxes shall preclude fogging of the
film.

c. Darkrooms typically used by more than one
individual shall be provided a method to
prevent accidental entry while undeveloped films
are being handled or processed.

d. Film shall
shall be
radiation.
in a light

be stored in a cool, dry place and
protected from exposure to stray
Film in open packages shall be stored
tight container.

e. Film cassettes and intensifying screens shall be
inspected periodically and shall be cleaned and
replaced as necessary to best assure radiographs
of good diagnostic quality.

f. Outdated X-ray film shall not be used for
diagnostic radiographs, unless the film has/been
stored in accordance with the manufacturer's
recommendations and a sample of the film passes
a sensitometric test for normal ranges of base
plus fog and speed.
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g. Film developing solutions shall be prepared in
accordance with the directions given by the
manufacturer, and shall be maintained in strength
by replenishment or renewal so that full
development is accomplished within the time
specified by the manufacturer.
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APPENDIX E
INFORMATION TO BE SUBMITTED BY PERSONS

PROPOSING TO CONDUCT HE,At..ING ARTS SCREENING

Persons requesting that the department approve a healing arts
screening program shall submit the following information and
evaluation:

1. Name and address of the applicant and, where
applicable, the names and addresses of agents within
this state.

2. Diseases or conditions for which
examinations are to be used in diagnoses.

the X-ray

3. A detailed description of the X-ray examinations
proposed in the screening program.

4. Description of the population to be examined in the
screening program, i.e., age, sex, physical condition,
and other appropriate information.

5. Any evaluation of any known alternate methods not
involving ionizing radiation which could achieve the
goals of the screening program and why these methods
are not used instead of the X-ray examinations. .

6. An evaluation by a qualified expert on the X~ray

systems to be used in the screening program. The
evaluation by the qualified expert shall show that
such systems do satisfy all requirements of this
article. The evaluation shall include a measurement
of patient exposures from the X-ray examinations to be
performed.

7.. A description of the diagnostic X-ray quality control
program.

8. A copy of the technique chart for the X-ray
examination procedures to be used.

9. The qualifications of each individual who will be
operating the X-ray systems.

6-99



10. The qualifications of the individual who will be
supervising the operators of the X-ray systems. The
extent of supervision and the method of work
performance evaluation shall be specified.

11. The name and address of the individual who will
interpret the radiographs.

12. A description of the procedures to be used in advising
the individuals screened and their private
practitioners of the healing arts of the results of
the screening procedure and any further medical needs
indicated.

13. A description of the procedures for the retention or
disposition of the radiographs and other records
pertaining to the X-ray examinations.

14. An indication of the frequency of screening and the
duration of the entire screening program.

History: Effective October 1, 1982; amended effective June 1,
1986; June 1, 1992; May 1, 1998.
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APPENDIX F
GENERAL TRAINING

REQUIREMENTS FOR ALL X-RAY OPERATORS

The Department may use interview, observation and/or testing
to determine compliance. The following are areas in which an
individual shall have expertise for the competent operation of
X-ray equipment:

1. Fundamentals of radiation safety.

a. Characteristics of X-radiation.
b. Units of radiation dose (mrem).
c. Hazards of exposure to radiation.
d. Levels of radiation from sources of radiation.
e. Methods of controlling radiation dose.

(1) working time.
(2) Working distance.
(3) Shielding.
(4) Collimation.
(5) Filtration.
(6) Gonad shielding and other patient protection

devices.
(7) Restriction of X-ray beam to the image receptor.
(8) Grid utilization.
(9) Utilization of mechanical immobilization device.

2. Familiarization with equipment.

a. Identification of controls.
b. Function of each control.
c. How to use a technique chart.

3. Film processing.

a. Film speed as related to patient exposure.
b. Film processing parameters.
c. Quality assurance program.

4. Emergency procedures.

a. Termination of exposure in event of automatic
timing device failure.
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5. Proper use of personnel dosimetry.

a. Location of dosimeter.
b. Interpretation of personnel monitoring reports.

6 .

a.
b.
c.

Anatomy and positioning.

Relevant human anatomy.
Relevant human physiology.
Radiographic positioning.

7. The requirements of pertinent federal and state rules.

8. The licensee's or registrant's written operating and
emergency procedures.
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APPENDIX G

The following are individuals that qualify for training
exemptions, approved Allied Health professions which qualify
for cross-training into diagnostic X-ray as a limited
diagnostic x-ray machine operator and individuals who may
order diagnostic X-rays to be taken by a limited diagnostic x
ray machine operator outside the scope of procedures in
Appendix I:

1. Individuals exempt from minimum training requirements in
subparagraph b of paragraph 2 of subdivision a of
subsection 1 of section 33-10-06~03.

a. Medical doctors
b. Chiropractors
c. Doctors of Osteopathy
d. Podiatrists

2. Prerequisite Qualification: Individuals who qualify for
cross-training as a limited diagnostic x-ray machine
operator.

a. Nurse Practitioner, Registered Nurse, Licensed
Practical Nurse, Associate of Science Practical
Nurse

b. Emergency Medical Technician Paramedic
c. Physical Therapist, Physical Therapy Assistant
d. Occupational Therapist, Occupational Therapy

Assistant
e. Medical Technologist, Medical Lab Technician,

Clinical Lab Technician
f. Physician Assistant
g. Orthopedic Physician Assistant

3. Individuals who may order emergency X-ray examinations
outside the scope of procedures in Appendix I to be taken
by limited diagnostic x-ray machine operators:

a. Medical Doctor
b. Doctor of Osteopathy
c. Physician Assistant
d. Nurse Practitioner
e. Chiropractor
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APPENDIX H

Limited Diagnostic X-ray Machine Operator Training
Requirements

Students must meet the prerequisite requirements of item 1 of
subparagraph b of paragraph 2 of subdivision a of Subsection
1 of Section 33-10-06-03 and complete the training
requirements of this appendix.

Training requirements have been divided into two sections,
didactic instruction and clinical experience/supervision.
Upon completion of didactic training, the individual must
complete the clinical experience requirements of either
subdivision a and b of subsection 2 and demonstrate competence
for examinations listed in Appendix I. Records must be
maintained to demonstrate compliance with these requirements.

1. Didactic instruction section: Individuals shall complete
a minimum of eighty hours of didactic training at a
single course providing the minimum hours of instruction
in the subjects below. Correspondence course work cannot
exceed twenty percent of the eighty-hour course (sixteen
hours maximum). The course content should approximate
the outline below.· The eighty-hour course is subject to
Department approval. Individuals must also complete the
three-hour self study course designed by the State Health
Department. ·An examination is required to demonstrate
successful completion of a course.

a. Basic X-ray Physics 12 hrs.
general description of production of X-rays
function of filtration and effects it has on X
ray beam
collimation
types and function of beam limiting devices
design, features and function of X-ray tube

b. Radiobiology 1 hr.
effects of ionizing radiation to the human body
factors that cause somatic and genetic damage

c. Radiation Protection 6 hrs.
ALARA concept
shielding materials
radiation quantity and units of measurement
basic interactions of X-ray with matter
primary and secondary scatter
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importance of time, distance, shielding
maximum permissible dose-occupational/public
latency period
patient protection

d. Principles of Exposure 15 hrs.
factors that control and influence radiographic
quality
properties of X-rays
size distortion caused by geometric parameters
parameters which cause shape distortion
technique factor selection
15% rule, mAs and kVp relationship
grid-types, ratios, and how they affect image
quality
intensifying screens
X-ray film
artifacts
inverse square law

e. Darkroom Procedure and Processing 4 hrs.
film storage and handling
film processing and troubleshooting
design, features and function of a processor
silver recovery
quality assurance/quality control

f. Anatomy and Positioning
1. Chest 4 hrs.
2. Abdomen 4 hrs.
3. Extremity 8 hrs.
4. Spine 8 hrs.
5. Skull 8 hrs.

Pediatric

Rules and Regulations

2 hrs.

1 hr.

2 . Clinical experience/ supervision section . Individuals
must complete either a or b below. If the individual is
unable to demonstrate clinical competence in a procedure
due to a lack of opportunity, 'the student shall complete
the three prerequisite examinations required by Appendix
J using simulation for subdivision s a through k
subsection 1 of Appendix J. Final demonstration of
competence in subdivisions a through s of subsection 1 of
Appendix J should be completed as soon as there is a
patient requiring the procedure. No individual may
perform an unsupervised procedure for which they have not
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successfully completed the final demonstration of
competence.

a. The individual must complete three months of
clinical training during which time they may perform
X-ray examinations only under direct supervision.

(1) Direct supervision and evaluation of competence
shall be performed by a general diagnostic
operator or a limited diagnostic x-ray machine
operator with 2 years experience.

(2) The individual shall utilize proper procedure
as indicated in Appendix J.

(3) The individual shall be evaluated on procedure,
performance and competency on forms provided by
the Department for each of the examinations
listed in Appendix Ii or

b. Individuals must complete at least one hundred
twenty hours of clinical training at a facility
where there is routinely fifty or more limit~d

diagnostic X-ray examinations performed per week.
During this time they may perform X-ray examinations
only under direct supervision. After completing the
one hundred twenty hours of training, the individual
must complete an additional three month probationary
training period as outlined in number four of this
part.

(1) Direct supervision and evaluation of competence
shall be performed by a general diagnostic
operator or a limited diagnostic x-ray machine
operator with two years experience.

(2) The individual shall utilize proper procedure
as indicated in appendix J.

(3) The individual shall be evaluated on procedure
performance and competency on forms provided by
the department for each of the examinations
listed in appendix I.

(4) Upon completion of one hundred twenty clinical
hours and demonstration of competence in
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accordance with appendix J. for limited
diagnostic x-ray machine operator examinations:

(a) Individuals must complete a three-month
probationary training period during which
time they may independently perform
limited diagnostic x-ray machine operator
examinations for the procedures which they
have successfully demonstrated competence.

(b) During the three-month probationary
training, a general diagnostic operator,
or a limited diagnostic x-ray machine
operator with two years experience, or a
radiologist must evaluate all films and
conduct at least six hours of direct
supervision on a weekly basis and give
feedback on any needed improvements.

[1 ]

[2 ]

All films, including repeat
waste films, must be kept
evaluation.

Evaluation must be done on
supplied by the Department.
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APPENDIX I

Specific examinations that are allowed in the scope of
practice for limited diagnostic x-ray machine operators.

Chest:
Ribs:
Abdomen:
Hand & fingers:
Wrist:
Forearm:
Elbow:
Humerus:
Shoulder:
Clavicle:
Pelvis:
Hips:
Femur:
Knee:
Patella:
Tibia-Fibula:
Ankle:
Calcaneous:
Foot & toes:
Sinuses:
Skull:
Facial bones:
Nasal bones:
C-spine:

T-spine:
L-spine:

PA, lateral, decubitus
AP, PA, obliques
KUB, upright abdomen
PA, lateral, oblique
PA, lateral, oblique
AP, lateral
AP, lateral
AP, lateral
AP~ internal & external rotation, y-view
AP '. AP axial
AP
AP, Frog leg lateral, cross-table lateral
AP, lateral
AP, lateral, obliques
AP, lateral, sunrise
AP, lateral
AP, lateral, obliques
Plantodorsal, lateral
AP, lateral, obliques
Water's, lateral
AP/PA, lateral
PA, lateral
Water's, lateral
AP, lateral, odontoid (not trauma),

swimmer's (not trauma)
AP, lateral, swimmer's (not trauma)
AP, lateral, L5-Sl lateral

Any si tuation deemed an emergency and requiring a limited
diagnostic x-ray machine operator to conduct procedures not
specifically listed above, requires a written order from an
individual listed in part 3 of appendix G and direct
supervision from the individual ordering the examination in
accordance with item 1 of subparagraph c of paragraph 2 of
subdivision a of subsection 1 of section 33-10-06-03.
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APPENDIX J

X-ray Procedure and Image Competency Criteria

An individual must perform at least three examinations prior
to requesting a final competency evaluation for each of the
limited scope examinations listed in appendix I. The three
preevaluation examinations should be on actual patients but
may be simulated if there is an insufficient number of
patients requiring.the procedure during the students clinical
competency training period. The evaluations shall be
documented on forms provided by the department. The final
competency evaluation must be on an actual patient. To pass
a final competency evaluation, the individual must receive an
acceptable rating in each of the criteria listed below.

1. At a minimum, the following ,cri teria must be evaluated
during a procedure and image competency evaluation
involving an actual patient. Simulated procedures need
to evaluate only subdivisions a through k below:

a. Select appropriate film size
b. Select appropriate technique
c. Use correct source-to-image distance
d. Establish proper direction of central ray
e. Execute proper patient position
f. Collimate if appropriate
g. Provide gonadal shielding if appropriate
h. Use correct film markers
I. Give proper patient instruction
J. Place patient information correctly on the film
k. Complete examination in an acceptable time limit
1. All anatomi~al parts included on the film
m. Correct positioning of anatomical parts
n. Appropriate contrast
o. Adequate density
p. Correct use of right and left markers
q. Proper accessory markers as needed
r. No visible motion
s. Patient information correct and clearly visible

2. If the individual is unable to demonstrate clinical
competence while completing the requirements for clinical
supervision in either subdivision a or b of subsection 2
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of appendix H due to a lack of opportunities to conduct
certain procedures, the student shall complete the three
prerequisite examinations using simulation for
subdivision a through k of subsection 1. Final
demonstration of competence in subdivisions a through s
of subsection 1 should be completed as soon as there 'is
a patient requiring the procedure. No individual may
perform an unsupervised procedure for which they have not
successfully completed the final demonstration of
competence.
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APPENDIX K

Training exemption and demonstration of competence for
individuals with greater than two years experience

After six ntonths front the effective date of this' regulation,
limited diagnostic x ray machine operators meeting the
requirentents of this regulation in accordance with this
appendix may only perform pl:ocedures in the examinations in
which they have successfully demonstrated competence. Frior
examinations are not necessary for demonstrating competence in
accordance with this appendix.

1. Training exemption

Individuals who have conrpleted two years of experience
prior to the effective date of this regulation.and have
not attended an eighty hOUl: didactic training program as
identified in item 2 of subparagraph b of paragraph 2 of
subdivision a of subsection 1 of section 33 18 86 83 are
exentpt front conrpleting the eighty hour didactic training
if they can demonstrate they have completed at least
eighty hours of relevant X ray training regardless of the
length of the individual training session prior to the
effective date of this l:egulation, and

2. Dentonstrate competence in accordance with this appendix
as follows.

a. competence
diagnostic
department,

shall be
operator
and

determined by a
on forms provided

general
by the

b. conrpetence shall include successful dentonstration of
items 1 a through s 'of appendix J fOl: all pl:ocedur.es
listed in appendix I.

APPENDIX K

Continuing Education Requirements

Continuing education units (CED's) are reguired for all
limited X-ray machine ooerators and general diagnostic
operators as defined by 33-10-06-03 of the North Dakota
Radiological Health Rules. CED requirements will be
associated with a two-year cycle (biennium).
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~ General diagnostic operators shall obtain a minimum of 24
CED's per biennium.

~ Limited X-ray machine ooerators shall obtain a minimum of
12 CED's per biennium.

h Dni ts from one biennium cannot be carried. forward or
applied to the following biennium.

~ Determining the beginning of a biennium.

~ For limited X-ray machine operators and general
diagnostic operators not certified through an
accrediting body, the biennium will begin January I,
2009.

~ For qeneral diagnostic operators certified through
an accrediting body, the biennium will be defined by
the registration requirements through their
accrediting body and shall begin on the first due
date following January I, 2009.

~ CED activities must be approved by an accrediting body.
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CHAPTER 33-10-07.1 REPEALED

CHAPTER 33-10-07.2 ALL NEW



Section
33-10-07.2-01

CHAPTER 33-10-07.2
MEDICAL USE OF BYPRODUCT MATERIAL

Adoption by Reference of Several Sections in 10
Code of Federal Regulations Part 35

'.

33-10-07.2-01. AdoPtion by reference of several sections in
10 Code of Federal Regulations part 35. 10 Code of Federal
Regulations 35.1,35.2,35.5,35.6,35.7,35.10,35.11,35.12,
35.13, 35.14, 35.15, 35.18, 35.19, 35.24, 35.26, 35.27, 35.40,
35.41, 35.49, 35.50, 35:51, 35.55, 35.57, 35.59, 35.60, 35.61,
35.63, 35.65, 35.67, 35.69, 35.70, 35.75, 35.80, 35.92, 35.100,
35.190, 35.200, 35.204, 35.290, 35.300, 35.310, 35.315, 35.390,
35.392, 35.394, 35.396, 35.400, 35.404, 35.406, 35.410, 35.415,
35.432, 35.433, 35.457, 35.490, 35.491, 35.500, 35.590, 35.600,
35.604, 35.605, 35.610, 35.615, 35.630, 35.632, 35.633, 35:635,
35.642, 35.643, 35.645, 35.647, 35.652, 35.655, 35.657, 35.690,
35.1000, 35.2024, 35.2026, 35.2040, 35.2041, 35.2060, 35.2061,
35.2063, 35.2067, 35.2070, 35.2075, 35.2080, 35.2092, 35.2204,
35.2310, 35.2404, 35.2406, 35.2432, 35.2433, 35.2605, 35.2610,
35.2630, 35.2632, 35.2642, 35.2643, 35.2645, 35.2647, 35.2652,
35.2655, 35.3045, 35.3047 and 35.3067 are adopted by reference as
they exist on January 1, 2010, with the following exceptions:

1. Not adopted by reference are 35.11(c) (1) and 35.13(2) (1).

2. Requirements in 10 Code of Federal Regulations 35 that
apply to· "byproduct material" also apply to naturally
occurring or accelerator-produced radioactive material.

3. Where the words "NRC", "commission", "NRC regional
office", or "director, office of nuclear material safety
and safeguards" appear in 10 Code of Federal Regulations
part 35, substitute the words "North Dakota department of
health" .

4. "Act" includes North Dakota Century Code chapters 23-20
and 23-20.1.

5. North Dakota state form number 8418, "application for
radioactive material license", must be used instead of
NRC form 313 as specified in 10 Code of Federal
Regulations 34.

6. For references to 10 Code of Federal Regulations parts
170 and 171, see 33-10-11 for applicable fee schedules.
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History:
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04
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CHAPTER 33-10-08
RADIATION SAFETY REQUIREMENTS FOR ANALYTICAL X..;RAY EQUIPMENT

Section
33-10-08-01
33-10-08-02
33-10-08-03
33-10-08-04
33-10-08-05
33-10-08-06

Purpose and Scope
Definitions
Equipment Requirements
Area Requirements
Operating Requirements
Personnel Requirements

33-10-08-01. Purpose and scope. This chapter provides special requirements for
analytical X-ray equipment. The requirements of this chapter are in addition to, and not in
substitution for, applicable requirements in other chapters of this article.

History: Amended effective June 1, 1986; June 1, 1992.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 23-20.1-03

33-10-08-02. Definitions. As used in this chapter, the following definitions apply:

1. "Analytical X-ray equipment" means equipment used for X-ray diffraction or
fluorescence analysis.

2. "Analytical X-ray system" means a group of components utilizing X-rays or
gamma rays to determine the elemental composition or to examine the
microstructure ofmaterials.

3. "Fail-safe characteristics" means a design feature which causes beam port shutters
to close, or otherwise prevents emergence of the primary beam, upon the failure
of a safety or warning device.

4. "Local components" means part of an analytical X-ray system and includes areas
that are struck by X-rays such as radiation source housings, port and shutter
assemblies, collimators, sample holders, cameras, goniometers, detectors an~

shielding, but do not include power supplies, transformers, amplifiers, readout
devices, and control panels.

5. "Normal operating procedures" means step-by-step instructions necessary to
accomplish the analysis. These procedures must include sample insertion and
manipulation, equipment alignment, routine maintenance by the registrant, and
data recording procedures, which are related to radiation safety.
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6. "Open-beam configuration" means an analytical X..;ray system in which an
individual could accidentally place some part of the individual's body in the
primary beam path during normal operation.

7. "Primary beam" means ionizing radiation which passes through an aperture of the
-source housing by a direct path from the X-ray tube or a radioactive source
located in the radiation source housing.

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 23-20.1-03

33-10-08-03. Equipment requirements.

1. Safety device. A device which prevents the entry of any portion of an individual's
body into the primary X-ray beam path or which causes the beam to be shut off
upon entry into its path shall be provided on all open-beam configurations. A
registrant may apply to the department for an exemption from the requirement of
a safety device. Such application shall include:

a. A description of the various safety devices that have been evaluated.

b. The reason each of these devices cannot be used.

c. . A description of the alternative methods that will be employed to
minimize the possibility of an accidental exposure, including procedures
to assure that operators and others in the area will be informed of the
absence of safety devices.

2. Warning devices.

a. Open-beam configurations shall be provided with a readily discernible
indication of:

(1) X-ray tube (ON-OFF) status located near the radiation source
housing, if the primary beam is controlled in this manner.

(2) Shutter status (OPEN-CLOSED) located near each port on the
radiation source housing, if the primary beam is controlled in this
manner.

b. An easily visible warning light labeled with the words "X-RAY ON", or
words having a similar intent, must be located:

(1) Near any switch that energizes an X-ray tube and shall be
illuminated only when the tube is energized.
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(2) In the case of a radioactive source, near any switch that opens a
housing shutter and must be illuminated only when the shutter is
open.

c. Warning devices shall be labeled so that their purpose is easily identified.
On equipment installed after August 1, 1979, warning devices shall have
fail-safe characteristics.

3. Ports. Unused ports on radiation source housings shall be secured in the closed
position in a manner which will prevent casual opening.

4. Labeling. All analytical X-ray equipment shall be labeled with a readily
discernible sign or signs bearing the radiation symbol and the words:

a. "CAUTION-HIGH INTENSITY X-RAY BEAM", or words having a
similar intent, on the X-ray source ho.using; and

b. "CAUTION RADIATION-THIS EQUIPMENT PRODUCES
RADIATION WHEN ENERGIZED", or words having a similar intent,
near any switch that energizes an X-ray tube if the radiation source is an
X-ray tube; or

c. "CAUTION-RADIOACTIVE MATERIAL", or words having a similar
intent, on the source housing in accordance with subseetiofl 4 of seetiofl
33 10 04.1 13 chapter 33-10-04.2 if the radiation source is a radionuclide.

5. Shutters. On open-beam configurations installed after August 1, 1979, each port
on the radiation source housing shall be equipped with a shutter that cannot be
opened unless a collimator or a coupling has been connected to the port.

6. Warning lights.

a. An easily visible warning light labeled with the words "X-RAY ON", or
words having a similar intent, shall b,e located:

(1) Near any switch that energizes an X-ray tube and shall be
illuminated only when the tube is energized; or

(2) In the case of a radioactive source, near any switch that opens a
housing shutter, and shall be illuminated only when the shutter is
open.

b. On equipment installed after August 1, 1979, warning lights shall have
fail-safe characteristics.
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7. Radiation source housing. Each radiation source housing is subject to the
following requirements:

a. Each X-ray tube housing shall be equipped with an interlock that shuts off
the tube if 'it is removed from the radiation source housing or if the
housing is disassembled.

b. Each radioactive source housing or port cover or each X-ray tube housing
shall be so constructed that, with all shutters closed, the radiation
measured at a distance of five centimeters from its surface is not capable
of producing a dose in excess of twenty-five hundredths millisieverts [2.5
millirems] in one hour. For systems utilizing X-ray tubes, this limit shall
be met at any specified tube rating.

8. Generator cabinet. Each X-ray generator shall be supplied with a protective
cabinet which limits leakage radiation measured at a distance of five centimeters
from its surface such that it is not capable of producing a dose in excess of two
and one-halfmicrosieverts [0.25 millirem] in one hour.

History: Amended effective June 1, 1986; June 1, 1992; March 1, 1994; May 1,1998.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 23-20.1-03

33-10-08-04. Area requirements.

1. Radiation levels. The local components of an analytical X·ray system shall be
located and arranged and shall include sufficient shielding or access control such
that no radiation levels exist in any area surrounding the local component group
which could result in a dose to an individual present therein in excess of the dose
limits given in subseetion 1 of seetion 'chapter 33-10-04.-l-Q.+2 . For systems
utilizing X-ray tubes, these levels shall be met at any specified tube rating.

2. Surveys.

a. Radiation surveys, as required by subseetion 2 of seetion chapter 33-10
04.-l-Q.+2, of all analytical X-ray systems sufficient to show compliance
with subsection 1 of this section shall be performed:

(1) Upon installation of the equipment, and at least once every twelve
months thereafter.

(2) Following any change in the initial arrangement, number, or type
of local components in the system.

(3) Following any maintenance requiring the disassembly or removal
of a local component in the system.
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(4) During the perfonnance of maintenance and alignment procedures
if the procedures require the presence of a primary X-ray beam
when any local component in the system is disassembled or
removed.

(5) Any time a visual inspection of the local components in the system
reveals an abnonnal condition.

(6) Whenever personnel monitoring devices show a significant
increase over the previous monitoring period or the readings are
approaching the limits specified in seetion chapter 33-10-04..J..-%2..

b. Radiation survey measurements shall not be required if a registrant can
demonstrate compliance with subsection 1 to the satisfaction of the
department.

3. Posting. Each area or room containing analytical X-ray equipment shall be
conspicuously posted with a sign or signs bearing the radiation symbol and the
words "CAUTION-X-RAY EQUIPMENT", or words having a similar intent in
accordance with seetion chapter 33-10-04.-l:-l-J2..

History: Amended effective June 1, 1986; June 1, 1992; March 1, 1994.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 23-20.1-03

33-10-08-05. Operating requirements.

1. Procedures. Nonnal operating procedures shall be written and available to all
analytical X-ray equipment workers. No individual shall be pennitted to operate
analytical X-ray equipment in any manner other than that specified in the
procedures unless such individual has obtained written approval of the radiation
safety officer.

2. Bypassing. No individual shall bypass a safety device or interlock unless such
individual has obtained the approval of the radiation safety officer. Such approval
shall be for a specified period of time. When a safety device or interlock has been
bypassed, a readily discernible sign bearing the words "SAFETY DEVICE NOT
WORKING", or words having a similar intent, shall be placed on the radiation
source housing.

3. Repair or modification of X-ray tube systems. Except as specified in subsection
2 of this section, no operation involving removal of covers, shielding materials, or
tube housings or modifications to shutters, collimators, or beam stops shall be
perfonned without ascertaining that the tube is off and will remain off until safe
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conditions have been restored. The main switch, rather than interlocks, shall be
used for routine shutdown in preparation for repairs.

4. Radioactive source replacement, testing, or repair. Radioactive source
housings shall be opened for source replacement, leak testing, or other
maintenance or repair procedures only by individuals authorized to specifically
conduct such procedures under a license issued by the United States nuclear
regulatory commission, an agreement state, or a licensing state.

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 23-20.1-03

33-10-08-06. Personnel requirements.

1. Instruction. No individual shall be permitted to operate or maintain analytical x
ray equipment unless such individual has received instruction in and demonstrated
competence as to all of the following:

a. Identification of radiation hazards associated with the use of the
equipment.

b. Significance of the various radiation warning, safety devices, and
interlocks incorporated into the equipment, or the reasons they have not
been installed on certain pieces of equipment and the extra precautions
required in such cases.

c. Proper operating procedures for the equipment.

d. Recognition of symptoms of an acute localized exposure.

e. Proper procedures for reporting an actual or suspected exposure.

2. Personnel monitoring.

a. Finger or wrist dosimetric devices shall be provided to and shall be used
by:

(1) Analytical X-ray equipment workers using systems having an
open-beam configuration and not equipped with a safety device.

(2) Personnel maintaining analytical X-ray equipment if the
maintenance procedures require the presence of a primary X-ray
beam when any local component in the analytical X-ray system is
disassembled or removed..
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b. Reported dose values shall not be used for the purpose of determining
compliance with subsection 1 of section chapter 33-10-04.-l-Ge2 unless
evaluated by a qualified expert.

History: Amended effective June 1, 1986; June 1, 1992; March 1, 1994.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 23-20.1-03



CHAPTER 33-10-09
RADIATION SAFETY REQUIREMENTS FOR PARTICLE ACCELERATORS

Section
33-10-09-01
33-10-09-02
33-10-09-03

Purpose and Scope
Registration Procedure
Radiation Safety Requirements for the
Use of Particle Accelerators

33-10-09-01. Purpose and scope.

1. This chapter establishes procedures. for the registration and the
use of particle accelerators.

2. In addition to the requirements of this chapter, all registrants
are subject to the requirements of chapters 33-10-01, 33-10-02, 33
10-04.~~, and 33-10-10. Registrants engaged in industrial
radiographic operations are subject to the requirements of chapter
33-10-05 and registrants engaged in the healing arts are subject to
the requirements of chapter 33-10-06 or 33-10-07 .~~, or both.
Registrants whose operations result in the production of
radioactive material are subject to the requirements of chapter 33-
10-03. .

History: Amended effective June 1, 1986; March 1, 1994; March 1, 2003.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-09-02. Registration procedure.

1. Registration requirements. No person shall receive, possess, use,
transfer, own, or acquire a particle accelerator except as
authorized in a registration issued pursuant to chapter 33-10-02.

2. General requirements for the issuance of a registration for
particle accelerators. (Refer to chapter 33-10-02.) In addition to
the requirements of chapter 33-10-02, a registration application
for use of a particle accelerator will be approved only if the
department determines all of the following:

a. The applicant is qualified by reason of training and
experience to use the accelerator in question for the purpose
requested in accordance with this chapter and chapters 33-10-
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04.±l and 33-10-10 in such a manner as to minimize danger to
public health and safety or property.

b. The applicant's proposed or existing equipment, facilities,
operating and emergency procedures are adequate to protect
health and minimize danger to public health and safety or
property.

c. The issuance of the registration will not be inimical to the
health and safety of the public, and the applicant satisfies
any applicable special requirement in subsection 3.

d. The applicant has appointed a radiation safety officer.

e. The applicant or the applicant's staff has substantial
experience in the use of particle accelerators and training
sufficient for application to its intended uses.

f. The applicant has established a radiation safety committee to
approve, in advance, proposals for uses of particle
accelerators, whenever deemed necessary by the department.

g. The applicant has an adequate training program for particle
accelerator operators.

3. Human use of particle accelerators. In addition to the
requirements set forth in chapter 33-10-02, a registration for use
of a particle accelerator in the healing arts will be issued only
if all of the following are met:

a. Whenever deemed necessary by the department, the applicant has
appointed a medical committee of at least three members to
evaluate all proposals for research, diagnostic, and
therapeutic use of a particle accelerator. Membership of the
committee should include physicians expert in internal
medicine, hematology, therapeutic radiology, and a person
experienced in depth dose calculations and protection against
radiation.

b. The individuals designated on the application as the users
have substantial training and experience in deep therapy
techniques or in the use of particle accelerators to treat
humans.

c. The individual designated on the application as the user must
be a physician.

History: Amended effective June 1, 1986; June 1, 1992; March I! 1994.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04
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33-10-09-03.
accelerators.

Radiation safety requirements for the use of particle

1. General requirements.

a. This section establishes radiation safety requirements for the
use of particle accelerators. The requirements of this
section are in addition to, and not in substitution for, other
applicable requirements of the chapter.

b. The registrant shall be responsible for assuring that all
requirements of this chapter are met.

2. Limitations.

a. No registrant shall permit any individual to act as an
operator of a particle accelerator until such individual has:

(1) Been instructed in radiation safety and shall have
demonstrated an understanding thereof.

(2) Received copies of and instruction in this chapter
the applicable requirements of chapters 33-10-04.±~

33-10-10, pertinent registration conditions and
registrant I s operating and emergency procedures,
shall have demonstrated understanding thereof.

and
and
the
and

(3) Demonstrated competence to use the particle accelerator,
related equipment, and survey instruments which will be
employed.

b. The radiation safety commi ttee or the radiation safety officer
shall have the authority to terminate the operations at a
particle accelerator facility if such action is deemed
necessary to protect health and minimize danger to public
health and safety or property.

3. Shielding and safety design requirements.

a. A qualified expert, specifically approved by the department,
shall be consulted in the design of a particle accelerator
installation and called upon to perform a radiation survey
when the accelerator is first capable of producing radiation.

b. Each particle accelerator installation shall be provided with
such primary or secondary barriers as are necessary to assure
compliance wi th sl1bsection 1 of section 33 10 04.1 06 and
sl1bsection 1 of section 33 10 04.1 07 chapter 33-10-04.2.
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4. Particle accelerator controls and interlock systems.

a. Instrumentation, readouts, and controls on the particle
accelerator control console shall be clearly identified and
easily discernible.

b. Each entrance into a target room or other high radiation area
shall be provided with a safety interlock that shuts down the
machine under conditions of barrier penetration.

c. Each safety interlock shall be on a circuit which shall allow
its operation independently of all other safety interlocks.

d. All safety interlocks shall be designed so that any defect or
component failure in the interlock system prevents operation
of the accelerator.

e. When a safety interlock system has been tripped, it shall only
be possible to resume pperation of the accelerator by manually
resetting controls at the position where the interlock has
been tripped, and lastly at the main control console.

f. A scram button or other emergency power cutoff switch shall be
located and easily identifiable in all high radiation areas.
Such a cutoff switch shall include a manual reset so that the
accelerator cannot be restarted from the accelerator control
console without resetting the cutoff switch.

5. Warning devices.

a. All locations designated as high radiation areas, and
entrances to such locations, shall be equipped with easily
observable warning lights that operate when, and only when,
radiation is being produced.'

b. Except in facilities designed for human exposure, each high
radiation area shall have an audible warning device which
shall be activated for fifteen seconds prior to the possible
creation of such high radiation area. Such warning device
shall be clearly discernible in all high radiation areas and
all areas immediately adjacent to the high radiation areas.

c. Barriers, temporary or otherwise, and pathways leading to high
radiation areas shall be posted in accordance with subsection
1 of section 33 10 04.1 13 chapter 33-10-04.2.

6. Operating procedures.

a. Particle accelerators, when not in operation, shall be secured
to prevent unauthorized use.
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b. The safety interlock system shall not be used to turn off the
accelerator beam except in an emergency.

c. All safety and warning devices, including interlocks, shall be
checked for proper operability at intervals not to exceed
three months. Results of such tests shall be maintained at
the accelerator facility for inspection by the department.

d. Electrical circuit diagrams of the accelerator and
associated interlock systems shall be kept current
maintained for inspection by the department and shall
available to the operator at each accelerator facility.

the
and
be

e. If, for any reason, it is necessary to intentionally bypass a
safety interlock or interlocks, such action shall be:

(1) Authorized by the radiation safety committee or radiation
safety officer.

(2) Recorded in a permanent log and a notice posted at the
accelerator control console.

(3) Terminated as soon as possible.

f. A copy of the current operating and the emergency procedures
shall be maintained at the accelerator control panel.

7. Radiation monitoring requirements.

a. There shall be available at each particle accelerator
facility, appropriate portable monitoring equipment which is
operable and has been appropriately calibrated for the
radiations being produced at the facility. Such equipment
shall be tested for proper operation daily and calibrated at
intervals not to exceed one year, and after each servicing and
repair.

b. A radiation· protection survey shall be performed· and
documented bya qualified expert, specifically approved by the
department, when changes have been made in· shielding,
operation, equipment, or occupancy of adjacent areas.

c. Radiation levels in all high radiation areas shall be
continuously monitored. The monitoring devices shall be
electrically independent of the accelerator control and safety
interlock systems and capable of providing a readout at the
control panel.

d. All area monitors shall be calibrated at intervals not to
exceed one year and after each servicing and repair.
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e . Whenever applicable, periodic surveys shall be made to
determine the amount of airborne particulate radioactivity
present.

f. Whenever applicable, periodic wipe test surveys shall be made
to determine the degree of contamination.

g. All surveys shall be made in accordance with thewri tten
procedures established by a quali~ied expert, specifically
approved by the department, or the radiation safety officer of
the p~rticle accelerator facility.

h. Records of all radiation protection surveys, calibration
results, instrumentation tests and wipe test results must be
maintained at the accelerator facility for inspection by the
department.

8. Ventilation systems.

a. Means shall be provided to ensure that personnel entering any
area where airborne radioactivity may be produced will not be
exposed to airborne radioactive material in excess of those
limits specified in chapter 33-10-04.1:-2., appendix B.

b. ·A registrant, as required by subsection 2 of section 33 10
. 04.1 07 chapter 33-10-04.2, shall not vent, release, or
otherwise discharge airborne radioactive material to an
unrestricted area which exceeds the limits specified in
chapter 33-10-04.1:-2., appendix B, table II, except as
authorized pursuant to subsection 2 of section 33 10 04.1 14
0:1: subdivision b of subsection 2 of section 331004.107
chapter 33-10-04.2. For purposes of this subdivision,
concentrations may be averaged over a period not greater than
one year. Every reasonable effort should be made to maintain
releases of radioactive mat~rial to unrestricted areas, as far
below these limits as is reasonably achievable.

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992;
March 1, 1994.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04
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CHAPTER 33-10-10 REPEALED

CHAPTER 33-10-10.1 ALL NEW



CHAPTER 33-10-10.1
NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS - INSPECTIONS

Section
33-10-10.1-01 Adoption by Reference of Several Sections in 10

Code of Federal Regulations Part 19

33-10-10.1-01. Adoption by reference of several sections in
10 Code of Federal Regulations part 19. 10 Code of Federal
Regulations 19.1, 19.2, 19.3, 19.5, 19.11, 19.12, 19.13, 19.14,
19.15, 19.16, 19.17, 19.18, 19.20, 19.31, and 19.32 are adopted by
reference as they exist on January 1, 2010, with the following
exceptions:

1. Not adopted by reference is 10 Code of Federal
Regulations 19.14(a).

2. All of the requirements in chapter 33-10-10.1 apply to
both licensees and registrants. A reference in 10 Code
of Federal Regulations part 19 to "license" includes
"registration", a reference to "licensee" includes
"registrant", a reference to "licensed" includes
"registered", and a reference to "licensed radioactive
material" includes "registered sourCe of radiation".
"Registrant" means any person who is registered with the
department and is legally obligated to register with the
department pursuant to article 33-10 and North Dakota
Century Code chapter 23-20.1. "Registration" means the
notification of the North Dakota Dep'artment of Health of
possession of a source of radiation and the furnishing of
information with respect thereto, in accordance with
North Dakota Century Code chapter 23-20.

3. Where the words "NRC", "commission", "nuclear regulatory
commission", "United States nuclear regulatory
commission", "administrator 6f the appropriate commission
regional office", "administrator of the appropriate
regional office" , "regional office administrator" ,
"executive director for operations", "regional
administrator of the appropriate united States nucle~r

regulatory commission regional office" or "agency" appear
in 10 Code of Federal Regulations part 19, substitute the
words "North Dakota department of health".

4. "Act" includes North Dakota Century Code chapters 23-20
and 23-20.1.

5. State form number 8414, "notice to employees", must be
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posted in place of United States nuclear regulatory
commission form 3 that is specified in 10 Code of Federal
Regulations 19.

6. Where 10 Code of Federal Regulations part 19 specifies
contacting the Uni ted States nuclear regulatory
commission, contact the North Dakota department of
health.

History:
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04
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CHAPTER 33-10-1~

FEES FOR ISSUANCE OF LICENSE AND REGISTRATION CERTIFICATES AND INSPECTIONS

Section
33-10-11-01
33-10-11-02
33..:10-11-03
33~10-11-04

33-10-11-05

Purpose
Scope
Exemptions
Payment of Fees
Failure by Applicant or Licensee to Pay
Prescribed Fees

33~10-11-01. Purpose. This chapter establishes fees charged for the
issuance of licenses and registration certificates by the department. This
chapter also establishes fees charged to recover costs associated with
nonroutine regulatory inspections and surveys of licensees and registrants.

History: Effective October I, 1982; amended effective June I, 1992; March I,
2003.
General Authority: NDCC 23-20.1-04, 23-20.1-04.5
Law Implemented: NDCC 23-20.1-04, 23-20.1-04.5

33-10-11-02. Scope. This chapter applies to a person who is an applicant
for, or a holder of, a radioactive material license or a registration
certificate issued by the department.

History: Amended effective October I, 1982
General Authority: NDCC 23-20.1-04, 23-20.1-04.5
Law Implemented: NDCC 23-20.1-04, 23-20.1-03, 23-20.1-04.5

33-10-11-03. Exemptions. No application fees, license fees, amendment
fees, renewal fees, or special project fees, shall be required for:

1. A license authorizing the use of source material as shielding only
in devices and containers i provided, however, that all other licensed
byproduct material, naturally occurring or accelerator-produced
radioactive material, source material, or special nuclear material
in the device or container will be subject to the fees prescribed
in appendices A and B of this chapter.

2. Nonprofit educational institutions are exempt from the fees
prescribed in appendix A and B of this chapter. This exemption does
not apply to those radioactive material licenses or machine
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registration certificates which authorize any of the following:

a. Human use.

b. Remunerated services to other persons.

c. Distribution of byproduct material, naturally occurring or
accelerator-produced radioactive material, source material, or
special nuclear material, or products containing byproduct
material, naturally occurring or accelerator-produced
radioactive material, source material, or special nuclear
material.

d. Activities performed under a government contract.

3. The department may, upon application by an interested person, or upon
its own initiative, grant such exemptions from the requirements of
this chapter as it determines are authorized by law and are otherwise
in the public interest.

History: Effective October 1, 1982; amended effective June 1, 1986; June 1,
1992; March 1, 1994.
General Authority: NDCC 23-20.1-04, 23-20.1-04.5
Law Implemented: NDCC 23-20.1-03, 23-20.1-04, 23-20.1-04.5

.33-10-11-04. Payment of fees. The following fees are'nonrefundable:

1. License and registration fees. The appropriate licensing or
registration fee shall accompany the application for licensure or
registration when filed with the department. For new radioactive
material licenses, the application fee is equal to the appropriate
annual fee.

2. Amendment fees. The appropriate amendment fee shall accompany the
application for amendment ,...hen filed '••'ith the department.

3. ReB:owal fees. ':Phe appropriate renm.ul fee shall accompany the
rene'l.ul application when filed with the department. For radioactive
material licenses that are current on their annual fee pa}~ents, no
renewal fee will be assessed.

42. Reciprocity fee. The appropriate reciprocity fee shall accompany
the written notification as required in sections 33-10-03~.1 and
33-10-02--±±-.

~3. Special project fees. Fees for special projects are payable upon
notification by the department when the review of the project is
completed. Special project means those projects submitted to the
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department for review and for which specific fees are not prescribed
in this chapter. Special proj ect fees will be based upon the current
professional staff hourly rate (thirty-three percent of the current
nuclear regulatory commission rate listed in 10 CFR 170~) .

-64. Annual fees. Annual fees are required to be paid by all radioactive
material licensees no later than January first of each year the
license is active, except that the annual fee due on January first
of the year following the issuance of a new license shall be prorated
to the number of months the license was in effect the first calendar
year (example: for a new license issued in May the annual fee due
January first would be seven twelfths [June-December] of the annual
fee listed in appendix A) .

::t-5. Inspection and survey fees. Fees for regulat·ory inspections and
surveys of North Dakota licensees are included in the registration
or annual fees for each registration or license type. Nonroutine
inspections will require the nonroutine inspection fee to be paid
upon notification by the department when the inspection has been
completed.

S6. Annual fees for small entities. An industrial radiography or well
logging licensee may qualify as a small entity. If a licensee
qualifies as a small entity and provides the department with the
proper certification, the appropriate small entity fee listed in
appendix A shall be paid. the mmcimum annual fee shall be one
thousand three hundred fifty dollars for industrial radiography or
one thousand t',,'O hundred dollars for well logging. If the annual
receipts of a small entity engaged in industrial radiography or ',vell
logging are belo~v three hundred fifty thousand dollars, the annual
fee is five hundred dollars.

a. A licensee qualifies as a small entity if it meets the following
size standards:

(1) A small business is a business with annual receipts of
three and one-half million dollars or less.

(2) A small organization is a not-for-profit organization
which is independently owned and operated and has annual
receipts of three and one-half million dollars or less ..

(3.) Small governmental jurisdictions are governments of
ci ties, counties, towns, townships, villages, school
districts, or special districts with a population of less
than fifty thousand.

(4~ A small educational institution is one that is:

(a) Supported by a qualifying small governmental
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jurisdiction; or

(b) One that is not state or publicly supported and has
five hundred employees or less.

(5) A licensee who is a subsidiary of a large entity does not
qualify as a small entity for purposes of this section.

b. A licensee who seeks to establish status as a small entity for
purposes of paying the fees required under this chapter shall
file a certification statement with the department. The
licensee shall:

(1) Certify, on the business' letterhead, that the business
meets the conditions in subdivision a of subsection 8 of
this section;

(2) Sign the certification as the chief executive officer of
the business or as an official designee; and

(3) Have the certification notarized.

c. A licensee who seeks to qualify as a small entity shall submit
the certification with the reduced annual fee payment.

d. For purposes of this chapter, the licensee shall submit a new
certification with its annual fee payment. each year.

9-7. Method of payment. Fee payments shall be by check, draft, or money
order made payable to the North Dakota department of heal th. Payment
may also be made by credit card by calling 701-328-5188.

-:3:48. Submittal of application and fee payment. The application for
licensure or registration shall be accompanied by the fee
payment and shall be submitted to:

North Dakota Department of Health
Division of Air Quality
1200 Hissouri }'£venue, Room 304
BmE 5520
918 E Divide Avenue, 2nd Floor
Bismarck, ND 58506 5520 58501-1947

History: Effective October 1, 1982;' amended effective June 1, 1986; June 1,
1992; March 1, 1994; July 1, 1995; May 1, 1998; March 1, 2003.
General Authority: NDCC 23-20.1-04, 23-20.1-04.5
Law Implemented: NDCC 23-20.1-04, 23-20.1-04.5
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33-10-11-05. Failure by applicant or licensee to pay prescribed fees.
1. In any case where the department finds that an applicant or a licensee

has failed to pay a prescribed fee required in this chapter, the
department will not process any application and may suspend or revoke
any license or approval involved or may issue an order with respect
to licensed activities as the department determines to be appropriate
or necessary in order to carry out the provisions of this chapter
and of the North Dakota Century Code.

2. In any case where the department does not receive the prescribed fee
by the stated due date, an additional fee shall be levied as stated
in category ~ 27 of appendix A.

History: Effective October I, 1982j March I, 2003.
General Authority: NDCC 23-20.1-04, 23-20.1-04.5
Law Implemented: NDCC 23-20.1-04, 23-20.1-04.5
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Appendix A - Schedule of Fees for 2010 Radioactive Material Licenses
Applicants for radioactive material licenses and other regulatory services and holders of radioactive material licenses shall pay
the fellawiRg fees listed in the radioactive material program's fees web page ( ). The included fee
schedule is the base fee beginning [effective date ofrulesl. For five successive years, the fees shall increase annually.
Thereafter, the fees will be adjusted on an annual basis to account for any increase in the consumer price index published by the
department of labor, as of the close of the twelve-month period ending on August 31 of each calendar year. The next years fee
schedule will be posted on the radioactive material programs web site no later than thirty days after the index is published.

Category Description Base Fees (USD) Additional Charges

1. SPECIAL NUCLEAR MATERIAL
A Licenses for possession and use of 200 grams or more of plutonium in unsealed Non-routine inspection Full cost Items 23 and/or 27 as applicable

form or 350 grams or more of contained U-235 in unsealed form or 200 grams or
Annual Fee $96,880more ofU-233 in unsealed form. This includes applications to terminate licenses

as well as licenses authorizing possession only.

B Licenses for receipt and storage of spent fuel at an independent spent fuel storage Non-routine inspection N/A Items 23 and/or 27 as applicable
instaJlation. (Regulated by NRC)

Annual Fee N/A

C Licenses for possession and use of special nuclear material in sealed sources Non-routine inspection $590 Items 23 and/or 27 as applicable
contained in devices used in industrial measuring systems, including X-ray

Annual Fee $830fluorescence analyzers.

D All other special nuclear material Icenses except licenses authorizing special Non-routine inspection $590 Items 23 and/or 27 as applicabl

nuclear material in unsealed form in combination that would constitute a critical
Annual Fee $1,240

quantity.

2. SOURCE MATERlAL

A Licenses for possession and use of source material in recovery operations such as Non-routine inspectior FuJI cost Items 23 and/or 27 as applicabk
miJIing, in-situ leaching, heap-leaching, refining uranium miJI concentrates to

uranium hexafluoride, or buying stations, ion exchange facilities and in processing
of ores containing source material for extraction of metals other than uranium or Annual Fee $503,740

thorium, including licenses authorizing the possession of byproduct waste material

(tailings) from source material recovery operations, as well as licenses authorizing
the possession and maintenance of a facility in a standby mode.

B Licenses for possession, use and or instaJlation of source material for shielding Non-routine inspectior $180 Items 23 and/or 27 as applicable
only.

Annual Fee $300

C AJI other source material licenses. Non-routine inspection $670 Items 23 and/or 27 as applicable

Annual Fee $2,070

3. BYPRODUCT, NATURALLY OCCURRING OR ACCELERATOR-PRODUCED RADIOACTIVE MATERIAL

A Licenses of broad scope for possession and use of byproduct material or naturaJly Non-routine inspection $1,420 Items 23 and/or 27 as applicable
occurring or accelerator-produced radioactive material issued pursuant to chapter
33-10-03 for processing or manufacturing of items containing byproduct material c Annual Fee $5,900

naturally occurring or accelerator-produced radioactive material for commercial
distributioo.

B Other licenses for possession and use of byproduct material or naturally occurring Non-routine inspection $890 Items 23 and/or 27 as applicable
or accelerator-produced radioactive material issued pursuant to chapter 33-10-03
for processing or manufacturing of items containing byproduct material or naturaJl Annual Fee $2,710

occurring or accelerator-produced radioactive material for commercial distribution.

C Licenses issued pursuant to chapter 33-10-03 authorizing the processing or Non-routine inspection $850 Items 23 and/or 27 as applicable
manufacturing and distribution or redistribution of radiopharmaceuticals,

Annual Fee $5,900
generators, reagent kits and/or sources and devices containing byproduct material
or naturaJly occurring or accelerator-produced radioactive material.

D License and approvals issued pursuant to chapter 33-10-03 authorizing distribution Non-routine inspection $530 Items 23 and/or 27 as applicable
or redistribution of radiopharmaceuticals, generators, reagent kits and/or sources 0

Annual Fee $2,360
devices not involving processing of byproduct material or naturally occurring or
accelerator-produced radioactive material.



Category Description Base Fees (USD) Additional Charges
E Licenses for possession and use of byproduct material or naturally occurring or Non-routine inspectior $310 Items 23 andlor 27 as applicable

accelerator-produced radioactive material in sealed sources for irradiation of
Annual Fee $1,060

materials in which the source is not removed from its shield (self-shielded units).

F License for possession and use of less than 370 terabecquerels [10,000 curies] of Non-routine inspectior $350 [terns 23 andlor 27 as applicable
byproduct material or naturally occurring or accelerator-produced radioactive

Annual Fee $1,030
material in sealed sources for irradiation of materials in which the source is
exposed for irradiation purposes.

G Licenses for possession and use of 370 terabecquerels (10,000 curies] or more of Non-routine inspectio~ $620 Items 23 andlor 27 as applicabl
byprodu'ct material or naturally occurring or accelerator-produced radioactive
material in sealed sources for irradiation of materials in which the source is Annual Fee $9,440

exposed for irradiation purposes.

H Licenses issued pursuant to chapter 33-10-03 to distribute items containing Non-routine inspectio~ $470 Items 23 andlor 27 as applicabl,
byproduct material or naturally occurring or accelerator-produced radioactive

material that require device review to persons exempt from the licensing
Annual Fee $3,070

requirements of chapter 33-10-03, except specific licenses authorizing
redistribution of items that have been authorized for distribution to persons exempt

from the licenses of chapter 33-10-03.

I Licenses issued pursuant to chapter 33-10-03 to distribute items containing Non-routine inspection $310 Items 23 andlor 27 as applicabl,
byproduct material or naturally occurring or accelerator-produced radioactive

material, or quantities of byproduct material or naturally occurring or accelerator-

produced radioactive n;laterial that do not require device evaluation to persons Annual Fee $4,250
exempt from the licensing requirements of chapter 33-10-03, except for specific
licenses authorizing redistribution of items that have been authorized for

distribution to persons exempt from the licensing requirements of chapter 33-10-03

K Licenses issued pursuant to chapter 33-10-03 to distribute items containing Non-routine inspection $460 Items 23 andlor 27 as applicabl'
byproduct material or naturally occurring or accelerator-produced radioactive
material, or quantities of byproduct material or naturally occurring o.r accelerator-

Annual Fee $1,[80produced radioactive material that do not require sealed source andlor device
review to persons generally licensed under this chapter, except specific licenses

authorizing for redistribution of items that have been authorized for distribution to
persons generally licensed under this chapter.

L Licenses of broad scope for possession and use of byproduct material or naturally Non-routine inspection $530 Items 23 andlor 27 as applicabl,

occurring or accelerator-produced radioactive material issued pursuant to chapter
33-10-03 for research and development that do not authorize commercial Annual Fee $1,770

distribution.

M Other licenses for possession and use of byproduct material or naturally occurring Non-routine inspection $410 Items 23 andlor 27 as applicabl,

or accelerator-produced radioactive material issued pursuant to chapter 33-10-03
$1,650for research and development that do not authorize commercial distribution. Annual Fee

N Licenses that authorize services for other licensees, except (I) licenses that Non-routine inspection $460 Items 23 andlor 27 as applicabl,

authorize calibration or leak testing services only are subject to the fees specified iJ
$2,670fee Categories 18 and 19, and (2) licenses that authorize waste disposal services Annual Fee

are subject to the fees specified in fee Categories 4A, 4B, and 4C.

o License for possession and use of byproduct material or naturally occurring or Non-routine inspectio~ $1,110 Items 23 andlor 27 as applicabl,

accelerator-produced radioactive material issued pursuant to chapter 33-10-05 for
$3,600industrial radiographic operations. Annual Fee

Annual Fee (Samll Entity $1,590

P All other specific byproduct material or naturally occurring or accelerator-produce Non-routine inspectio~ $800 Items 23 andlor 27 as applicabl,

radioactive material licenses, except as described in items 1-6 below or listed in
Annual Fee $1,030Categories 4A through JOD.

I Portable x-ray fluorescence analyzers only. Non-routine inspectio~ $410 Items 23 andlor 27 as applicabl,

Annual Fee $590



Category Description Base Fees (USD) Additional Charges
Q Registration ofa device(s) generally licensed under Chapter 33-10-03. Non-routine inspection $300 Items 23 and/or 27 as applicable

Annual Fee $590

(Each address or location where the device(s) are used or stored represents a
separate general license and requires a separate registration and fee.)

4. WASTE DISPOSAL AND PROCESSING

A Licenses specifically authorizing the receipt of waste byproduct material, naturally Non-routine inspection Full cost Items 23 and/or 27 as applicable
occurring, technologically enhanced, or accelerator-produced radioactive material,

source material, or special nuclear material from other persons for the pUlllose of
contingency storage or commercial land disposal by the licensee; or licenses Annual Fee $58,880
authorizing contingency storage of low level radioactive waste at the site ofnuclea
power reactors; or licenses for receipt of waste from other persons for incineration

or other treatment, packaging of resulting waste and residues, and transfer of

packages to another person authorized to receive or dispose of waste material.

B Licenses specifically authorizing the receipt of waste byproduct material, naturally Non-routine inspection $930 Items 23 and/or 27 as applicable
occurring, technologically enhanced, or accelerator-produced radioactive material,
source material, or special nuclear material from other persons for the purpose of Annual Fee $7,080

packaging or repackaging the material. The licensee will dispose of the material b

transfer to another person authorized to receive or dispose of the material.

C Licenses specifically authorizing the receipt of prepackaged waste byproduct Non-routine inspection $930 Items 23 and/or 27 as applicable
material, naturally occurring, technologically enhanced, or accelerator-produced

radioactive material, source material, or special nuclear material from other Annual Fee $3,300

persons. The licensee will dispose of the material by transfer to another person

authorized to receive or dispose of the material.

5. WELL LOGGING

A Licenses for possession and use of byproduct material, naturally occurring or Non-routine inspection $530 Items 23 and/or 27 as applicable
accelerator-produced radioactive material, source material, and/or special nuclear

material for well logging, well surveys, and tracer studies other than field flooding Annual Fee $2,950

tracer studies
Annual Fee (Small Entity $],420

B Licenses for possession and use of byproduct material or naturally occurring or Non-routine inspection Full cost Items 23 and/or 27 as applicable
accelerator-produced radioactive material, for field flooding tracer studies.

Annual Fee $6,840

Annual Fee (Small Entity $4,720

6. NUCLEAR LAUNDRY

A Licenses for commercial collection and laundry of items contaminated with Non-routine inspection $850 Items 23 and/or 27 as applicable
byproduct material, naturally occurring or accelerator-produced radioactive

material, source material, or special nuclear material. Annual Fee $3,190

7. HUMAN USE OF BYPRODUCT, NATURALLY OCCURIN OR ACCELERATOR PRODUCED, SOURCE, OR SPECIAL NUCLEAR MATERIAL

A Licenses issued pursuant to chapter 33-10-03 for human use of byproduct material, Non-routine inspection $850 Items 23 and/or 27 as applicable
naturally occurring or accelerator-produced radioactive material, source material, or

Annual Fee $7,320
special nuclear material in sealed sources contained in teletherapy devices.

B Licenses of broad scope issued to medical institutions or two ~r more physicians Non-routine inspection $800 Items 23 and/or 27 as applicable
pursuant to chapter 33-10-03 authorizing research and development, including
human use of byproduct material, except licenses for byproduct material, naturally Annual Fee $7,670

occurring or accelerator-produced radioactive material, source material, or special
nuclear material in sealed sources contained in teletherapy devices. $0

C Other licenses issued pursuant to chapter 33-10-03 for human use of byproduct Non-routine inspection $670 Items 23 and/or 27 as applicable
material, naturally occurring or accelerator-produced radioactive material, source

material, and/or special nuclear material, except licenses for byproduct material, Annual Fee $2,600

source material, naturally occurring or accelerator-produced radioactive material,
special nuclear material in sealed sources contained in teletherapy devices, or as
listed in items 1-4 below.



Category Description Base Fees (USD) Additional Charges
8. VETERINARY MEDICINE

A Licenses issued for the veterinary use of byproduct material, naturally occurring or Non-routine inspection $530 Items 23 and/or 27 as applicable
accelerator-produced radioactive material, source material, or special nuclear

$1,530material in animals for diagnostic procedures only. Annual Fee
..

S Licenses issued for the veterinary use of byproduct material, naturally occurring or Non-routine inspection $530 Items 23 and/or 27 as applicable
accelerator-produced radioactive material, source material, or special nuclear

$1,770material in animals for diagnostic and/or therapeutic procedures. Annual Fee

9. Civil Defense licenses for possession and use of byproduct material, naturally Non-routine inspection $310 Items 23 and/or 27 as applicable
occurring or accelerator-produced radioactive material, source material, or special
nuclear material for civil defense activities. Annual Fee $830

10. DEVICE, PRODUCT OR SEALED SOURCE SAFETY EVALUATION (Regulated by NRC)

II. Licenses for possession and use of byproduct material, naturally occurring or Non-routine inspectior $310 Items 23 and/or 27 as applicabl
accelerator-produced radioactive material, source material, or special nuclear

Annual Feematerial for civil defense activities. $830

12. SPENT FUEL STORAGE (Regulated by NRC)

13. Import and Export Licenses (Regulated by NRC)

14. Reciprocity: Other agreement state and/or NRC licensees who conduct activities in Annual Fee Same as Annual Items 23 and/or 27 as applicabl
North Dakota under the reciprocity provisions of chapters 33-10-02 and 33-10-03. Fee for license

type

Non-routine inspectior Same as

(Application fee is due 3 working days prior to entering the State) inspection fee for
license type

15. SERVICES FOR OTHER LICENSED ENTITIES

A Leak test and analysis services (for other licensed entities) only. Non-routine inspection $410 Items 23 and/or 27 as applicabl

Annual Fee $770

B Instrument calibration services (for other licensed entities) only. Non-routine inspectior S410 Items 23 and/or 27 as applicabl

Annual Fee S770

16. Combination Leak test and analysis services and instrument calibration services Non-routine inspectior S470 Items 23 and/or 27 as applicabl.
(for other licensed entities) only.

Annual Fee SI,030

17. Calibration and/or reference sources (not for providing service to other licensed Non-routine inspeetior S300 Items 23 and/or 27 as applicabl
entities) only.

Annual Fee S530

18. Storage of radioactive material only. Non-routine inspection S410 Items 23 and/or 27 as applicable

Annual Fee S710

19 Providing deliberate operations to reduce or remove residual radioactivity from Non-routine inspectior S590 Items 23 and/or 27 as applicable
equipment, facilities, and land owned, possessed, or controlled by other persons to

S9,440a level that permits release.of equipment, facilities, and land for unrestricted use Annual Fe<

and/or termination of a license rendered from a fixed facility or a mobile unit.

20. Radiation training courses involving the use of licensed material hy the instructor Annual Fee S240 Item 27 as applicable.
and/or the participants.

21. Demonstration and sales of devices containing radioactive materials. Annual Fee S240 Item 27 as applicable.

22. Installation, removal, repair and servicing of devices containing radioactive Annual Fee $900 Item 27 as applicable.

materials.



Category Description Base Fees (USD) Additional Charges
23. Multiple offices: Add the following fees per additional office location. (This Annual Fee 25% of Base Fee Item 27 as applicable.

category does not apply to additional licensed locations in Categories 3.P.3 to for Category

3.P.6, or 21 above.) Type Per
Location

24. Administrative amendment (limited to the following amendments only): • Cororat Ammendmen SI20 Item 27 as applicable.

name chage with no radiation safety program changes - Change of mailing address

only (no change to locations of use) - Minor O&E procedures manual changes
(industral users only) - Filing training cetrtificates (guages users only)

25. Inspection of radioactive materials package shipments to low-level radioactive Inspection Full cost Item 27 as applicable.

waste disoosal facilitv.
26. Certificate - in vitro testing with radioactive material under general license. Certificate (Valid SI40 Item 27 as applicable.

for 3 years)

27. Late payment of any fees described in items 1-27 above. From payment due dat $1 An additional fee per day after
30 days late.



Appendix A - Schedule of Fees for 2011 Radioactive Material Licenses
Applicants for radioactive material licenses and other regulatory services and holders of radioactive material licenses shall pay
the fellewing fees listed in the radioactive material program's fees web page ( ). The included fee
schedule is the base fee beginning [effective date ofmles]. For five successive years, the fees shall increase annually.
Thereafter, the fees will be adjusted on an annual basis to account for any increase in the' consumer price index published by the
department of labor, as of the close of the twelve-month period ending on August 31 of each calendar year. The next years fee
schedule will be posted on the radioactive material programs web site no later than thirty days after the index is published.

Category Description Base Fees (USD) Additional Charges

I. SPECIAL NUCLEAR MATERIAL

A Licenses for possession and use of 200 grams or more of plutonium in unsealed Non-routine inspection Full cost Items 23 and/or 27 as applicable
form or 350 grams or more of contained U-235 in unsealed form or 200 grams or

Annual Fee $114,320more of U-233 in unsealed form. This includes applications to terminate licenses
as well as licenses authorizing possession only.

B Licenses for receipt and storage of spent fuel at an independent spent fuel storage Non-routine inspectio N/A Items 23 and/or 27 as applicable
installation. (Regulated by NRC)

Annual Fee N/A

C Licenses for possession and use of special nuclear material in sealed sources Non-routine inspection $700 Items 23 and/or 27 as applicable
contained in devices used in industrial measuring systems, including X-ray

Annual Fee $980fluorescence analyzers.

D All other special nuclear materiallcenses except licenses authorizing special Non-routine inspection $700 Items 23 and/or 27 as applicable

nuclear material in unsealed form in combination that would constitute a critical
Annual Fee $1,460

quantity.

2. SOURCE MATERrAL

A Licenses for possession and use of source material in recovery operations such as Non-routine inspection Full cost Items 23 and/or 27 as applicable
milling, in-situ leaching, heap-leaching, refining uranium mill concentrates to

uranium hexafluoride, or buying stations, ion exchange facilities and in processing

of ores containing source material for extraction of metals other than uranium or Annual Fee' $594,410

thorium, including licenses authorizing the possession of byproduct waste material
(tailings) from source material recovery operations, as well as licenses authorizing

the possession and maintenance of a facility in a standby mode.

B Licenses for possession, use and or installation of source material for shielding Non-routine inspection $210 Items 23 and/or 27 as applicable
only.

Annual Fee $350

C All other source material licenses. Non-routine inspection $790 Items 23 and/or 27 as applicabl

Annual Fee $2,440

3. BYPRODUCT, NATURALLY OCCURRING OR ACCELERATOR-PRODUCED RADIOACTIVE MATERIAL

A Licenses of broad scope for possession and use of byproduct material or naturally Non-routine inspection $1,680 Items 23 and/or 27 as applicabl
occurring or accelerator-produced radioactive material issued pursuant to chapter
33- I0-03 for processing or manufacturing of items containing byproduct material c Annual Fee $6,960

naturally occurring or accelerator-produced radioactive material for commercial
distribution.

B Other licenses for possession and use of byproduct material or naturally occurring Non-routine inspectior $1,050 Items 23 and/or 27 as applicabl
or accelerator-produced radioactive material issued pursuant to chapter 33-10-03

for processing or manufacturing of items containing byproduct material or naturall Annual Fee $3,200

occurring or accelerator-produced radioactive material for commercial distribution.

C Licenses issued pursuant to chapter 33-J0-03 authorizing the processing or Non-routine inspectior $1,000 Items 23 and/or 27 as applicable
manufacturing and distribution or redistribution of radiopharmaceuticals,

Annual Fee $6,960
generators, reagent kits and/or sources and devices containing byproduct material
or naturally occurring or accelerator-produced radioactive material.

D License and approvals issued pursuant to chapter 33-10-03 authorizing distribution Non-routine inspection $630 Items 23 and/or 27 as applicabl
or redistribution of radiopharmaceuticals, generators, reagent kits and/or sources 0

Annual Fee $2,780
devices not involving processing of byproduct material or naturally occurring or
accelerator-produced radioactive material.



Category Description Base Fees (USD) Additional Charges
E Licenses for possession and use of byproduct material or naturally occurring or Non-routine inspection $370 Items 23 and/or 27 as applicable

accelerator-produced radioactive material in sealed sources for irradiation of
Annual Fee $1,250

materials in which the source is not removed from its shield (self-shielded units).

F License for possession and use of less than 370 terabecquerels [10,000 curies] of Non-routine inspection $410 Items 23 and/or 27 as applicable
hyproduct material or naturally occurring or accelerator-produced radioactive

Annual Fee $1,220
material in sealed sources for irradiation of materials in which the source is

exposed for irradiation purposes.

G Licenses for possession and use of 370 terahecquerels [10,000 curies) or more of Non-routine inspection $730 Items 23 and/or 27 as applicable
byproduct material or naturally occurring or accelerator-produced radioactive

material in sealed sources for irradiation of materials in which the source is Annual Fee $11,140

exposed for irradiation purposes.

H Licenses issued pursuant to chapter 33-10-03 to distrihute items containing Non-routine inspection $550 Items 23 and/or 27 as applicable
byproduct material or naturally occurring or accelerator-produced radioactive
material that require device review to persons exempt from the licensing

Annual Fee $3,620
requirements of chapter 33-10-03, except specific licenses authorizing

redistribution of items that have been authorized for distribution to persons exempt
from the licenses of chapter 33-10-03.

I Licenses issued pursuant to chapter 33-10-03 to distribute items containing Non-routine inspectior $370 Items 23 and/or 27 as applicabl
byproduct material or naturally occurring or accelerator-produced radioactive

material, or quantities of byproduct material or naturally occurring or accelerator-
produced radioactive material that do not require device evaluation to persons Annual Fee $5,020
exempt from the licensing requirements of chapter 33-10-03, except for specific
licenses a~thorizing redistribution of items that have been authorized for

distribution to persons exempt from the licensing requirements of chapter 33-10-03

K Licenses issued pursuant to chapter 33-10-03 to distribute items containing Non-routine inspection $540 Items 23 and/or 27 as applicabl

byproduct material or naturally occurring or accelerator-produced radioactive
material, or quantities of byproduct material or naturally occurring or accelerator-

Annual Fee $1,390produced radioactive material that do not require sealed source and/or device
review to persons generally licensed under this chapter, except specific licenses

authorizing for redistribution of items that have been authorized for distribution to
persons generally licensed under this chapter.

L Licenses of broad scope for possession and use of byproduct material or naturally Non-routine inspectior $630 Items 23 and/or 27 as applicabl,

occurring or accelerator-produced radioactive material issued' pursuant to chapter
33-10-03 for research and development that do not authorize commercial Annual Fee S2,090

distribution.

M Other licenses for possession and use of byproduct material or naturally occurring Non-routine inspectior $480 Items 23 and/or 27 as applicabl

or accelerator-produced radioactive material issued pursuant to chapter 33-10-03

for research and development that do not authorize commercial distribution. Annual Fee $1,950

N Licenses that authorize services for other licensees, except (J) licenses that Non-routine inspectior $540 Items 23 and/or 27 as applicabl

authorize calibration or leak testing services only are subject to the fees specified i
fee Categories 18 and 19, and (2) licenses that authorize waste disposal services Annual Fee $3,150

are subject to th~ fees specified in fee Categories 4A, 4B, and 4C.

o License for possession and use of byproduct material or naturally occurring or Non-routine inspectio~ $1,310 Items 23 and/or 27 as applicabl,

accelerator-produced radioactive material issued pursuant to chapter 33-10-05 for
industrial radiographic operations, Annual Fee $4,250

Annual Fee (Sarnll Entity $1,880

P All other specific byproduct material or naturally occurring or accelerator-produce Non-routine inspectior $940 Items 23 and/or 27 as applicabl

radioactive material licenses, except as described in items 1-6 below or listed in

Categories 4A through 100. Annual Fee $1,220

1 Portable x-ray fluorescence analyzers only. Non-routine inspection S480 [terns 23 and/or 27 as applicable

Annual Fee $700



Category Description Base Fees (USD) Additional Charges
Q Registration of a device(s) generally licensed under Chapter 33-10-03. Non-routine inspectio~ $350 Items 23 and/or 27 as applicabl

Annual Fee $700

(Each address or location where the device(s) are used or stored represents a
separate general license and requires a separate registration and fee.)

4. WASTE DISPOSAL AND PROCESSING

A Licenses specifically authorizing the receipt of waste byproduct material, naturally Non-routine inspectio~ Full cost Items 23 and/or 27 as applicable

occurring, technologically enhanced, or accelerator-produced radioactive material,

source material, or special nuclear material from other persons for the purpose of

contingency storage or commercial land disposal by the licensee; or licenses Annual Fee $69,480

authorizing contingency storage oflow level radioactive waste at the site of nuclea
power reactors; or licenses for receipt ofwaste from other persons for incineration

or other treatment, packaging of resulting waste and residues, and transfer of

packages to another person authorized to receive or dispose of waste material.

B Licenses specifically authorizing the receipt of waste byproduct material, naturally Non-routine inspectio~ $1,100 Items 23 and/or 27 as applicable
occurring, technologically enhanced, or accelerator-produced radioactive material,

source material, or special nuclear material from other persons for the purpose of Annual Fee $8,350

packaging or repackaging the material. The licensee will dispose of the material b

transfer to another person authorized to receive or dispose of the material.

C Licenses specifically authorizing the receipt of prepackaged waste byproduct Non-routine inspection $1,100 Items 23 and/or 27 as applicable
material, naturally occurring, technologically enhanced, or accelerator-produced

radioactive material, source material, or special nuclear material from other Annual Fee $3,890

persons. The licensee will dispose of the material by transfer to another person
authorized to receive or dispose of the material.

5. WELL LOGGING

A Licenses for possession and use of byproduct material, naturally occurring or Non-routine inspection $630 Items 23 and/or 27 as applicable
accelerator-produced radioactive material, source material, and/or special nuclear

material for well logging, well surveys, a~d tracer studies other than field flooding Annual Fee $3,480

tracer studies
Annual Fee (Small Entity $1,680

B Licenses for possession and use of byproduct material or naturally occurring or Non-routine inspectior Full cost Items 23 and/or 27 as applicabk
accelerator-produced radioactive material, for field flooding tracer studies.

Annual Fee $8,070

Annual Fee (Small Entity $5,570

6. NUCLEAR LAUNDRY

A Licenses for commercial collection and laundry of items contaminated with Non-routine inspectior $1,000 Items 23 and/or 27 as applicable
byproduct material, naturally occurring or accelerator-produced radioactive
material, source material, or special nuclear material. Annual Fee $3,760

7. HUMAN USE OF BYPRODUCT, NATURALLY OCCURIN OR ACCELERATOR PRODUCED, SOURCE, OR SPECIAL NUCLEAR MATERIAL

A Licenses issued pursuant to chapter 33-10-03 for human use of byproduct material, Non-routine inspection $1,000 Items 23 and/or 27 as applicable
naturally occurring or accelerator-produced radioactive material, source material, or

Annual Fee $8,640
special nuclear material in sealed sources contained in teletherapy devices.

B Licenses of broad scope issued to medical institutions or two or more physicians Non-routine inspection $940 Items 23 and/or 27 as applicable
pursuant to chapter 33-10-03 authorizing research and development, including

human use of byproduct material, except licenses for byproduct material, naturally Annual Fee $9,050

occurring or accelerator-produced radioactive material, source material, or special
nuclear material in sealed sources contained in teletherapy devices. $0

C Other licenses issued pursuant to chapter 33-10-03 for human use of byproduct Non-routine inspectio~ $790 Items 23 and/or 27 as applicable
material, naturally occurring or accelerator-produced radioactive material, source
material, and/or special nuclear material, except licenses for byproduct material, Annual Fee $3,070

. source material, naturally occurring or accelerator-produced radioactive material,
special nuclear material in sealed sources contained in teletherapy devices, or as
listed in items 1-4 below.



Category Description Base Fees (USD) Additional Charges
8. VETERINARY MEDICINE

A Licenses issued for the veterinary use of byproduct material, naturally occurring or Non-routine inspectior $630 Items 23 and/or 27 as applicabl
accelerator-produced radioactive material, source material, or special nuclear

material in animals for diagnostic procedures only. Annual Fee $[,810

B Licenses issued for the veterinary use of byproduct material, naturally occurring or Non-routine inspectio~ $630 Items 23 and/or 27 as applicable
accelerator-produced radioactive material, source material, or special nuclear
material in animals for diagnostic and/or therapeutic procedures. Annual Fee $2,090

9. Civil Defense licenses for possession and use of byproduct material, naturally Non-routine inspectio~ 5370 [terns 23 and/or 27 as applicable
occurring or accelerator-produced radioactive material, source material, or special

nuclear material for civil defense activities. Annual Fee 5980

10. DEVICE, PRODUCT OR SEALED SOURCE SAFETY EVALUATION (Regulated by NRC)

11. Licenses for possession and use of byproduct material, naturally occurring or Non-routine inspectio~ $370 Items 23 and/or 27 as applicable
accelerator-produced radioactive material, source material, or special nuclear

material for civil defense activities. Annual Fee $980

12. SPENT FUEL STORAGE (Regulated by NRC)

[3. Import and Export Licenses (Regu[ated by NRC)

[4. Reciprocity: Other agreement state and/or NRC licensees who conduct activities in Annual Fee Same as Annual Items 23 and/or 27 as applicable
North Dakota under the reciprocity provisions of chapters 33-[0-02 and 33-10-03. Fee for license

type

Non-routine inspection Same as

(Application fee is due 3 working days prior to entering the State) inspection fee for
license type

15. SERVICES FOR OTHER LICENSED ENTITIES

A Leak test and analysis services (for other licensed entities) only. Non-routine inspection $480 Items 23 and/or 27 as applicable

Annual Fee $910

B Instrument calibration services (for other licensed entities) only. Non-routine inspection $480 Items 23 and/or 27 as applicable

Annual Fee $9[0

16. Combination Leak test and analysis services and instrument calibration services Non-routine inspection $550 Items 23 and/or 27 as applicable
(for other licensed entities) only.

Annual Fee $1,220

17. Calibration and/or reference sources (not for providing service to other licensed Non-routine inspection $350 Items 23 andlor 27 as applicable

entities) only.
Annua[ Fee $630

18. Storage of radioactive material only. Non-routine inspection $480 Items 23 and/or 27 as applicable

Annual Fee $840

[9 Providing deliberate operations to reduce or remove residual radioactivity from Non-routine inspection $700 Items 23 and/or 27 as applicable

equipment, facilities, and land owned, possessed, or controlled by other persons to
a [evel that permits release of equipment, facilities, and land for unrestricted use Annual Fee $[[,140

and/or termination of a license rendered from a fixed facility or a mobile unit.

20. Radiation training courses involving the use of licensed material by the instructor Annual Fee $280 Item 27 as applicable.

and/or the participants.

21. Demonstration and sales of devices containing radioactive materials. Annual Fee $280 Item 27 as applicable.

22. Installation, removal, repair and servicing of devices containing radioactive Annual Fee $1,060 Item 27 as applicable.

materials.



Category Description Base Fees (USD) Additional Charges
23. Multiple offices: Add the following fees per additional office location. (This Annual Fee 25% ofBase Fee Item 27 as applicable.

category does not apply to additional licensed locations in Categories 3.P.3 to for Category

3.P.6. or21 above.) Type Per
Location

24. Administrative amendment (limited to the following amendments only): - Cororat Ammendmen $140 Item 27 as applicable.

name chage with no radiation safety program changes - Change of mailing address

only (no change to locations of use) - Minor O&E procedures manula changes
(industra! users only) - Filing training cetrtificates (guages users only)

25. Inspection of radioactive materials package shipments to low-level radioactive Inspection Full cost Item 27 as applicable.
waste disoosal facilitv.

26. Certificate - in vitro testing with radioactive materia! under general license. Certificate (Valid $170 Item 27 as applicable.

for 3 years)

27. Late payment of any fees described in items 1-27 above. From payment due dat $1 An additional fee per day after
30 days late.



Appendix A - Schedule of Fees for 2012 Radioactive Material Licenses
Applicants for radioactive material licenses and other regulatory services and holders of radioactive material licenses shall pay
the following fees listed in the radioactive material program's fees web page ( ). The included fee
schedule is the base fee beginning [effective date ofrulesJ. For five successive years, the fees shall increase annualIy.
Thereafter, the fees will be adjusted on an annual basis to account for any increase in the consumer price index published by the
department of labor, as of the close of the twelve-month period ending on August 31 of each calendar year. The next years fee
schedule will be posted on the radioactive material programs web site no later than thirty days after the index is published.

Category Description Base Fees (USD) Additional Charges

I. SPECIAL NUCLEAR MATERIAL

A Licenses for possession and use of 200 grams or more of plutonium in unsealed Non-routine inspection Full cost Items 23 and/or 27 as applicabl
form or 350 grams or more of contained U-235 in unsealed form or 200 gram.s or

Annual Fee 5134,900more of U-233 in unsealed form. This includes applications to terminate licenses
as well as licenses authorizing possession only.

B Licenses for receipt and storage of spent fuel at an independent spent fuel storage Non-routine inspectio N/A Items 23 and/or 27 as applicable
installation. (Regulated by NRC)

Annual Fee N/A

C Licenses for possession and use of special nuclear material in sealed sources Non-routine inspection 5830 Items 23 and/or 27 as applicable
contained in devices used in industrial measuring systems, including X-ray

Annual Fee 51,160fluorescence analyzers.

D All other special nuclear materiallcenses except licenses authorizing special Non-routine inspectio~ 5830 Items 23 and/or 27 as applicable

nuclear material in unsealed form in combination that would constitute a critical
Annual Fee 51,720

quantity.

2. SOURCE MATERIAL

A Licenses for possession and use of source material in recovery operations such as Non-routine inspection Full cost Items 23 and/or 27 as applicable
milling, in-situ leaching, heap-leaching, refining uranium mill concentrates to

uranium hexafluoride, or buying stations, ion exchange facilities and in processing
of ores containing source material for extraction of metals other than uranium or Annual Fee 5701,400

thorium, including licenses authorizing the possession of byproduct waste material
(tailings) from source material recovery operations, as well as licenses authorizing
the possession and maintenance of a facility in a standby mode.

B Licenses for possession, use and or installation of source material for shielding Non-routine inspection 5250 Items 23 and/or 27 as applicable
only.

Annual Fee 5410

C All other source material licenses. Non-routine inspection $930 Items 23 and/or 27 as applicabl

Annual Fee $2,880

3. BYPRODUCT, NATURALLY OCCURRING OR ACCELERATOR-PRODUCED RADIOACTIVE MATERIAL
A Licenses of broad scope for possession and use of byproduct material or naturally Non-routine inspection 51,980 Items 23 and/or 27 as applicabl

occurring or accelerator-produced radioactive material issued pursuant to chapter
33-10-03 for processing or manufacturing of items containing byproduct material 0 Annual Fee 58,210

naturally occurring or accelerator-produced radioactive material for commercial
distribution.

B Other licenses for possession and use of byproduct material or naturally occurring Non-routine inspection 51,240 Items 23 and/or 27 as applicabl
or accelerator-produced radioactive material issued pursuant to chapter 33-10-03
for processing or manufacturing of items containing byproduct material or naturall Annual Fee 53,780

occurring or accelerator-produced radioactive material for commercial distribution.

C Licenses issued pursuant to chapter 33-10-03 authorizing the processing or Non-routine inspection 51,180 Items 23 and/or 27 as applicabl
manufacturing and distribution or redistribution of radiopharmaceuticals,

Annual Fee 58,210generators, reagent kits and/or sources and devices containing byproduct material
or naturally occurring or accelerator-produced radioactive material.

D License and approvals issued pursuant to chapter 33-10-03 authorizing distribution Non-routine inspection 5740 Items 23 and/or 27 as applicable
or redistribution of radiopharmaceuticals, generators, reagent kits and/or sources a

Annual Fee 53,280devices not involving processing of byproduct material or naturally occurring or
accelerator-produced radioactive material.



Category Description Base Fees (USD) Additional Charges
E Licenses for possession and use of byproduct material or naturally occurring or Non-routine inspection S440 Items 23 and/or 27 as applicable

accelerator-produced radioactive material in sealed sources for irradiation of
Annual Fee SI,480

materials in which the source is not removed from its shield (self-shielded units).

F License for possession and use of less than 370 terabecquerels [10,000 curies] of Non-r.outine inspectior S480 Items 23 and/or 27 as applicable
byproduct material or naturally occurring or accelerator-produced radioactive

Annual Fee SI,440
material in sealed sources for irradiation of materials in which the source is
exposed for irradiation purposes.

G Licenses for possession and use of370 terabecquerels [10,000 curies] or more of Non-routine inspectio~ S860 Items 23 and/or 27 as applicable
byproduct material or naturally occurring or accelerator-produced radioactive

material in sealed sources for irradiation of materials in which the source is Annual Fee S13,I50

exposed for irradiation purposes.

H Licenses issued pursuant to chapter 33-10-03 to distribute items containing Non-routine inspectio~ $650 Items 23 and/or 27 as applicable
byproduct material or naturally occurring or accelerator-produced radioactive

material that require device review to persons exempt from the licensing
Annual Fee S4,270

requirements of chapter 33-10-03, except specific licenses authorizing
redistribution of items that have been authorized for distribution to persons exempt

from the licenses of chapter 33·10-03.

I Licenses issued pursuant to chapter 33-10-03 to distribute items containing Non-routine inspection $440 Items 23 and/or 27 as applicable
byproduct material or naturally occurring or accelerator-produced radioactive

material, or quantities of byproduct material or naturally occurring or accelerator-

produced radioactive material that do not require device evaluation to persons Annual Fee S5,920
exempt from the licensing requirements of chapter 33-10-03, except for specific

licenses authorizing redistribution of items that have been authorized for
distribution to persons exempt from the licensing requirements of chapter 33-10-03

K Licenses issued pursuant to chapter 33-10-03 to distribute items containing Non-routine inspection $640 Items 23 and/or 27 as applicable
byproduct material or naturally occurring or accelerator-produced radioactive

material, or quantities of byptoduct material or naturally occurring or accelerator-
produced radioactive material that do not require sealed source and/or device Annual Fee SI,640

review to persons generally licensed under this chapter, except specific licenses
authorizing for redistribution of items that have been authorized for distribution to
persons generally licensed under this chapter.

L Licenses of broad scope for possession and use of byproduct material or naturally Non-routine inspection S740 Items 23 and/or 27 as applicable
occurring or accelerator-produced radioactive material issued pursuant to chapter
33-10-03 for research and development that do not authorize commercial Annual Fee $2,470

distribution.

M Other licenses for possession and use of byproduct material or naturally occurring Non-routine inspectior S570 Items 23 and/or 27 as applicabl
or accelerator-produced radioactive material issued pursuant to chapter 33-10-03

for research and development that do not authorize commercial distribution. Annual Fee S2,300

N Licenses that authorize services for other licensees, except (I) licenses that Non-routine inspectio~ $640 Items 23 and/or 27 as applicabl
authorize calibration or leak testing services only are subject to the fees specified i

fee Categories 18 and 19, and (2) licenses that authorize waste disposal services Annual Fee S3,720

are subject to the fees specified in fee Categories 4A, 4B, and 4C.

a License for possession and use of byproduct material or naturally occurring or Non-routine inspectior SI,550 Items 23 and/or 27 as applicabl
accelerator-produced radioactive material issued pursuant to chapter 33-10-05 for

industrial radiographic operations. Annual Fee $5,020

Annual Fee (Sarnll Entity $2,220

P NI other specific byproduct material or naturally occurring or accelerator-produce Non-routine inspectior $1,110 Items 23 and/or 27 as applicabl

radioactive material licenses, except as described in items 1-6 below or listed in
Calegories 4A through 100. Annual Fee $1,440

I Portable x-ray fluorescence analyzers only. Non-routine inspectior S570 Items 23 and/or 27 as applicable

Annual Fee S830



Category Description Base Fees (USD) Additional Charges
Q Registration of a device(s) generally licensed under Chapter 33-10-03. Non-routine inspection $410 Items 23 and/or 27 as applicable

Annual Fee $830

(Each address or location where the device(s) are used or stored represents a
separate general license and requires a separate registration and fee.)

4. WASTE DISPOSAL AND PROCESSING

A Licenses specifically authorizing the receipt of waste byproduct material, naturally Non-routine inspection Full cost Items 23 and/or 27 as applicable
occurring, technologically enhanced, or accelerator-produced radioactive material,
source material. or special nuclear material from other persons for the purpose of
contingency storage or commercial land disposal by the licensee; or licenses Annual Fee $81,990
authorizing contingency storage of low level radioactive waste at the site of nuclea
power reactors; or licenses for receipt of waste from other persons for incineration
or other treatment, packaging of resulting waste and residues, and transfer of

- packages to another person authorized to receive or dispose of waste material.

B Licenses specifically authorizing the receipt of waste byproduct material, naturally Non-routine inspection $1,300 Items 23 and/or 27 as applicable
occurring, technologically enhanced, or accelerator-produced radioactive material,
source material, or special nuclear material'from other persons for the purpose of Annual Fee $9,850
packaging or repackaging the material. The licensee will dispose of the material b
transfer to another person authorized to receive or dispose of the material.

C Licenses specifically authorizing the receipt of prepackaged waste byproduct Non-routine inspection $1,300 Items 23 and/or 27 as applicabl
material, naturally occurring, technologically enhanced, or accelerator-produced
radioactive material, source material, or special nuclear material from other Annual Fee $4,590

persons. The licensee will dispose of the material by transfer'to another person
authorized to receive or dispose of the material.

5. WELL LOGGING

A Licenses for possession and use of byproduct material, naturally occurring or Non-routine inspection $740 Items 23 and/or 27 as applicabl
accelerator-produced radioactive 'material, source material, and/or special nuclear
material for well logging, well surveys, and tracer studies other than field flooding Annual Fee $4,110

tracer studies
Annual Fee (Small Entity $1,980

B Licenses for possession and use of byproduct material or naturally occurring or Non-routine inspection Full cost Items 23 and/or 27 as applicabl
accelerator-produced radioactive material, for field flooding tracer studies.

Annual Fee $9,520

Annual Fee (Small Entity $6,570

6. NUCLEAR LAUNDRY

A Licenses for commercial collection and laundry of items contaminated with Non-routine inspectior $1,180 Items 23 and/or 27 as applicabl
byproduct material, naturally occurring or accelerator-produced radioactive

Annual Fee $4,440material, source material, or special nuclear material.

7. HUMAN USE OF BYPRODUCT, NATURALLY OCCURIN OR ACCELERATOR PRODUCED, SOURCE, OR SPECIAL NUCLEAR MATERIAL

A Licenses issued pursuant to chapter 33-10-03 for human use of byproduct material, Non-routine inspectior $1,180 Items 23 and/or 27 as applicable
naturally occurring Qr accelerator-produced radioactive material, source material, or

Annual Fee $10,200
special nuclear material in sealed sources contained in teletherapy devices.

B Licenses of broad scope issued to medical institutions or two or more physicians Non-routine inspection $1,110 Items 23 and/or 27 as applicabl
pursuant to chapter 33-10-03 authorizing research and development, including
human use of byproduct material, except licenses for byproduct material, naturally Annual Fee $10,680
occurring or accelerator-produced radioactive material, source material, or special
nuclear material in sealed sources contained in teletherapy devices. $0

C Other licenses issued pursuant to chapter 33-10-03 for human use of byproduct Non-routine inspection $930 Items 23 and/or 27 as applicabl
material, naturally occurring or accelerator-produced radioactive material, source
material, and/or special nuclear material, except licenses for byproduct material, Annual Fee $3,620
source material, naturally occurring or accelerator-produced radioactive material,
special nucl~ material in sealed sources contained in teletherapy devices, or as
listed in items 1-4 below.



Category Description Base Fees (USD) Additional Charges
8. VETERINARY MEDICINE

A Licenses issued for the veterinary use of byproduct material, naturally occurring or Non-routine inspection $740 Items 23 andlor 27 as applicabl'
accelerator-produced radioactive material, source material, or special nuclear

$2,140material in animals for diagnostic procedures only. Annual Fee

B Licenses issued for the -veterinary use of byproduct material, naturally occurring or Non-routine inspection $740 Items 23 andlor 27 as applicabl'
accelerator-produced radioactive material, source material, or special nuclear
material in animals for diagnostic andlor therapeutic procedures. Annual Fee $2,470

9. Civil Defense licenses for possession and use of byproduct material, naturally Non-routine inspection $440 Items 23 andlor 27 as applicable
occurring or accelerator-produced radioactive material, source material, or special

Annual Fee $1,160nuclear material for civil defense activities.

10. DEVICE, PRODUCT OR SEALED SOURCE SAFETY EVALUATION (Regulated by NRC)

II. Licenses for possession and use of byproduct material, naturally occurring or Non-routine inspection $440 Items 23 andlor 27 as applicable

accelerator-produced radioactive material, source material, or special nuclear
Annual Fee $1,160material for civil defense activities.

12. SPENT FUEL STORAGE (Regulated by NRC)

13. hnport and Export Licenses (Regulated by NRC)

14. Reciprocity: Other agreement state andlor NRC licensees who conduct activities in Annual Fee Same as Annual Items 23 andlor 27 as applicable

North Dakota under the reciprocity provisions of chapters 33-10-02 and 33-10-03. Fee for license
type

Non-routine inspection Same as

(Application fee is due 3 working days prior to entering the State) inspection fee for

license type

15. SERVICES FOR OTHER LICENSED ENTITIES

A Leak test and analysis services (for other licensed entities) only. Non-routine inspection $570 Items 23 andlor 27 as applicable

Annual Fee SI,070

B Instrument calibration services (for other licensed entities) only. Non-routine inspection $570 Items 23 andlor 27 as applicable

Annual Fee $1,070

16. Combination Leak test and analysis services and instrument calibration services Non-routine inspection $650 Items 23 andlor 27 as applicable

(for other licensed entities) only.
Annual Fee $1,440

17. Calibration andlor reference sources (not for providing service to other licensed Non-routine inspection $410 Items 23 andlor 27 as applicable

entities) only.
Annual Fee $740

18. Storage of radioactive material only. Non-routine inspection $570 Items 23 andlor 27 as applicable

Annual Fee $990

19 Providing deliberate operations to reduce or remove residual radioactivity from Non-routine inspection $830 Items 23 andlor 27 as applicable

equipment, facilities, and land owned, possessed, or controlled by other persons to
a level that permits release of equipment, facilities, and land for unrestricted use Annual Fee $13,150

andlor termination of a license rendered from a fixed facility or a mobile unit.

20. Radiation training courses involving the use of licensed material by the instructor Annual Fee $330 Item 27 as applicable.

andlor the participants.

21. Demonstration and sales of devices containing radioactive materials. Annual Fee $330 Item 27 as applicable.

22. Installation, removal, repair and servicing of devices containing radioactive Annual Fee $1,250 Item 27 as applicable.

materials.



Category Description Base Fees (USD) Additional Charges
23. Multiple offices: Add the following fees per additional office location. (This Annual Fee 25% of Base Fee Item 27 as applicable.

category does not apply to additional licensed locations in Categories 3.P.3 to for Category

3.P.6, or 21 above.) Type Per
Location

24. Administrative amendment (limited to the following amendments only): - Cororat Ammendmen $170 Item 27 as applicable.

name chage with no radiation safety program changes - Change o(mailing address

only (no change to locations of use) • Minor O&E procedures manula changes

(industral users only) - Filing training cetrtificates (guages users only)

25. Inspection of radioactive materials package shipments to low-level radioactive Inspection Full cost Item 27 as applicable.

waste disposal facility.
26. Certificate - in vitro testing with radioactive material under general license. Certificate (Valid $200 Item 27 as applicable.

for 3 years)

27. Late payment of any fees described in items 1-27 above. From payment due date $1 An additional fee per day after

30 days late.



Appendix A - Schedule of Fees for 2013 Radioactive Material Licenses
Applicants for radioactive material licenses and other regulatory services and holders of radioactive material licenses shall pay
the fellewiHg fees listed in the radioactive material program's fees web page ( ).. The included fee
schedule is the base fee beginning [effective date ofrulesl. Fodive successive years, the fees shall increase annually.
Thereafter, the fees will be adjusted on an annual basis to account for any increase in the consumer price index published by the
department of labor, as of the close of the twelve-month period ending on August 31 of each calendar year. The next years fee
schedule will be posted on the radioactive material programs web site no later than thirty days after the index is published.

Category Description Base Fees (USD) Additional Charges

I. SPECIAL NUCLEAR MATERIAL
A Licenses for possession and use of 200 grams or more of plutonium in unsealed Non-routine inspection Full cost Items 23 and/or 27 as applicable

form or 350 grams or more of contained U-235 in unsealed form or 200 grams or
Annual Fee $159,180more ofU-233 in unsealed form. This includes applications to terminate licenses

as well as licenses authorizing possession only.

B Licenses for receipt and storage of spent fuel at an independent spent fuel storage Non-routine inspection N/A Items 23 and/or 27 as applicable

installation. (Regulated by NRC)
Annual Fee N/A

C Licenses for possession and use of special nuclear material in sealed sources Non-routine inspection $980 Items 23 and/or 27 as applicable

contained in devices used in industrial measuring systems, including X-ray
Annual Fee $1,370fluorescence analyzers.

b All other special nuclear material lcenses except licenses authorizing special Non-routine inspection $980 Items 23 and/or 27 as applicabl

nuclear material in unsealed form in combination that would constitute a critical
Annual Fee $2,030

quantity.

2. SOURCE MATERIAL

A Licenses for possession and use of source material in recovery operations such as Non-routine inspection Full cost Items 23 and/or 27 as applicable
milling, in-situ leaching, heap-leaching, refining uranium mill concentrates to

uranium hexafluoride, or buying stations, ion exchange facilities and in processing
of ores containing source material for extraction of metals other than uranium or Annual Fee $827,650

thorium, including licenses authorizing the possession of byproduct waste material
(tailings) from source material recovery opemtions, as well as licenses authorizing

the possession and maintenance of a facility in a standby mode.

B Licenses for possession, use and or installation of source material for shielding Non-routine inspection $300 Items 23 and/or 27 as applicable
only.

Annual Fee $480

C All other source material licenses. Non-routine inspectior $1,100 Items 23 and/or 27 as applicable

Annual Fee $3,400

3. BYPRODUCT, NATURALLY OCCURRING OR ACCELERATOR-PRODUCED RADIOACTIVE MATERIAL

A Licenses of broad scope for possession and use of byproduct material or natumlly Non-routine inspectior $2,340 Items 23 and/or 27 as applicable
occurring or accelerator-produced mdioactive material issued pursuant to chapter

33-10-03 for processing or manufacturing of items containing byproduct material c Annual Fee $9,690

naturally occurring or accelerator-produced mdioactive material for commercial
distribution.

B Other licenses for possession and use of byproduct material or naturally occurring Non-routine inspectior $1,460 Items 23 and/or 27 as applicable
or accelemtor-produced radioactive material issued pursuant to chapter 33-10-03

for processing or manufacturing of items containing byproduct material or naturall Annual Fee $4,460

occurring or accelerator-produced mdioactive material for commercial distribution.

C Licenses issued pursuant to chapter 33-10-03 authorizing the processing or Non-routine inspectior $1,390 Items 23 and/or 27 as applicable

manufacturing and distribution or redistribution of mdiopharmaceuticals.
Annual Fee $9,690

genemtors, reagent kits and/or sources and devices containing byproduct material
or naturally occurring or accelerator-produced mdioactive material.

D License and approvals issued pursuant to chapter 33-10-03 authorizing distribution Non-routine inspectior $870 Items 23 and/or 27 as applicable
or redistribution of radiopharmaceuticals, generators, reagent kits and/or sources 0

Annual Fee $3,870
devices not involving processing of byproduct material or naturally occurring or
accelerator-produced radioactive material.



Category Description Base Fees (USD) Additional Charges
E Licenses for possession and use of byproduct material or naturally occurring or Non-routine inspection $520 Items 23 and/or 27 as applicable

accelerator-produced radioactive material in sealed sources for irradiation of
Annual Fee $1,750

materials in which the source is not removed from its shield (self-shielded units).

F License for possession and use of less than 370 terabecquerels [10,000 curies] of Non-routine inspectior $570 Items 23 and/or 27 as applicable
byproduct material or naturally occurring or accelerator-produced radioactive

Annual Fee $1,700
material in sealed sources for irradiation of materials in which the source is
exposed for irradiation purposes.

G Licenses for possession and use of 370 terabecquerels [10,000 curies] or more of Non-routine inspectio. $1,010 Items 23 and/or 27 as applicabl.
byproduct material or naturally occurring or accelerator-produced radioactive
material in sealed sources for irradiation of materials in which the source is Annual Fee $15,520

exposed for irradiation purposes.

H Licenses issued pursuant to chapter 33-10-03 to distribute items containing Non-routine inspectio. $770 Items 23 and/or 27 as applicable
byproduct material or naturally occurring or accelerator-produced radioactive

material that require device review to persons exempt from the licensing
Annual Fee $5,040

requirements of chapter 33-10-03, except specific licenses authorizing

redistribution of items that have been authorized for distribution to persons exempt

from the licenses of chapter 33-10-03.

I Licenses issued pursuant to chapter 33·10-03 to distribute items containing Non-routine inspection $520 Items 23 and/or 27 as applicable
byproduct material or naturally occurring or accelerator-produced radioactive

material, or quantities of byproduct material or naturally occurring or accelerator-

produced radioactive material that do not require device evaluation to persons Annual Fee $6,990
exempt from the licensing requirements of chapter 33-10-03, except for specific
licenses authorizing redistribution of items that have been authorized for

distribution to persons exempt from the licensing requirements of chapter 33-10-03

K Licenses issued pursuant to chapter 33-10-03 to distribute items containing Non-routine inspection $760 Items 23 and/or 27 as applicable
byproduct material or naturally occurring or accelerator-produced radioactive
material, or quantities of byproduct material or naturally occurring or accelerator-

produced radioactive material that do not require sealed source and/or device Annual Fee $1,940

review to persons generally licensed under this chapter, except specific licenses
authorizing for redistribution of items that have been authorized for distribution to

persons generally licensed under this chapter.

L Licenses of broad scope for possession and use of byproduct material' or naturally Non-routine inspection $870 Items 23 and/or 27 as applicable
occurring or accelerator-produced radioactive material issued pursuant to chapter
33-10-03 for research and development that do not authorize commercial Annual Fee $2,910

distribution.

M Other licenses for possession and use of byproduct material or naturally occurring Non-routine inspection $670 Items 23 and/or 27 as applicabl
or accelerator-produced radioactive material issued pursuant to chapter 33-10-03

for research and development that do not authorize commercial distribution. Annual Fee $2,710

N Licenses that authorize services for other licensees, except (I) licenses that Non-routine inspectior $760 Items 23 and/or 27 as applicabl

authorize calibration or leak testing services only are subject to the fees specified i
fee Categories 18 and 19, and (2) licenses that authorize waste disposal services Annual Fe. $4,390

are subject to the fees specified in fee Categories 4A, 4B, and 4C.

o License for possession and use of byproduct material or naturally occurring or Non-routine inspectior $1,830 Items 23 and/or 27 as applicabl

accelerator-produced radioactive material issued pursuant to chapter 33-10-05 for

industrial radiographic operations. Annual Fee $5,920

Annual Fee (Sarnll Entity $2,620

P All other specific byproduct material or naturally occurring or accelerator-produce Non-routine inspectior $1,310 Items 23 and/or 27 as applicabl

radioactive material licenses, except as described in items 1-6 below or listed in

Categories 4A through 100. Annual Fee $1,700

1 Portable x-ray fluorescence analyzers only. Non-routine inspectior $670 Items 23 and/or 27 as applicable

Annual Fee $980



Category Description Base Fees (USD) Additional Charges
Q Registration ofa device(s) generally licensed under Chapter 33-10-03. Non-routine inspection $480 Items 23 andlor 27 as applicabl

Annual Fee $980

(Each address or location where the device{s) are used or stored represents a
separate general license and requires a separate registration and fee.)

4. WASTE DISPOSAL AND PROCESSING

A Licenses specifically authorizing the receipt of waste byproduct material, naturally Non-routine inspectior Full cost Items 23 andlor 27 as applicabl
occurring, technologically enhanced, or accelerator-produced radioactive material,
source material, or special nuclear material from other persons for the purpose of
contingency storage or commercial land disposal by the licensee; or licenses Annual Fee $96,750
authorizing contingency storage of low level radioactive waste at the site of nuclea
power reactors; or licenses for receipt of waste from other persons for incineration
or other treatment, packaging of resulting waste and residues, and transfer of
packages to another person authorized to receive or dispose of waste material.

B Licenses specifically authorizing the receipt of waste byproduct material, naturally Non-routine inspectior $1,530 Items 23 andlor 27 as applicabl
occurring, technologically enhanced, or accelerator-produced radioactive material,
source material, or special nuclear material from other persons for the purpose of Annual Fee $11,620

packaging or repackaging the material. The licensee will dispose of the material b
transfer to another person authorized to receive or dispose of the material.

C Licenses specifically authorizing the receipt of prepackaged waste byproduct Non-routine inspectior $1,530 Items 23 andlor 27 as applicabl'
material, naturally occurring, technologically enhanced, or accelerator-produced

$5,420radioactive material, source material, or special nuclear material from other Annual Fee

persons. The licensee will dispose of the material by transfer to another person
authorized to receive or dispose of the material.

5. WELL LOGGING

A Licenses for possession and use of byproduct material, naturally occurring or Non-routine inspectior $870 Items 23 andlor 27 as applicabl'
accelerator-produced radioactive material, source material, andlor special nuclear
material for well logging, well surveys, and tracer studies other than field flooding Annual Fee $4,850

tracer studies
Annual Fee (Small Entity $2,340

B Licenses for possession and use of byproduct material or naturally occurring or Non-routine inspectior Full cost Items 23 andlor 27 as applicable
accelerator-produced radioactive material, for field flooding tracer studies.

Annual Fee $ll,230

Annual Fee (Small Entity $7,750

6. NUCLEAR LAUNDRY

A Licenses for commercial collection and laundry of items contaminated with Non-routine inspectior $1,390 Items 23 andlor 27 as applicable
byproduct material, naturally occurring or accelerator-produced radioactive

$5,240material, source material, or special nuclear material. Annual Fee

7. HUMAN USE OF BYPRODUCT, NATURALLY OCCURIN OR ACCELERATOR PRODUCED, SOURCE, OR SPECIAL NUCLEAR MATERIAL

A Licenses issued pursuant to chapter 33-10-03 for human use of byproduct material, Non-routine inspectior $1,390 Items 23 andlor 27 as applicabl'
naturally occurring or accelerator-produced radioactive material, source material, or

Annual Fee $12,040
special nuclear material in sealed sources contained in teletherapy devices.

B Licenses of broad scope issued to medical institutions or two or more physicians Non-routine inspectior $1,310 Items 23 andlor 27 as applicable
pursuant to chapter 33-10-03 authorizing research and development, including
human use of byproduct material, except licenses for byproduct material, naturally Annual Fee $12,600
occurring or accelerator-produced radioactive material, source material, or special
nuclear material in sealed sources contained in teletherapy devices. $0

C Other licenses issued pursuant to chapter 33-10-03 for human use of byproduct Non-routine inspection $1,100 Items 23 andlor 27 as applicable
material, naturally occurring or accelerator-produced radioactive material, source
material, andlor special nuclear material, except licenses for byproduct material, Annual Fee $4,270
source material, naturally occurring or accelerator-produced radioactive material,
special nuclear material in sealed sources contained in teletherapy devices, or as
listed in items 1-4 below.



Category Description Base Fees (USD) Additional Charges
8. VETERINARY MEDICINE

A Licenses issued for the veterinary use of byproduct material, naturally occurring or Non-routine inspectior $870 Items 23 and/or 27 as applicabl
accelerator-produced radioactive material, source material, or special nuclear
material in animals for diagnostic procedures only. Annual Fee $2,530

B Licenses issued for the veterinary use of byproduct material, naturally occurring or Non-routine inspection $870 Items 23 and/or 27 as applicable
accelerator-produced radioactive material, source material, or special nuclear
material in animals for diagnostic and/or therapeutic procedures. Annual Fee $2,910

9. Civil Defense licenses for posseS5ion and use of byproduct material, naturally Non-routine inspection $520 Items 23 and/or 27 as applicable
occurring or accelerator-produced radioactive material, source material, or special
nuclear material for civil defense activities. Annual Fee $1,370

10. DEVICE, PRODUCT OR SEALED SOURCE SAFETY EVALUATION (Regulated by NRC)

II. Licenses for possession and use of byproduct material, naturally occurring or Non-routine inspection $520 Items 23 and/or 27 as applicable
accelerator-produced radioactive material, source material, or special nuclear

$1,370material for civil defense activitics. Annual Fee

12. SPENT FUEL STORAGE (Regulated by NRC)

13. Import and Export Licenses (Regulated by NRC)

14. Reciprocity: Other agreement state and/or NRC licensees who conduct activities in Annual Fee Same as Annual Items 23 and/or 27 as applicable
North Dakota under the reciprocity provisions of chapters 33-10-02 and 33-10-03. Fee for license

type

Non-routine inspection Same as
(Application fee is due 3 working days prior to entering the State) inspection fee for

license type

IS. SERVICES FOR OTHER LICENSED ENTITIES

A Leak test and analysis services (for other licensed entities) only. Non-routine inspectior $670 Items 23 and/or 27 as applicabl

Annual Fee $1,260

B Instrument calibration services (for other licensed entities) only. Non-routine inspectior $670 Items 23 and/or 27 as applicable

Annual Fee $1,260

16. Combination Leak test and analysis services and instrument calibration services Non-routine inspection $770 Items 23 and/or 27 as applicable
(for other licensed entities) only.

Annual Fee $1,700

17. Calibration and/or reference sources (not for providing service to other licensed Non-routine inspection $480 Items 23 and/or 27 as applicable
entities) only.

Annual Fee $870

18. Storage of radioactive material only. Non-routine inspection $670 Items 23 and/or 27 as applicable

Annual Fee $1,170

19 Providing deliberate operations to reduce or remove residual radioactivity from Non-routine inspection $980 Items 23 and/or 27 as applicable
equipment, facilities, and land owned, possessed, or controlled by other persons to
a level that permits release of equipment, facilities, and land for unrestricted use Annual Fee $15,520

and/or termination of a license rendered from a fixed facility or a mobile unit.

20. Radiation training courses involving the use of licensed material by the instructor Annual Fee $390 Item 27 as applicable.
and/or the participants.

21. Demonstration and sales of devices containing radioactive materials. Annual Fee $390 Item 27 as applicable.

22. Installation, removal, repair and servicing of devices containing radioactive Annual Fee $1,480 Item 27 as applicable.
materials.



Category Description Base Fees (USD) Additional Charges
23. Multiple offices: Add the following fees per additional office location. (This Annual Fee 25% ofBase Fee Item 27 as applicable.

category does not apply to additional licensed locations in Categories 3.P.3 to for Category
3.P.6, or 21 above.) Type Per

Location
24. Administrative amendment (limited to the following amendments only): • Cororat Ammendmen $200 Item 27 as applicable.

name chage with no radiation safety program changes - Change of mailing address

only (no change to locations of use) - Minor O&E procedures manula changes
(industral users only) - Filing training cetrtificates (guages users only)

25. Inspection of radioactive materials package shipments to low-level radioactive Inspection Full cost Item 27 as applicable.
waste disposal facility.

26. Certificate - in vitro testing with radioactive material under general license. Certificate (Valid S240 Item 27 as applicable.
for 3 years)

27. Late payment of any fees described in items 1-27 above. From payment due dat SI An additional fee per day after
30 days late.



Appendix A - Schedule of Fees for 2014 Radioactive Material Licenses
Applicants for radioactive material licenses and other regulatory services and holders of radioactive material licenses shall pay
thefollowiRg fees listed in the radioactive material program's fees web page ( ). The included fee
schedule is the base fee beginning [effective date of rules). For five successive years, the fees shall increase annually.
Thereafter, the fees will be adjusted on an annual basis to account for any increase in the consumer price index published by the
department of labor, as of the close of the twelve-month period ending on August 31 of each calendar year. The next years fee
schedule will be posted on the radioactive material programs web site no later than thirty days after the index is published.

Category Description Base Fees (USD) Additional Charges

I. SPECIAL NUCLEAR MATERIAL
A Licenses for possession and use of 200 grams or more of plutonium in unsealed Non-routine inspection Full cost Items 23 and/or 27 as applicabl

form or 350 grams or more of contained U-235 in unsealed form or 200 grams or
Annual Fee $187,830more of U-233 in unsealed form. This includes applications to terminate licenses

as well as licenses authorizing possession only.

B Licenses for receipt and storage of spent fuel at an independent spent fuel storage Non-routine inspection N/A Items 23 and/or 27 as applicabl€

installation. (Regulated by NRC)
Annual Fe N/A

C Licenses for possession and use of special nuclear material in sealed sources Non-routine inspection $1,160 Items 23 and/or 27 as applicabl(

contained in devices used in industrial measuring systems, including X-ray
Annual Fee $1,620fluorescence analyzers.

D All other special nuclear material Icenses except licenses authorizing special Non-routine inspection $1,160 Items 23 and/or 27 as applicabl(

nuclear material in unsealed form in combination that would constitute a critical
Annual Fee $2,400

quantity.

2. SOURCE MATERIAL

A Licenses for possession and use of source material in recovery operations such as Non-routine inspection Full cost Items 23 and/or 27 as applicabl(
milling, in-situ leaching, heap-leaching, refining uranium mill concentrates to

uranium hexafluoride, or buying stations, ion exchange facilities and in processing
of ores containing source material for extraction of metals other than uranium or Annual Fee $976,630

thorium, including licenses authorizing the possession of byproduct waste material
(tailings) from source material recovery operations, as well as licenses authorizing

the possession and maintenance of a facility in a standby mode.

B Licenses for possession, use and or installation of source material for shielding Non-routine inspection $350 Items 23 and/or 27 as applicabl(
only.

Annual Fee $570

C All other source material licenses. Non-routine inspection $1,300 Items 23 and/or 27 as applicabl(

Annual Fee $4,010

3. BYPRODUCT, NATURALLY OCCURRING OR ACCELERATOR-PRODUCED RADIOACTIVE MATERIAL

A Licenses of broad scope for possession and use of byproduct material or naturally Non-routine inspection $2,760 Items 23 and/or 27 as applicabl(
occurring or accelerator-produced radioactive material issued pursuant to chapter

33- I0-03 for processing or manufacturing of items containing byproduct material c Annual Fee $11,430

naturally occurring or accelerator-produced radioactive material for commercial

distribution.

B Other licenses for possession and use of byproduct material or naturally occurring Non-routine inspection $1,720 Items 23 and/or 27 as applicabl(

or accelerator-produced radioactive material issued pursuant to chapter 33-10-03
for processing or manufacturing of items containing byproduct material or naturall Annual Fee $5,260

occurring or accelerator-produced radioactive material for commercial distribution.

C Licenses issued pursuant to chapter 33-10-03 authorizing the processing or Non-routine inspection $1,640 Items 23 and/or 27 as applicabl(

manufacturing and distribution or redistribution of radiopharmaceuticals,
Annual Fee $11,430

generators, reagent kits and/or sources and devices containing byproduct material
or naturally occurring or accelerator-produced radioactive material.

D License and approvals issued pursuant to chapter 33-10-03 authorizing distribution Non-routine inspection $1,030 Items 23 and/or 27 as applicabl(
or redistribution of radiopharmaceuticals, generators, reagent kits and/or sources 0

Annual Fee $4,570
devices not involving processing of byproduct material or naturally occurring or

accelerator-produced radioactive material.



Category Description Base Fees (USD) Additional Charges
E Licenses for possession and use of byproduct material or naturally occuning or Non-routine inspection $610 Items 23 andlor 27 as applicabl.

accelerator-produced radioactive material in sealed sources for irradiation of
Annual Fee $2,070

materials in which the source is not removed from its shield (self-shielded units).

F License for possession and use of less than 370 terabecquerels [10,000 curies] of Non-routine inspection $670 Items 23 andlor 27 as applicabl'
byproduct material or naturally occuning or accelerator-produced radioactive

Annual Fee S2,010material in sealed sources for irradiation of materials in which the source is
exposed for irradiation purposes.

G Licenses for possession and use of370 terabecquerels [10,000 curies] or more of Non-routine inspection S1,190 Items 23 andlor 27 as applicabl,
byproduct material or naturally occuning or accelerator-produced radioactive
material in sealed sources for irradiation of materials in which the source is Annual Fee $18,310

exposed for irradiation purposes.

H Licenses issued pursuant to chapter 33-10-03 to distribute items containing Non-routine inspection $910 Items 23 andlor 27 as applicabl,
byproduct material or naturally occuning or accelerator-produced radioactive

material that require device review to persons exempt from the licensing
Annual Fee $5,950

requirements of chapter 33-10-03, except specific licenses authorizing

redistribution of items that have been authorized for distribution to persons exempt
from the licenses of chapter 33-10-03.

I Licenses issued pursuant to chapter 33-10-03 to distribute items containing Non-routine inspection $610 Items 23 andlor 27 as applicable
byproduct material or naturally occuning or accelerator-produced radioactive

material, or quantities of byproduct material or naturally occuning or accelerator-

produced radioactive material that do not require device evaluation to persons Annual Fee $8,250
exempt from the licensing requirements of chapter 33-10-03, except for specific

licenses authorizing redistribution of items that have been authorized for
distribution to persons exempt from the licensing requirements of chapter 33-10-03

K Licenses issued pursuant to chapter 33-10-03 to distribute items containing Non-routine inspectior $900 Items 23 andlor 27 as applicable
byproduct material or naturally occuning or accelerator-produced radioactive
material, or quantities of byproduct material or naturally occurring or accelerator-

produced radioactive material that do not require sealed source andlor device Annual Fe' $2,290

review to persons generally licensed under this chapter, except specific licenses

authorizing for redistribution of items that have been authorized for distribution to
persons generally licensed under this chapter.

L Licenses of broad scope for possession and use of byproduct material or naturally Non-routine inspection $1,030 Items 23 andlor 27 as applicabl
occuning or accelerator-produced radioactive.material issued pursuant to chapter
33-10-03 for research and devclopment that do not authorize commercial Annual Fee $3,430

distribution.

M Other licenses for possession and use of byproduct material or naturally occuning Non-routine inspectior $790 Items 23 andlor 27 as applicabl.

or accelerator-produced radioactive material issued pursuant to chapter 33-10-03

for research and development that do not authorize commercial distribution. Annual Fee $3,200

N Licenses that authorize services for other licensees, except (1) licenses that Non-routine inspection $900 Items 23 andlor 27 as applicabl
authorize calibration or leak testing services only are subject to the fees specified i
fee Categories 18 and 19, and (2) licenses that authorize waste disposal services Annual Fe' $5,180

are subject to the fees specified in fee Categories 4A, 4B, and 4C.

a License for possession and use of byproduct material or naturally occuning or Non-routine inspectior $2,160 Items 23 andlor 27 as applicabl
accelerator-produced radioactive material issued pursuant to chapter 33-10-05 for
industrial radiographic operations. Annual Fee $6,990

Annual Fee (Samll Entity $3,090

P All other specific byproduct material or naturally occuning or accelerator-produce Non-routine inspection $1,550 Items 23 andlor 27 as applicabl.

radioactive material licenses, except as described in items 1-6 below or listed in

Categories 4A through 100. Annual Fe' $2,010

1 Portable x-ray fluorescence analyzers only. Non-routine inspectior $790 Items 23 andlor 27 as applicabl

Annual Fee $1,160



Category Description Base Fees (USD) Additional Charges
Q Registration ofa device(s) generally licensed under Chapter 33-10-03. Non-routine inspection S570 Items 23 and/or 27 as applicable

Annual Fee SI,160

(Each address or location where the device(s) are used or stored represents a
separate general license and requires a separate registration and fee.)

4. WASTE DISPOSAL AND PROCESSING

A Licenses specifically authorizing the receipt of waste byproduct material, naturally Non-routine inspection Full cost Items 23 and/or 27 as applicable

occurring, technologically enhanced, or accelerator-produced radioactive material,
source material, or special nuclear material from other. persons for the purpose of

contingency storage or commercial land disposal by the licensee; or licenses Annual Fee S114,170
authorizing contingency storage of low level radioactive waste at the site of nuclew

power reactors; or licenses for receipt of waste from other persons for incineration
or other treatment, packaging of resulting waste and residues, and transfer of

packages to another person authorized to receive or dispose of waste material.

B Licenses specifically authorizing the receipt of waste byproduct material, naturally Non-routine inspection $1,810 Items 23 and/or 27 as applicable
occurring, technologically enhanced, or accelerator-produced radioactive material,
source material, or special nuclear material from other persons for the purpose of Annual Fee S13,710

packaging or repackaging the material. The licensee will dispose of the material b

transfer to another person authorized to receive or dispose of the material.

C Licenses specifically authorizing the receipt of prepackaged waste byproduct Non-routine inspectior $1,810 Items 23 and/or 27 as applicable
material, naturally occurring, technologically enhanced, or accelerator-produced

radioactive material, source material, or special nuclear material from other Annual Fee $6,400

persons. The licensee will dispose of the material by transfer to another person

authorized to receive or dispose of the material.

5. WELL LOGGING

A Licenses for possession and use of byproduct material, naturally occurring or Non-routine inspection SI,030 Items 23 and/or 27 as applicable
accelerator-produced radioactive material, source material, and/or special nuclear
material for well logging, well surveys, and tracer studies other than field flooding Annual Fee $5,720

tracer studies
Annual Fee (Small Entity $2,760

B Licenses for possession and use of byproduct material or naturally occurring or Non-routine inspection Full cost Items 23 and/or 27 as applicable
accelerator-produced radioactive material, for field flooding tracer studies.

Annual Fee $13,250

Annual Fee (Small Entity $9,150

6. NUCLEAR LAUNDRY

A Licenses for commercial collection and laundry of items contaminated with Non:routine inspection $1,640 Items 23 and/or 27 as applicable
byproduct material, naturally occurring or accelerator-produced radioactive
material, source material, or special nuclear material. Annual Fee $6,180

7. HUMAN USE OF BYPRODUCT, NATURALLY OCCURIN OR ACCELERATOR PRODUCED, SOURCE, OR SPECIAL NUCLEAR MATERIAL

A Licenses issued pursuant to chapter 33-10-03 for human use of byproduct material, Non-routine inspection $1,640 Items 23 and/or 27 as applicable
naturally occurring or accelerator-produced radioactive material, source material, or

Annual Fee $14,210
special nuclear material in sealed sources contained in teletherapy devices.

B Licenses of broad scope issued to medical institutions or two or more physicians Non-routine inspection $1,550 Items 23 and/or 27 as applicable
pursuant to chapter 33-10-03 authorizing research and development, including

human use of byproduct material, except licenses for byproduct material, naturally Annual Fee $14,870

occurring or accelerator-produced radioactive material, source material, or special

nuclear material in sealed sources contained in teletherapy devices. $0

C Other licenses issued pursuant to chapter 33-10-03 for human use of byproduct Non-routine inspection $1,300 Items 23 and/or 27 as applicable
material, naturally occurring or accelerator-produced radioactive material, source
material, and/or special nuclear material, except licenses for byproduct material, Annual Fee $5,040

source material, naturally occurring or accelerator-produced radioactive material,
special nuclear material in sealed sources contained in teletherapy devices, or as
listed in items 1-4 below.



Category Description Base Fees (USn) Additional Charges
8. VETERINARY MEDICINE

A Licenses issued for the veterinary use of byproduct material, naturally occur:ring or Non-routine inspectior SI,030 Items 23 and/or 27 as applicable
accelerator-produced radioactive material, source material, or special nuclear

Annual Fee S2,990material in animals for diagnostic procedures only.

B Licenses issued for the veterinary use of byproduct material, naturally occurring or Non-routine inspection SI,030 Items 23 and/or 27 as applicabl~

accelerator-produced radioactive material, source matenal, or special nuclear
Annual Feematerial in animals for diagnostic and/or therapeutic procedures. $3,430

9. Civil Defense licenses for possession and use of byproduct material, naturally Non-routine inspection $610 Items 23 and/or 27 as applicable
occurring or accelerator-produced radioactive material, source material, or special

Annual Feenuclear material for civil defense activities. SI,620

10. DEVICE, PRODUCT OR SEALED SOURCE SAFETY EVALUATION (Regulated by NRC)

II. Licenses for possession and use of byproduct material, naturally occurring.or Non-routine inspection S610 Items 23 and/or 27 as applicable
accelerator-produced radioactive material, source material, or special nuclear
material for civil defense activities. Annual Fee $1,620

12. SPENT FUEL STORAGE (Regulated by NRC)

13. Import and Export Licenses (Regulated by NRC)

14. Reciprocity: Other agreement state and/or NRC licensees who conduct activities in Annual Fee Same as Annual Items 23 and/or 27 as applicable
North Dakota under the reciprocity provisions of chapters 33-10-02 and 33-10-03 .. Fee for license

type

Non-routine inspection Same as
(Application fee is due 3 working days prior to entering the State) inspection fee for

license type

15. SERVICES FOR OTHER LICENSED ENTITIES

A Leak test and analysis services (for other licensed entities) only. Non-routine inspection S790 Items 23 and/or 27 as applicable

Annual Fee SI,490

B Instrument calibration services (for other licensed entities) only. Non-routine inspection S790 Items 23 and/or 27 as applicable

Annual Fee $1,490

16. Combination Leak test and analysis services and instrument calibration services Non-routine inspectior S910 Items 23 and/or 27 as applicabl
(for other licensed entities) only.

Annual Fee S2,010

17. Calibration and/or reference sources (not for providing service to other licensed Non-routine inspectior S570 Items 23 and/or 27 as applicable
entities) only.

Annual Fee $1,030

18. Storage of radioactive material only. Non-routine inspection $790 Items 23 and/or 27 as applicable

Annual Fee $1,380

19 Providing deliberate operations to reduce or remove residual radioactivity from Non-routine inspectior SI,160 Items 23 and/or 27 as applicable

equipment, facilities, and land owned, possessed, or controlled by other persons to
Annual Fee S18,310a level that permits release of equipment, facilities, and land for unrestricted use

and/or termination of a license rendered from a fixed facility or a mobile unit.

20. Radiation training courses involving the use of licensed material by the instructor Annual Fe $460 [tern 27 as applicable.

and/or the participants.

21. Demonstration and sales of devices containing radioactive materials. Annual Fe< $460 Item 27 as applicable.

22. Installation, removal, repair and servicing of devices containing radioactive Annual Fee SI,750 Item 27 as applicable.

materials.



Category Description Base Fees (USD) Additional Charges
23. Multiple offices: Add the following fees per additional office location. (This Annual Fee 25% of Base Fee Item 27 as applicable.

category does not apply to additional licensed locations in Categories 3.P.3 to for Category

3.P.6, or 21 above.) Type Per
Location

24. Administrative amendment (limited to the following amendments only): - Cororat Ammendmen $240 Item 27 as applicable.

name chage with no radiation safety program changes - Change of mailing address
only (no change to locations of use) - Minor O&E procedures manula changes

(industraJ users only) - Filing training cetrtificates (guages users only)

25. Inspection of radioactive materials package shipments to low-level radioactive Inspection Full cost Item 27 as applicable.

waste disposal facilitv.
26. Certificate - in vitro testing with radioactive material under general license. Certificate (Valid $280 Item 27 as applicable.

for 3 years)

27. Late payment of any fees described in items 1-27 above. From payment due date $1 An additional fee per day after

30 days late.



Appendix A - Schedule of Fees for 2015 Radioactive Material Licenses
Applicants for radioactive material licenses and other regulatory services and holders of radioactive material licenses shall pay
the fellewing fees listed in the radioactive material program's fees web page ( ). The included fee
schedule is the base fee beginning [effective date of rules]. For five successive years, the fees shall increase annually.
Thereafter, the fees will be adjusted on an annual basis to account for any increase in the consumer price index published by the
department of labor, as of the close of the twelve-month period ending on August 31 of each calendar year. The next years fee
schedule will be posted on the radioactive material programs web site no later than thirty days after the index is published.

Category Description Base Fees (USD) Additional Charges

J. SPECIAL NUCLEAR MATERlAL
A Licenses for possession and use of 200 grams or more of plutonium in unsealed Non-routine inspection Full cost Items 23 and/or 27 as applicable

form or 350 grams or more of contained U-235 in unsealed form or 200 grams or
Annual Fee $221,640more of U-233 in unsealed form. This includes applications to terminate licenses

as well as licenses authorizing possession only.

B Licenses for receipt and storage of spent fuel at an independent spent fuel storage Non-routine inspection N/A Items 23 and/or 27 as applicable

installation. (Regulated by NRC)
Annual Fee N/A

C Licenses for possession and use of special nuclear material in sealed sources Non-routine inspection $1,370 Items 23 and/or 27 as applicable
contained in devices used in industrial measuring systems, including X-ray

Annual Fee $1,910fluorescence analyzers.

D All other special nuclear material lcenses except licenses authorizing special Non-routine inspection $1,370 Items 23 and/or 27 as applicabl

nuclear material in unsealed form in combination that would constitute a critical
Annual Fee $2,830

quantity.

2. SOURCE MATERIAL

A Licenses for possession and use of source material in recovery operations such as Non-routine inspectior Full cost Items 23 and/or 27 as applicablf
milling, in-situ leaching, heap-leaching, refining uranium mill concentrates to

uranium hexafluoride, or buying stations, ion exchange facilities and in processing
of ores containing source material for extraction of metals other than uranium or Annual Fee $1,152,420

thorium, including licenses authorizing the possession of byproduct waste material
(tailings) from source material recovery operations, as well as licenses authorizing

the possession and maintenance of a facility in a standby mode.

B Licenses for possession, use and or installation of source material for shielding Non-routine inspectior $410 Items 23 and/or 27 as applicablf
only.

Annual Fee $670

C All other source material licenses. Non-routine inspection $1,530 Items 23 and/or 27 as applicable

Annual Fee $4,730

3. BYPRODUCT. NATURALLY OCCURRING OR ACCELERATOR-PRODUCED RADIOACTIVE MATERIAL

A Licenses of broad scope for possession and use of byproduct material or naturally Non-routine inspection $3,260 Items 23 and/or 27 as applicable
occurring or accelerator-produced radioactive material issued pursuant to chapter

33-10-03 for processing or manufacturing of items containing byproduct material c Annual Fee S13,490

naturally occurring or accelerator-produced radioactive material for commercial
distribution.

B Other licenses for possession and use of byproduct material or naturally occurring Non-routine inspection $2,030 Items 23 and/or 27 as applicable

or accelerator-produced radioactive material issued pursuant to chapter 33-10-03
for processing or manufacturing of items containing byproduct material or naturall Annual Fee $6,210

occurring or accelerator-produced radioactive material for commercial distribution.

C Licenses issued pursuant to chapter.33-1O-03 authorizing the processing or Non-routine inspection $1,940 Items 23 and/or 27 as applicable

manufacturing and distribution or redistribution of radiopharmaceuticals,
Annual Fee $13,490

generators, reagent kits and/or sources and devices containing byproduct material
or naturally occurring or accelerator-produced radioactive material.

D License and approvals issued pursuant to chapter 33-10-03 authorizing distribution Non-routine inspection $1,220 Items 23 and/or 27 as applicable
or redistribution of radiopharmaceuticals, generators, reagent kits and/or sources 0

Annual Fee $5,390
devices not involving processing of byproduct material or naturally occurring or
accelerator-produced radioactive material.



Category Description Base Fees (USD) Additional Charges
E Licenses for possession and use of byproduct material or naturally occurring or Non-routine inspectior $720 Items 23 and/or 27 as applicable

accelerator-produced radioactive material in sealed sources for irradiation of
Annual Fee $2,440

materials in which the source is not removed from its shield (self-shielded units).

F License for possession and use of less than 370 terabecquerels [10,000 curies] of Non-routine inspectio~ $790 Items 23 and/or 27 as applicabl
byproduct material or naturally occurring or accelerator-produced radioactive

Annual Fee $2,370
material in sealed sources for irradiation of materials in which the source is
exposed for irradiation purposes.

G Licenses for possession and use of 370 terabecquerels [10,000 curies) or more of Non-routine inspection $1,400 Items 23 and/or 27 as applicabl.
byproduct material or naturally occurring or accelerator-produced radioactive
material in sealed sources for irradiation of materials in which the source is Annual Fee $21,610

exposed for irradiation purposes.

H Licenses issued pursuant to chapter 33-10-03 to distribute items containing Non-routine inspection $1,070 Items 23 and/or 27 as applicable
byproduct material or naturally occurring or accelerator-produced radioactive

material that require device review to persons exempt from the licensing
Annual Fee $7,020

requirements of chapter 33-10-03, except specific licenses authorizing

redistribution of items that have been authorized for distribution to persons exempt

from the licenses of chapter 33-10-03.

1 Licenses issued pursuant to chapter 33-10-03 to distribute items containing Non-routine inspection $720 Items 23 and/or 27 as applicable
byproduct material or naturally occurring or accelerator-produced radioactive
material, or quantities of byproduct material or naturally occurring or accelerator-

produced radioactive material that do not require device evaluation to persons Annual Fee $9,740
exempt from the licensing requirements of chapter 33-10-03, except for specific
licenses authorizing redistribution of items that have been authorized for

distribution to persons exempt from the licensing requirements of chapter 33-1 O-OJ

K Licenses issued pursuant to chapter 33-10-03 to distribute items containing Non-routine inspection $1,060 Items 23 and/or 27 as applicable

byproduct material or naturally occurring or accelerator-produced radioactive
material, or quantities of byproduct material or naturally occurring or accelerator-

Annual Fee $2,700produced radioactive material that do not require sealed source and/or device'

review to persons generally licensed under this chapter, except specific licenses

authorizing for redistribution of items that have been authorized for distribution to
persons generally licensed under this chapter.

L Licenses of broad scope for possession and use of byproduct material or naturally Non-routine inspection $1,220 Items 23 and/or 27 as applicable

occurring or accelerator-produced radioactive material issued pursuant to chapter

33-10-03 for research and development'that do not authorize commercial Annual Fee $4,050

distribution.

M Other licenses for possession and use of byproduct material or naturally occurring Non-routine inspection $930 Items 23 and/or 27 as applicable

or accelerator-produced radioactive material issued pursuant to chapter 33-10-03

for research and development that do not authorize commercial distribution. Annual Fee $3,780

N Licenses that authorize services for other licensees, except (1) licenses that Non-routine inspection $1,060 Items 23 and/or 27 as applicable

authorize calibration or leak testing services only are subject to the fees specified iJ
Annual Fee $6,110fee Categories 18 and 19, and (2) licenses that authorize waste disposal services

are subject to the fees specified in fee Categories 4A, 4B, and 4C.

o License for possession and use of byproduct material or naturally occurring or Non-routine inspection $2,550 Items 23 and/or 27 as applicable

accelerator-produced radioactive material issued pursuant to chapter 33-10-05 for
$8,250industrial radiographic operations. Annual Fee

Annual Fee (Samll Entity $3,650

P All other specific byproduct material or naturally occurring or accelerator-produce Non-routine inspection $1,830 Items 23 and/or 27 as applicable

radioactive material licenses, except as described in items 1-6 below or listed in

Categories 4A through IOD. Annual Fee $2,370

1 Portable x-ray fluorescence analyzers only. Non-routine inspection $930 Items 23 and/or 27 as applicable

Annual Fee $1,370



Category Description Base Fees (USD) Additional Charges
Q Registration of a device(s) generally licensed under Chapter 33-10-03. Non-routine inspectior $670 Items 23 and/or 27 as applicabl(

Annual F~ 51,370

(Each address or location where the device(s) are used or stored represents a

separate general license and requires a separate registration and fee.)

4. WASTE DISPOSAL AND PROCESSING

A Licenses specifically authorizing the receipt of waste byproduct material, naturally Non-routine inspectior Full cost Items 23 and/or 27 as applicabl(

occurring, technologically enhanced, or accelerator-produced radioactive material,
source material, or special nuclear material from other persons for the purpose of

contingency storage or commercial land disposal by the licensee; or licenses Annual Fee 5134,720
authorizing contingency storage of low level radioactive waste at the site of nuclea

power reactors; or licenses for receipt of waste from other persons for incineration
or other treatment, packaging of resulting waste and residues, and transfer of

packages to another person authorized to receive or dispose of waste material.

B Licenses specifically authorizing the receipt of waste byproduct material, naturally Non-routine inspection $2,140 Items 23 and/or 27 as applicable
occurring, technologically enhanced, or accelerator-produced radioactive material,

source material, or special nuclear material from other persons for the purpose of Annual Fee $16,180

packaging or repackaging the material. The licensee will dispose of the material b
transfer to another person authorized to receive or dispose of the material.

C Licenses specifically authorizing the receipt of prepackaged waste byproduct Non-routine inspection $2,140 Items 23 and/or 27 as applicable
material, naturally occurring, technologically enhanced, or accelerator-produced

radioactive material, source material, or special nuclear material from other Annual Fee 57,550

persons. The licensee will dispose of the material by transfer to another person
authorized to receive or dispose of the material.

5. WELL LOGGING

A Licenses for possession and use of byproduct material, naturally occurring or Non-routine inspection $1,220 Items 23 and/or 27 as applicable
accelerator-produced radioactive material, source material, and/or special nuclear

material for well logging, well surveys, and tracer studies other than field flooding Annual Fee $6,750

tracer studies
Annual Fee (Small Entity 53,260

B Licenses for possession and use of byproduct material or naturally occurring or Non-routine inspectior Full cost Items 23 and/or 27 as applicabl
accelerator-produced radioactive material, for field flooding tracer studies.

Annual Fee 515,640

Annual Fee (Small Entity $10,800

6. NUCLEAR LAUNDRY

A Licenses for commercial collection and laundry of items contaminated with Non-routine inspection $1,940 Items 23 and/or 27 as applicable
byproduct material, naturally occurring or accelerator-produced radioactive
material, source material, or special nuclear material. Annual Fee 57,290

7. HUMAN USE OF BYPRODUCT, NATURALLY OCCURIN OR ACCELERATOR PRODUCED, SOURCE, OR SPECIAL NUCLEAR MATERIAL

A Licenses issued pursuant to chapter 33-10-03 for human use of byproduct material, Non-routine inspectior $1,940 Items 23 and/or 27 as applicable
naturally occurring or accelerator-produced radioactive material, source material, or

Annual Fee $16,770
special nuclear material in sealed sources contained in teletherapy devices.

B Licenses of broad scope issued to medical institutions or two or more physicians Non-routine inspection $1,830 Items 23 and/or 27 as applicable
pursuant to chapter 33-10-03 authorizing research and development, including
human use of byproduct material, except licenses for byproduct material, naturally Annual Fee 517,550

occurring or accelerator-produced radioactive material, source material, or special
nuclear material in sealed sources contained in teletherapy devices. 50

C Other licenses issued pursuant to chapter 33-10-03 for human use of byproduct Non-routine inspectior 51,530 Items 23 and/or 27 as applicable
material, naturally occurring or accelerator-produced radioactive material, source

material, and/or special nuclear material, except licenses for byproduct material, Annual Fee $5,950

source material, naturally occurring or accelerator-produced radioactive material,
special nuclear material in sealed sources contained in teletherapy devices, or as
listed in items 1-4 below.



Category Description Base Fees (USD) Additional Charges
8. VETERINARY MEDICINE

A Licenses issued for the veterinary use of byproduct material, naturally occurring or Non-routine inspectio~ $1,220 Items 23 andlor 27 as applicabl'
accelerator-produced radioactive material, source material, or special nuclear

$3,530material in animals for diagnostic procedures only. Annual Fee

B Licenses issued for the veterinary use of byproduct material, naturally occurring or Non-routine inspectio~ $1,220 Items 23 andlor 27 as applicable
accelerator-produced radioactive material, source material, or special nuclear

Annual Fee $4,050material in animals for diagnostic andlor therapeutic procedures.

9. Civil Defense licenses for possession and use of byproduct material, naturally Non-routine inspectio~ $720 Items 23 andlor 27 as applicable

occurring or accelerator-produced radioactive material, source material, or special
nuclear material for civil defense activities. Annual Fee $1,910

10. DEVICE, PRODUCT OR SEALED SOURCE SAFETY EVALUATION (Regulated by NRC)

II. Licenses for possession and use of byproduct material, naturally occurring or Non-routine inspectio~ $720 Items 23 andlor 27 as applicable
accelerator-produced radioactive material, source material, or special nuclear

Annual Fee $1,910material for civil defense activities.

12. SPENT FUEL STORAGE (Regulated by NRC)

13. Import and Export Licenses (Regulated by NRC)

14. Reciprocity: Other agreement state andlor NRC licensees who conduct activities in Annual Fee Same as Annual Items 23 andlor 27 as applicable

North Dakota under the reciprocity provisions of chapters 33~IO-02 and 33-10-03. Fee for license
type

Non-routine inspection Same as

(Application fee is due 3 working days prior to entering the State) inspection fee for
license type

15. SERVICES FOR OTHER LICENSED ENTITIES

A Leak test and analysis services (for other licensed entities) only. Non-routine inspection $930 Items 23 andlor 27 as applicable

Annual Fee $1,760

B Instrument calibration services (for other licensed entities) only. Non-routine inspection $930 Items 23 andlor 27 as applicable

Annual Fee $1,760

16. Combination Leak test and analysis services and instrument calibration services Non-routine inspection $1,070 Items 23 andlor 27 as applicable

(for other licensed entities) only.
Annual Fee $2,370

17. Calibration andlor reference sources (not for providing service to other licensed Non-routine inspection $670 Items 23 andlor 27 as applicable

entities) only.
Annual Fee $1,220

18. Storage of radioactive material only. Non-routine inspectio~ $930 Items 23 andlor 27 as applicable

Annual Fee $1,630

19 Providing deliberate operations to reduce or remove residual radioactivity from Non-routine inspectio~ $1,370 Items 23 andlor 27 as applicable

equipment, facilities, and land owned, possessed, or controlled by other persons to
$21,610a level that permits release of equipment, facilities, and land for unrestricted use Annual Fee

and/or termination of a license rendered from a fixed facility or a mobile unit.

20. Radiation training courses involving the use of licensed material by the instructor Annual Fee $540 Item 27 as applicable.

and/or the participants.

21. Demonstration and sales of devices containing radioactive materials. Annual Fee $540 Item 27 as applicable.

22. Installation, removal, repair and servicing of devices containing radioactive Annual Fee $2,070 Item 27 as applicable.

materials.



Category Description Base Fees (USD) Additional Charges
23. Multiple offices: Add the following fees per additional office location. (This Annual Fee 25% ofBase Fee Item 27 as applicable.

category does not apply to additional licensed locations in Categories 3.P.3 to for Category

3.P.6, or 21 above.) Type Per
Location

24. Administrative amendment (limited to the following amendments only): - Cororat Ammendmen S280 Item 27 as applicable.

name chage with no radiation safety program changes - Change of mailing address

only (no change to locations of use) - Minor O&E procedures manula changes
(industral users only) - Filing training cetrtificates (guages users only)

25. Inspection of radioactive materials package shipments to low-level radioactive Inspection Full cost Item 27 as applicable.
waste disoosal facilitv.

26. Certificate - in vitro testing with radioactive material under general license. Certificate (Valid S330 Item 27 as applicable.
for 3 years)

27. Late payment of any fees described in items 1-27 above. From payment due dat SI An additional fee per day after

30 days late.



Appendix B

2010 Schedule Of Fees For Registration

Certification And Inspecton

Applications for registration of radiation machines and other regulatory services shall pay the

following fees for each machine that they possess and use at their facilities. The fees for each machine

that they possess and use at their facilities. The fees cover a three-year registration period and the

renewal fee is the amount listed in the x-ray program's fees web page ( ). The

included fee schedule is the base fee beginning [effective date of rules]. For five successive years, the

fees shall increase. Thereafter, the fees will be adjusted on an annual basis to account for any change

in the consumer price index published by the department of labor, as of the close of the twelve-month

period ending on August 31 of each calendar year. The next year's fee schedule will be posted on the

radioactive material programs web site no later than thirty days after the index is published.

Registration Category

Dentistry

Medical:

A. Radiographic machine (including

computer tomography)

B. Fluoroscopic Machine

C. Combined Radiographic-Fluoroscopic

D. (1) Therapeutic: Linear Accelerator (Less

that 10MEV)

(2) Therapeutic: Linear Accelerator

(Greater thatn 10MEV)

E. Superficial X-ray

Chiropractic

Podiatry

Veterinary Medicine

Industrial Radiography

Accelerators (Industrial and Research)

Education and Research

Fee/Machine (in U.S. dollars)

$110

$170

$260

$350

$260

$430

$130

$160

$130

$110

$430

$260

$260



Other Registration Fees and Services

X-ray Services and Installers

Radiation 1 Training Courses

X-ray Sales and Demonstrations

combined Sales and Service (Assembler)

Dosimeterists and Physicists

Shielding Evaluations (Routine)

Shielding Evaluations (Nonroutine)

Reciprocity (X-ray producing Machines)

Annual Service Fees (In U.S. dollars)

$260

$170

$260

$350

$170

$260 Per Evaluation

Full Cost

$260 Per Year Per Machine



Appendix B

2011 Schedule Of Fees For Registration

Certification And Inspecton

Applications for registration of radiation machines and other regulatory services shall pay the

following fees for each machine that they possess and use at their facilities. The fees for each machine

that they possess and use at their facilities. The fees cover a three-year registration period and the

renewal fee is the amount listed in the x-ray program's fees web page ( l. The

included fee schedule is the base fee beginning [effective date of rules]. For five successive years, the

fees shall increase. Thereafter, the fees will be adjusted on an annual basis to account for any change

in the consumer price index published by the department of labor, as of the close of the twelve-month

period ending on August 31 of each calendar year. The next year's fee schedule will be posted on the

radioactive material programs web site no later than thirty days after the index is published.

Registration Category

Dentistry

Medical:

A. Radiographic machine (including

computer tomography)

B. Fluoroscopic Machine

C. Combined Radiographic-Fluoroscopic

D. (1) Therapeutic: Linear Accelerator (Less

that 10MEV)

(2) Therapeutic: Linear Accelerator
(Greater thatn 10MEV)

E. Superficial X-ray

Chiropractic

Podiatry

Veterinary Medicine

Industrial Radiography

Accelerators (Industrial and Research)

Education and Research

Fee/Machine (in U.S. dollars)

$130

$200

$300

$400

$300

$490

$150

$180

$150

$130

$490

$300

$300



Other Registration Fees and Services

X-ray Services and Installers

Radiation 1 Training Courses

X-ray Sales and Demonstrations

combined Sales and Service (Assembler)

Dosimeterists and Physicists

Shielding Evaluations (Routine)

Shielding Evaluations (Nonroutine)

Reciprocity (X-ray producing Machines)

Annual Service Fees (In U.S. dollars)

$300

$200

$300

$400

$200

$300 Per Evaluation

Full Cost

$300 Per Year Per Machine



Appendix B
2012 Schedule Of Fees For Registration

Certification And Inspecton

Applications for registration of radiation machines and other regulatory services shall pay the

following fees for each machine that they possess and use at their facilities. The fees for each machine

that they possess and use at their facilities. The fees cover a three-year registration period and the

renewal fee is the amount listed in the x-ray program's fees web page ( ). The

included fee schedule is the base fee beginning [effective date of rules]. For five successive years, the

fees shall increase. Thereafter, the fees will be adjusted on an annual basis to account for any change

in the consumer price index published by the department of labor, as of the close of the twelve-month

period ending on August 31 of each calendar year. The next year's fee schedule will be posted on the

radioactive material programs web site no later than thirty days after the index is published.

Registration Category

Dentistry

Medical:

A. Radiographic machine (including

computer tomography)

B. Fluoroscopic Machine

C. Combined Radiographic-Fluoroscopic

D. (1) Therapeutic: Linear Accelerator (Less
that 10MEV)

(2) Therapeutic: Linear Accelerator

(Greater thatn lOMEV)

E. Superficial X-ray

Chiropractic

Podiatry

Veterinary Medicine

Industrial Radiography

Accelerators (Industrial and Research)

Education and Research

Fee/Machine (in U.S. dollars)

$150

$230

$350

$460

$350

$560

$170

$210

$170

$150

$560

$350

$350



Other Registration Fees and Services

X-ray Services and Installers

Radiation 1Training Courses

X-ray Sales and Demonstrations

combined Sales and Service (Assembler)

Dosimeterists and Physicists

Shielding Evaluations (Routine)

Shielding Evaluations (Nonroutine)

Reciprocity (X-ray producing Machines)

Annual Service Fees (In U.S. dollars)

$350

$230

$350

$460

$230

$350 Per Evaluation

Full Cost

$350 Per Year Per Machine



Appendix B
2013 Schedule Of Fees For Registration

Certification And Inspecton

Applications for registration of radiation machines and other regulatory services shall pay the

following fees for each machine that they possess and use at their facilities. The fees for each machine

that they possess and use at their facilities. The fees cover a three-year registration period and the

renewal fee is the amount listed in the x-ray program's fees web page ( I. The

included fee schedule is the base fee beginning [effective date of rules]. For five successive years, the

fees shall increase. Thereafter, the fees will be adjusted on an annual basis to account for any change

in the consumer price index published by the department of labor, as of the close of the twelve-month

period ending on August 31 of each calendar year. The next year's fee schedule will be posted on the

radioactive material programs web site no later than thirty days after the index is published.

Registration Category

Dentistry

Medical:

A. Radiographic machine (including

computer tomography)

B. Fluoroscopic Machine

C. Combined Radiographic-Fluoroscopic

D. (1) Therapeutic: Linear Accelerator (Less
thatlOMEV)

(2) Therapeutic: Linear Accelerator

(Greater thatn lOMEV)

E. Superficial X-ray

Chiropractic

Podiatry

Veterinary Medicine

Industrial Radiography

Accelerators (Industrial and Research)

Education and Research

Fee/Machine (in U.S. dollars)

$170

$260

$400

$530

$400

$640

$200

$240

$200

$170

$640

$400

$400



Other Registration Fees and Services

X-ray Services and Installers

Radiation 1Training Courses

X-ray Sales and Demonstrations

combined Sales and Service (Assembler)

Dosimeterists and Physicists

Shielding Evaluations (Routine)

Shielding Evaluations (Nonroutine)

Reciprocity (X-ray producing Machines)

Annual Service Fees (In U.S. dollars)

$400

$260

$400'

$530

$260

$400 Per Evaluation

Full Cost

$400 Per Year Per Machine



Appendix B

2014 Schedule Of Fees For Registration

Certification And Inspecton

Applications for registration of radiation machines and other regulatory services shall pay the

following fees for each machine that they possess and use at their facilities. The fees for each machine

that they possess and use at their facilities. The fees cover a three~year registration period and the

renewal fee is the amount listed in the x-ray program's fees web page ( ). The

included fee schedule is the base fee beginning [effective date of rules]. For five successive years, the

fees shall increase. Thereafter, the fees will be adjusted on an annual basis to account for any change

inthe consumer price index published by the department of labor, as of the close of the twelve-month

period ending on August 31 of each calendar year. The next year's fee schedule will be posted on the

radioactive material programs web site no later than thirty days after the index is published.

Registration Category

Dentistry

Medical:

A. Radiographic machine (including

computer tomography)

B. Fluoroscopic Machine

C. Combined Radiographic-Fluoroscopic

D. (1) Therapeutic: Linear Accelerator (Less

that 10MEV)

(2) Therapeutic: Linear Accelerator

(Greater thatn lOMEV)

E. Superficial X-ray

Chiropractic

Podiatry

Veterinary Medicine

Industrial Radiography

Accelerators (Industrial and Research)

Education and Research

Fee/Machine (in U.S. dollars)

$200

$300

$460

$610

$460

$740

$230

$280

$230

$200

$740

$460

$460



Other Registration Fees and Services

X-ray Services and Installers

Radiation 1 Training Courses

X-ray Sales and Demonstrations

combined Sales and Service (Assembler)

Dosimeterists and Physicists

Shielding Evaluations (Routine)

Shielding Evaluations (Nonroutine)

Reciprocity (X-ray producing Machines)

Annual Service Fees (In U.S. dollars)

$460

$300

$460

$610

$300

$460 Per Evaluation

Full Cost

$460 Per Year Per Machine



Appendix B

2015 Schedule Of Fees For Registration

Certification And Inspecton

Applications for registration of radiation machines and other regulatory services shall pay the

following fees for each machine that they possess and use at their facilities. The fees for each machine

that they possess and use at their facilities. The fees cover a three-year registration period and the

renewal fee is the amount listed in the x-ray program's fees web page ( ). The

included fee schedule ;s the base fee beginning [effective date of rules]. For five successive years, the

fees shall increase. Thereafter, the fees will be adjusted on an annual basis to account for any change

in the consumer price index published by the department of labor, as of the close of the twelve-month

period ending on August 31 of each calendar year. The next year's fee schedule will be posted on the

radioactive material programs web site no later than thirty days after the index is published.

Registration Category

Dentistry

Medical:

A. Radiographic machine (including

computer tomography)

B. Fluoroscopic Machine

C. Combined Radiographic-Fluoroscopic

D. (1) Therapeutic: Linear Accelerator (Less

that 10MEV)

(2) Therapeutic: Linear Accelerator

(Greater thatn lOMEV)

E. Superficial X-ray

Chiropractic

Podiatry

Veterinary Medicine

Industrial Radiography

Accelerators (Industrial and Research)
Education and Research

Fee/Machine (in U.S. dollars)

$230

$350

$530

$700

$530

$850

$260

$320

$260

$230

$850

$530

$530



· Other Registration Fees and Services

X-ray Services and Installers

Radiation 1Training Courses

X-ray Sales and Demonstrations

combined Sales and Service (Assembler)

Dosimeterists and Physicists

Shielding Evaluations (Routine)

Shielding Evaluations (Nonroutine)

Reciprocity (X-ray producing Machines)

Annual Service Fees (In U.S. dollars)

$530

$350

$530

$700

$350

$530 Per Evaluation

Full Cost

$530 Per Year Per Machine



CHAPTER 33-10-12 REPEALED

CHAPTER 33-10-12.1 ALL NEW



CHAPTER 33-10-12.1
LICENSES AND RADIATION SAFETY REQUIREMENTS FOR WELL LOGGING

Section
33-10-12.1-01 Adoption by Reference of Several Sections in 10

Code of Federal Regulations Part 39

33-10-12.1-01. Adoption by reference of several sections in
10 Code of Federal Regulations part 39. 10 Code of Federal
Regulations 39.1, 39.2, 39.11, 39.13, 39.15, 39.17, 39.31, 39.33,
39.35, 39.37, 39.39, 39.41, 39.43, 39.45, 39.47, 39.49, 39.51,
39.53, 39.55, 39.61, 39.63, 39.65, 39.67, 39.69, 39.71, 39.73,
39.75, 39.77, 39.91 are adopted by reference as they exist on
January 1, 2010, with the following exceptions:

1. All of the requirements in chapter 33-10-12.1 apply to
both licensees and registrants. A reference in 10 Code
of Federal Regulations part 39 to "license" includes
"registration", a reference to "licensee" includes
"registrant" , a reference to "licensed" includes
"regis tered", a reference to "licensed material" includes
"registered source of radiation" and a reference to
"licensed radioactive materials" includes "registered
source of radiation". "Registrant" means any person who
is registered with the department and is legally
obligated to register with the department pursuant to
article 33-10 and North Dakota Century Code chapter 23
20.1. "Registration" means the notification of the North
Dakota department of health of possession of a source of
radiation and the furnishing of information with respect
thereto, in accordance with North Dakota Century Code
chapter 23-20.

2. Where the words' "NRC", "commission", "NRC regional
office", appear in 10 Code of Federal Regulations part
39, substitute the words "North Dakota department of
health" .

3. Requirements in 10 Code of Federal Regulations 39 that
apply to "byproduct material" also apply to naturally
occurring or accelerator-produced radioactive material.

4. North Dakota state form number 8418, "application for
radioactive material license", must be used instead of
NRC form 313 as specified in 10 Code of Federal
Regulations 39.
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5. For references to 10 Code of Federal Regulations part
170, see 33-10-11 for applicable fee schedules.

History:
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04
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CHAPTER 33-10-13 REPEALED

CHAPTER 33-10-13.1 ALL NEW



CHAPTER 33-10-13.1
PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL

Section
33-10-13.1-01 Adoption by Reference of Several Sections in 10

Code of Federal Regulations Part 71

33-10-13.1-01. Adoption by Reference of Several Sections in
10 Code of Federal· Regulations Part 71. 10 Code of Federal
Regulations 71.0, 71.3, 71.4, 71.5, 71.7, 71.8, 71.9, 71.10, 71.12,
71.13, 71.14, 71.15,. 71.17, 71.20, 71.21, 71.22, 71.23, 71.47,
71.81, 71.83, 71.85, 71.87, 71.88, 71.89, 71.91, 71.93, 71.95,
71.97, 71.101, 71.103, 71.105, 71.127, 71.129, 71.131, 71.133,
71.135, 71.137 and appendix A to part 71 are adopted by reference
as. they exist on January 1, 2010, with the following exceptions:

1. Not adopted by reference are 10 Code of
Regulations 71.0 (d), 71.14 (b), 71.101 (c) (2),
(e) .

Federal
(d) and

2. Requirements in 10 Code of Federal Regulations 71 that
apply to "licensed material" or "byproduct material" also
apply to naturally occurring or accelerator-produced
radioactive material.

3. Where the words "NRC", "commission", "nuclear regulatory
commission" , "Uni ted States nuclear regulatory
commission" or "administrator of the appropriate regional
office" appear in 10 Code of Federal Regulations part 71,
substitute the words "North Dakota department of health"
except when used in 10 Code of Federal Regulations 71.5
(b), 71.10, 71.17 (b), (c)(3), (e), 71.85 (c), 71.88
(a) (4), 71.93 (c), 71.95, 71.97 (c), (c) (3) (iii), (f),
and 71. 1 01 (c) (1) .

4. 10 Code of Federal Regulations 71.9 Employee Protection
also applies to violations of North Dakota Century Code
chapters 23~20 and 23-20.1.

5. State form number 8414, "notice to employees", must be
posted instead of United States nuclear regulatory
commission form 3 that is specified in 10 Code of Federal
Regulations 71.

History:
General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02
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CHAPTER 33-10-14 REPEALED

CHAPTER 33-10-14.1 ALL NEW



CHAPTER 33-10-14.1
LICENSES AND RADIATION SAFETY REQUIREMENTS FOR IRRADIATORS

33-10-14.1-01 Adoption by Reference of Several Sections in 10
Code of Federal Regulations Part 36

33-10-14.1-01. Adoption by reference of several sections in
10 Code of Federal Regulations part 36. 10 Code of Federal
Regulations 36.1, 36.2, 36.11, 36.13, 36.15, 36.17, 36.19, 36.21,
36.23, 36.25, 36.27, 36.29, 36.31, 36.33, 36.35, 36.37, 36.39,
36.41, 36.51, 36.53, 36.55, 36.57, 36.59, 36.61, 36.63, 36.65,
36.67, 36.69, 36.81 and 36.83 are adopted by reference as they
exist on January 1, 2010, with the following exceptions:

1. Requirements in 10 Code of Federal Regulations 36 that
apply to "byproduct material" also apply to naturally
'occurring or accelerator-produced radioactive material.

2.' Where the words "NRC", "commission", or "NRC regional
office" appear in 10 Code of Federal Regulations part 36,
substi tute the words "North Dakota department of heal th" .

3. "Act" includes North Dakota Century Code chapters 23-20
and 23-20.1.

4. North Dakota state form number 8418, "application for
radioactive material license", must be used instead of
NRC form 313 as specified in 10 Code of Federal
Regulations 36.

5. For references to 10 Code of Federal Regulations 170 and
171, see 33-10-11 for applicable fee schedules.

History:
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-09.1
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Section
33-10-15-01
33-10-15-02
33-10-15-03
33-10-15-04
33-10-15-05
33-10-15-06
33-10-15-07

33..,10-15-08
33-10-15-09
Appendices
Appendix A

Appendix B
Appendix C

Chapter 33-10-15
Therapeutic Radiation Machines

Scope
Definitions
General Administrative Requiremen~s

General Technical Requirements
Quality Management Program
Therapeutic Radiation Machines of Less Than 500 kV
Therapeutic Radiation Machines - Photon Therapy

Systems (500 kV and Above) and Electron Therapy
Systems (500 keV and Above)

Calibration of Survey Instruments
Shielding and Safety Design Requirements

Information on Radiation Shielding Required for
Plan Reviews
Quality Management Program
Alternative Quality Management Program

33-10-15-01. Scope.

1. This chapter establishes requirements, for which the
registrant is responsible, for use of therapeutic radiation
machines. The provisions of this chapter are in addition to,
and not in substitution for, other applicable provisions of
these regulations.

2. The use of therapeutic radiation machines shall be by, or
under the supervision of, a licensed practitioner of the
healing arts who meets the training/experience criteria
established by subsection 33-10-15-03.3.

History: Effective
General Authority: NDCC 23-10.1-02
Law Implemented: NDCC 23-20.1-03

33-10-15-02. Definitions.
following definitions apply:

As used in this chapter, the

1. "Absorbed dose (D)" means the mean energy imparted by ionizing
radiation to matter. Absorbed dose is determined as the
quotient of dE by dM, where dE is the mean energy imparted by
ionizing radiation to matter of mass dM. The S1 unit of
absorbed dose is joule per kilogram and the special name of
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the unit of absorbed dose is the gray (Gy). The previously
used special unit of absorbed dose (rad) is being replaced by
the gray.

2. "Absorbed dose rate" means absorbed dose per unit time, for
machines with timers, or dose monitor unit per unit time for
linear accelerators.

3. "Accelerator produced material" means any material made
radioactive by exposing it in a particle accelerator.

4. "Accessible surface" means surface of equipment or of an
equipment part that can be touched by persons without the use
of a tool.

5. "Activity" means the rate of disintegration or transformation
or decay of radioactive material. The units of activity are
the becquerel (Bq) and the curie (Ci).

6. "Added filtration" means any filtration which is in addition
to the inherent filtration.

7. "Air kerma (K)" means the kinetic energy released in air by
ionizing radiation. Kerma is determined as the quotient of dE
by dM, where dE is the sum of the initial kinetic energies of
all the charged ionizing particles liberated by uncharged
ionizing particles in air of mass dM. The 81 unit of air
kerma is joule per kilogram and the special name for the unit
of kerma is the gray (Gy).

8. "Barrier" see "Protective barrier".

9. "Beam axis" means the axis of rotation of the beam limiting
device from the source through the centers of the X-ray field.

10. "Beam-limiting device" means a device which provides a means
to restrict the dimensions of the useful beam.

11. "Beam monitoring system" means a system designed and installed
in the radiation head to detect and measure the radiation
present in the useful beam.

12. "Beam scattering foil" means a thin piece of material (usually
metallic) placed in the beam to scatter a beam of electrons in
order to provide a more uniform electron distribution in the
useful beam.

13. "Bent beam linear accelerator" means a linear accelerator

15-2



geometry in which the accelerated electron beam must change
direction by passing through a bending magnet.

14. "Brachytherapy" means a method of radiation therapy in which
sealed sources are utilized to deliver a radiation dose at a
distance of up to a few centimeters, by surface,
intracavitary, or interstitial application.

15. "Calibration" means the determination of:

a. The response or reading of an instrument relative to a
series of known radiation values over the range of the
instrument; or

b. The strength of a source of radiation relative to a
standard.

16. "CFR" means Code of Federal Regulations.

17. "Changeable filters" means any filter, exclusive of inherent
filtration, which can be removed from the useful beam through
any electronic, mechanical, or physical process.

18. "Contact therapy system" means an X-ray system used
therapy with the X-ray tube port placed in contact with
within five centimeters of the surface being treated.

for
or

19. "Department" means the North Dakota department of health.

20. "Detector" (See "radiation detector").

21. "Dose" is a generic term that means absorbed dose, dose
equivalent, effective dose equivalent, committed dose
equivalent, committed effective dose equivalent, total organ
dose equivalent, or total effective dose equivalent. For
purposes of these rules, "radiation dose" is an equivalent
term.

22. "Dose equivalent (HT ) " means the product of the absorbed dose
in tissue, quality factor, and all other necessary modifying
factors at the location of interest. The units of dose
equivalent are the sievert (Sv) and rem.

23. "Dose monitor unit (DMU) " means a unit response from the beam
monitoring system from which the absorbed dose can be
calculated.

24. "Electron applicator" means any accessory device utilized
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during electron therapy which determines the extent of the
treatment area at a given distance from the source.

25. "Entrance" means any opening through which an individual or
extremity of an individual could gain access to :radiation
areas or to licensed or registered radioactive materials.
This includes entry or exit portals of sufficient size to
permit human entry, irrespective of their intended use.

26. "Exposure" means being exposed to ionizing radiation or to
radioactive material.

27. "External beam radiation therapy" means therapeutic
irradiation in which the source of radiation is at a distance
from the body.

28. "Field-flattening filter" means a filter used to homogenize
the absorbed dose rate over the radiation field.

29. "Filter" means material placed in the useful beam to absorb
preferentially selected radiations.

30. "Gantry" means that part of a radiation therapy system
supporting and allowing movements of the radiation head about
a center of rotation.

31. "Gray (Gy)" means the SI unit of absorbed dose, kerma,
specific energy imparted equal to one joule per kilogram.
previous unit of absorbed dose (rad) is being replaced by
gray. [1 Gy=100 rad].

and
The
the

32. "Half-value layer (HVL) " means the thickness of a specified
material which attenuates X-radiation or gamma radiation to an
extent such that the air kerma rate, exposure rate or absorbed
dose rate is reduced to one-half of the value measured without
the material at the same point.

33. "Healing arts" means diagnostic or healing treatment of human
and animal maladies including, but not limited to, the
following which are duly licensed by the state of North Dakota
for the lawful practice of: medicine and its associated
specialties, dentistry, veterinary medicine, osteopathy,
chiropractic, and podiatry.

34. "Individual" means any human being.

35. "Inspection" means an official examination or observation
including, but not limited to, tests, surveys, and monitoring
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to determine compliance with rules, regulations, orders,
requirements, and conditions of the department.

36. "Interlock" means a device preventing the start or continued
operation of equipment unless certain predetermined condi tions
prevail.

37. "Interruption of irradiation" means the stopping of
irradiation with the possibility of continuing irradiation
without resetting of operating conditions -at the control
panel.

38. "Irradiation" means the exposure of a living being or matter
to ionizing radiation.

39. "Isocenter" means the center of the sphere through which the
useful beam axis passes while the gantry moves through its
full range of motions.

40. "Kilovolt (kV) [kilo electron volt (keV)]" means the energy
equal to that acquired by a particle with one electron charge
in passing through a potential difference of one thousand
volts in a vacuum. [Note: current convention is to use kV for
photons and keV for electrons.]

41. "Lead equivalent" means the thickness of lead affording the
same attenuation, under specified conditions, as the material
in question.

42. "Leakage radiation" means radiation emanating from the
diagnostic or therapeutic source assembly except for:

a. The useful beamj and

b. Radiation produced when the exposure switch or timer is
not activated.

43. "Light field" means the area illuminated by light, simulating
the radiation field.

44. "mA" means milliampere.

45. "Medical use" means the intentional internal or external
administration of radiation or radioactive material or the
radiation therefrom to patients or human research subjects
under the supervision of an authorized user as defined in
chapter 33-10-07.2.
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46. "Megavolt (MV) [mega electron volt (MeV)]" means the energy
equal to that acquired by a particle with one electron charge
in passing through a potential difference of one million volts
in a vacuum. [Note: current convention is to use MV for
photons and MeV for electrons.]

47. "Monitor unit (MU)" (See "Dose monitor unit").

48. "Monitoring" means the measurement of radiation and the use of
the results of these measurements to evaluate potential
exposures and doses. For purposes of these rules, "radiation
monitoring" and "radiation protection monitoring" are
equivalent terms.

49. "Moving beam radiation therapy" means radiation therapy with
any planned displacement of radiation field or patient
relative to each other, or with any planned change of absorbed
dose distribution. It includes arc, skip, conformal,
intensity modulation and rotational therapy.

50. "Nominal treatment distance" means:

a. For electron irradiation, the distance from the
scattering foil, virtual source, or exit window of the
electron beam to the entrance surface of the irradiated
object along the central axis of the useful beam.

b. For X-ray irradiation, the virtual source or target to
isocenter distance along the central axis of the useful
beam. For non-isocentric equipment, this distance shall
be that specified by the manufacturer.

51. "Patient" means an individual or animal subj ected to radiation
for the purposes of diagnosis, or treatment.

52. "Peak tube potential" means the maximum value of the potential
difference across the X-ray tube during an exposure.

53. "Periodic quality assurance check" means a procedure which is
performed to ensure that a previous calibration continues to
be valid.

54. "Person" means any individual, corporation, partnership, firm,
association, trust, estate, public or private institution,
group, agency, political subdivision of this state, any other
state or political subdivision or agency thereof, and any
legal successor, representative, agent, or agency of the
foregoing, other than the commission, or any successor thereto

15-6



and other than federal government agencies licensed by the
commission or any successor thereto.

55. "Phantom" means a volume of material behaving in a manner
similar to tissue with respect to absorption and scattering of
the ionizing radiation in question.

56. "Physician" means a medical doctor or doctor of osteopathy
licensed by a state or territory of the United States, the
District of Columbia, or the Commonwealth of Puerto Rico to
prescribe drugs in the practice of medicine.

57. "Practical range of electrons" corresponds to classical
electron range where the only remaining contribution to dose
is from bremsstrahlung X-rays. A further explanation may be
found in "Clinical electron beam dosimetry: report of AAPM
radiation therapy committee task group 25" [Medical Physics
18(1): 73-109, Jan/Feb. 1991] and ICRU report 35, "Radiation
dosimetry: electron beams with energies between 1 and 50 MeV",
International commission on radiation units and measurements,
September 15, 1984.

58. "Primary dose monitoring system" means a system which
moni tor the useful beam during irradiation and which
terminate irradiation when a pre-selected number of
monitor units have been delivered.

will
will
dose

59. "Primary protective barrier" see "Protective barrier".

60. "Protective barrier" means a barrier of radiation absorbing
material(s) used to reduce radiation exposure. The types of
protective barriers are as follows:

a. "primary protective barrier" means the material,
excluding filters, placed in the useful beam.

b. "Secondary protective barrier" means the material which
attenuates stray radiation.

61. "Qualified expert" means an individual having the knowledge,
training, and experience to measure ionizing radiation, to
evaluate safety techniques, and to advise regarding radiation
protection needs, for example, individuals certified in the
appropriate field by the American board of medical physics, or
those having equivalent qualifications. with reference to the
calibration of radiation therapy equipment, "qualified expert"
means an individual having, in addition to the above
qualifications, training and experience in the clinical

15-7



applications of radiation physics to radiation therapy, for
example, individuals certified in therapeutic radiological
physics or X-ray and radium physics by the American board of
radiology, or those having equivalent qualifications.

62. "Rad" means the special unit of absorbed dose. One rad is
equal to an absorbed dose of on hundred erg per gram or one
one-hundredth joule per kilogram (0.01 gray).

63. "Radiation" means alpha particles, beta particles, gamma rays,
x-rays, neutrons, high-speed electrons, high-speed protons,
and other particles capable of producing ions. For purposes
of these rules, ionizing radiation is an equivalent term.
Radiation, as used in these rules, does not include
nonionizing radiation, such as radiowaves or microwaves,
visible, infrared, or ultraviolet light.

64. "Radiation detector" means a device which in the presence of
radiation provides a signal or other indication suitable for
use in measuring one or more quantities of incident radiation.

65. "Radiation exposure" means the quotient of dQ by dm where "dQ"
is the absolute value of the total charge of the ions of one
sign produced in air when all the electrons (negatrons and
positrons) liberated by photons in a volume element of air
having mass "dm" are completely stopped in air. The S1 unit
of radiation exposure is the coulomb per kilogram (C/kg).
(See section 33-10-01-14 units of exposure, dose, and activity
for the special unit equivaient "roentgen" (R).)

66. "Radiation exposure rate" means the radiation exposure per
unit of time, such as R/min, mR/h, etc.

67. "Radiation field" see "Useful beam".

68. "Radiation head" means the structure from which the useful
beam emerges.

69. "Radiation machine" means any device capable of producing
radiation except, those devices with radioactive material as
the only source of radiation.

70. "Radiation therapy physicist" means an individual qualified in
accordance with section 33-10-15-03.4.

71. "Radiation therapy simulation system" means a radiographic or
fluoroscopic X-ray system intended for localizing the volume
to be exposed during radiation therapy and confirming the
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position and size of the therapeutic irradiation field.

72. "Redundant beam monitoring system" means a combination of two
dose monitoring systems in which each system is designed to
terminate irradiation in accordance wi th a pre-selected number
of dose monitor units.

"73. "Registrant" means any person who is registered with the
department and is legally obligated to register wi th the
department pursuant to this article and North Dakota Century
Code chapter 23-20.1.

74. "Registration" means the notification of the department of
possession of a source of radiation and the furnishing of
information with respect thereto, in accordance with North
Dakota Century Code chapter 23-20.

75. "Rem" (see "sievert").

76. "Restricted area" means an area, access to which is limited by
the licensee or registrant for the purpose of protecting
individuals against undue risks from exposure to sources of
radiation or radioactive material. "Restricted area" does not
include areas used as residential quarters, but separate rooms
in a residential building may be set apart as a restricted
area.

77. "Scattered radiation" means radiation that, during passage
through matter, has been deviated in direction.

78. "Secondary dose monitoring system" means a system which will
terminate irradiation in the event of failure of the primary
dose monitoring system.

79. "Secondary protective barrier" see "Protective barrier".

80. "Shadow tray" means a device attached to the radiation head to
support auxiliary beam blocking material.

81. II Shutter" means a device attached to the tube housing assembly
which can intercept the entire cross-sectional area of the
useful beam and which has a lead equivalency not less than
that of the tube housing assembly.

82. "Sievert (Sv)" means the S1 unit
of dose equivalent is the joule
unit of dose equivalent (rem)
sievert. [1 Sv=100 rem].
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83. "Source" means the region and/or material from which the
radiation emanates.

84. "Source-skin distance (SSD) " see "Target-skin distance".

85. "Stationary beam radiation therapy" means radiation therapy
without displacement of one or more mechanical axis relative
to the patient during irradiation.

86. "Stray radiation" means the sum of leakage and scattered
radiation.

87. "Target" means that part of an X-ray tube or accelerator onto
which a beam of accelerated particles is directed to produce
ionizing radiation or other particles.

88. "Target-skin distance (TSD) " means the distance measured along
the beam axis from the center of the front surface of the X
ray target and/or electron virtual source to the surface of
the irradiated object or patient.

89. "Tenth-value layer (TVL) " means the thickness of a specified
material which attenuates X-radiation or gamma radiation to an
extent such that the air kerma rate, exposure rate, or
absorbed dose rate is reduced to one-tenth of the value
measured without the material at the same point.

90. "Termination of irradiation" means the stopping of irradiation
in a fashion which will not permit continuance of irradiation
without the resetting of operating conditions at the control
panel.

91. "Test" means a method for determining the characteristics or
condition of sources of radiation or components thereof.
"Test" may also mean the process of verifying compliance with
this article.

92. "Therapeutic radiation machine" means
producing equipment designed and used
radiation therapy.

X-ray or electron
for external beam

93. "Tube" means an X-ray tube, unless otherwise specified.

94. "Tube housing assembly" means the tube housing with tube
installed. It includes high-voltage and/or filament
transformers and other appropriate elements when such are
contained within the tube housing.
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95. "Unrestricted area" means an area, access to which is neither
limited nor controlled by the licensee or registrant.

96. "Useful beam" means the radiation emanating from the tube
housing port or the radiation head and passing through the
aperture of the beam limiting device when the exposure
controls are in a mode to cause the system to produce
radiation.

97 . "Virtual source" means a point from which radiation appears to
originate.

98. "Wedge filter" means an added filter effecting· continuous
progressive attenuation on all or a part of the useful beam.

99. "X-ray tube" means any electron tube which is designed for
. conversion of electrical energy into X-ray energy.

History: Effective
General Authority: NDCC 23-10.1-02
Law Implemented: NDCC 23-20.1-03

33-10-15-03. General administrative requirements.

1. Administrative controls. The registrant shall be responsible
for directing the operation of the therapeutic radiation
machines that have been registered with the department. The
registrant or the registrant's agent shall ensure that the
requirements of chapter 33-10-15 are met in the operation of
the therapeutic radiation machine(s) .

2. A therapeutic radiation machine
provisions of these regulations
irradiation of patients.

that does
shall not

not
be

meet
used

the
for

3. Training for external beam radiation therapy authorized users.
The registrant for any therapeutic radiation machine subject
to section 33-10-15-06 or section 33-10-15-07 shall require
the authorized user to be a physician who:

a. Is certified in:

(1) Radiology or therapeutic radiology by the American
board of radiology; or

(2) Radiation oncology by the American osteopathic
board of radiology; or
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(3) Radiology, with specialization in radiotherapy, as
a British "Fellow of the faculty of radiology" or
"Fellow of the royal college of radiology"; or

(4) Therapeutic radiology by the Canadian royal college
of physicians and surgeons; or

b. Is in the active practice of therapeutic radiology, and
has completed two hundred hours of instruction in basic
radiation techniques applicable to the use of an external
beam radiation therapy unit, five hundred hours of
supervised work experience, and a minimum of three years
of supervised clinical experience.

(1) To satisfy the requirement for instruction, the
classroom and laboratory training shall include:

(a) Radiation physics and instrumentation;

(b) Radiation protection;

(c) Mathematics pertaining to the use and
measurement of ionization radiation; and

(d) Radiation biology.

(2) To satisfy the requirement for supervised work
experience, training shall be under the supervision
of an authorized user and shall include: "

(a) Review of the full calibration measurements
and periodic quality assurance checks;

(b) Evaluation of prepared treatment plans and
calculation of treatment times/patient
treatment settings;

(c) Using administrative controls to prevent
misadministrations;

to be
abnormal

radiation

(d) Implementing emergency procedures
followed in the event of the
operation of an external beam
therapy unit or console; and

(e) Checking and using radiation survey meters.

(3) To satisfy the requirement for a period of

15-12



supervised clinical experience, training shall
include one year in a formal training program
approved by the residency review committee for
radiology of the accreditation council for graduate
medical education or the committee on postdoctoral
training of the American osteopathic association
and an additional two years of clinical experience
in therapeutic radiology under the supervision of
an authorized user. The supervised clinical
experience shall include:

(a) Examining individuals and reviewing their case
histories to determine their suitability for
external beam radiation therapy treatment, and
any limitations/contraindications;

(b) Selecting proper dose and how it is to be
administered;

(c) Calculating the external beam radiation
therapy doses and collaborating with the
authorized user in the review of patients I

progress and consideration of the need to
modify originally prescribed doses and/or
treatment plans as warranted by patients'
reaction to radiation; and

(d) Post-administration follow-up and review of
case histories.

c. Notwithstanding the requirements of subdivision 33-10-15
03.3.a and 33-10-15-03.3.b, the registrant for any
therapeutic radiation machine subject to section 33-10
15-06 may also submit 'the training of the prospective
authorized user physician for department review on a
case-by-case basis.

d. A physician shall not act as an authorized user for any
therapeutic radiation machine until such time as said
physician's training has been reviewed and approved by
the facility and is determined to meet the requirements.

4. Training for radiation therapy physicist. The registrant for
any therapeutic radiation machine subj ect to section 33 -10-15
06 or 33-10-15-07 shall require the radiation therapy
physicist to:

a. Be registered with the department, under the provisions
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of chapter 33-10-02 of these regulations, as a provider
of radiation services in the area of calibration and
compliance surveys of external beam radiation therapy
units; and

b. Be certified or eligible for certification by the
American board of radiology in:

(1) Therapeutic radiological physics; or

(2) Roentgen-ray and gamma-ray physics; or

(3) X-ray and radium physics; or

(4) Radiological physics; or

c. Be certified or eligible for certification by the
American board of medical physics in radiation oncology
physics; or

d. Be certified or eligible for certification by the
Canadian college of medical physics; or

e. Hold a master's or doctor's degree in physics,
biophysics, radiological physics, or health physics, and
have completed one year of full time training in
therapeutic radiological physics and also one year of
full time work experience under the supervision of a
radiation therapy physicist at a medical institution. To
meet this requirement, the individual shall have
performed the tasks listed in 33-10-15-04.2, 33-10-15
06.16, 33-10-15-07.20 and 33-10-15-06.17, 33-10-15-07-21
under the supervision of a radiation therapy physicist
during the year of work experience.

5. Qualifications of operators.

a. Individuals who will be operating a therapeutic radiation
machine for medical use shall be American registry of
radiologic technologists (ARRT) registered radiation
therapy technologists. Individuals who are not ARRT
registered radiation therapy technologists shall submit
evidence that they have satisfactorily completed a
radiation therapy technologist training program that
complies wi th the requirements of the j oint review
committee on education in radiologic technology.

b. The names and training of all personnel currently
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operating a therapeutic radiation machine shall be kept
on file at the facility. Information on former operators
shall be retained for a period of at least two years
beyond the last date they were authorized to operate a
therapeutic radiation machine at that facility.

6. Written safety procedures and rules shall be developed by a
radiation therapy physicist and shall be available in the
control area of a therapeutic radiation machine, including any
restrictions required for the safe operation of the particular
therapeutic radiation machine. The operator shall be able to
demonstrate familiarity with these rules.

7. Individuals shall not be exposed to the useful beam except for
medical therapy purposes and unless such exposure has been
ordered in writing by a licensed practitioner of the healing
arts who meets the requirements of subsection 33-10-15-03.3.
This provision specifically prohibits deliberate exposure of
an individual for training, demonstration or other non
healing-arts purposes.

8. Visiting authorized user. Notwithstanding the provisions of
subsection 33-10-15-03.7, a registrant may permit any
physician to act as a visiting authorized user under the term
of the registrant I s certificate of registration for up to
sixty days per calendar year under the following conditions:

a. The visiting authorized user has the prior written
permission of the registrant I s management and, if the use
occurs on behalf of an institution, the institution's
radiation safety committeej and

b. The visiting authorized user meets the requirements
established for authorized user(s) in subdivisions 33-10
15-03.3.a and 33-10-15-03.3.bj and

c. The registrant maintains copies of all records specified
by subsection 33-10-15-03.8 for five years from the date
of the last visit.

9. All individuals associated with the operation of a therapeutic
radiation machine shall be instructed in and shall comply with
the provisions of the registrant's quality management program.
In addition to the requirements of chapter 33-10-15, these
individuals are also subject to the requirements of
subsections 33-10-04.2-06.5 and 33-10-04.2-09.2 of these
regulations.
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10. Information and maintenance record and associated information.
The registrant shall maintain the following information in a
separate file or package· for each therapeutic radiation
machine, for inspection by the department:

a. Report of acceptance testing;

b. Records
quality
machine
name(s)

of all surveys, calibrations, and periodic
assurance checks of the therapeutic radiation
required by chapter 33-10-15, as well as the
of person(s) who performed such activities;

c. Records of maintenance and/or modifications performed on
the therapeutic radiation machine after [INSERT EFFECTIVE
DATE OF THESE REGULATIONS], as well as the name(s) of
person(s) who performed such services;

d. Signature of person authorizing the return of therapeutic
radiation machine to clinical use after service, repair,
or upgrade.

11. Records retention. All records required by chapter 33-10-15
shall be retained until disposal is authorized by the
department unless another retention period is specifically
authorized in chapter 33-10-15. All required records shall be
retained in an active file from at least the time of
generation until the next department inspection. Any required
record generated prior to the last department inspection may
be microfilmed or otherwise archived as long as a complete
copy of said record can be retrieved until such time as the
department authorizes final disposal.

History: Effective
General Authority: NDCC 23-10.1-02
Law Implemented: NDCC 23-20.1-03

·33-10-15-04. General technical requirements.

1. Protection surveys.

a. The registrant shall ensure that radiation protection
surveys of all new facilities, and existing facilities
not previously surveyed are performed with an operable
radiation measurement survey instrument calibrated in
accordance with section 33-10-15-08. The radiation
protection survey shall be performed by, or under the
direction of, a radiation therapy physicist or a
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qualified expert and shall verify that, with the
therapeutic radiation machine in a "BEAM-ON" condition,
with the largest clinically available treatment field and
with a scattering phantom in the useful beam of
radiation:

(1) Radiation levels in restricted areas are not likely
to cause personnel exposures in excess of the
limits specified in subsection 33-10-04.2-06.1.a
(10 CFR 20.1201) of these regulationsj and

(2) Radiation levels in unrestricted areas do not
exceed the limits specified in subdivisions 33-10
04~2-07.l.a (10 CFR 20.1301(a)) and 33-10-04.2
07.1.b of (10 CFR 20.1301(b)) these regulations.

b. In addition to the requirements of subdivision 33-10
15.04.1.a, a radiation protection survey shall also be
performed prior to any subsequent medical use and:

(1) After making any change in the treatment room
shieldingj

(2) After making any change in the location of the·
therapeutic radiation machine within the treatment
roomj

(3) After relocating the therapeutic radiation machinej
or

(4) Before using the therapeutic radiation machine in a
manner that could result in increased radiation
levels in areas outside the external beam radiation
therapy treatment room.

c. The survey record shall indicate all instances where the
facility, in the opinion of the radiation therapy
physicist .or a qualified expert, is. in violation of
applicable regulations. The survey record shall also
include: the date of the measurementsj the reason the
survey is requiredj the manufacturer I s name j model number
and serial number of the therapeutic radiation machinej
the instrument(s) used to measure radiation levelsj a
plan of the areas surrounding the treatment room that
were surveyedj the measured dose rate at several points
in each area expressed in microsieverts or millirems per
hourj the calculated maximum level of radiation over a
period of one week for each restricted and unrestricted
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area; and the signature of the individual responsible for
conducting the survey;

d. If the results of the surveys required by subdivision 33
10-15.04.1.a or 33-10-15.04.1.b indicate any radiation
levels in excess of the respective limit specified in
subdivision 33-10-15.04.1.a, the registrant shall lock
the control in the "OFF" position and not use the unit:

(1) Except as may be necessary to repair, replace, or
test the therapeutic radiation machine, the
therapeutic radiation machine shielding, or the
treatment room shielding; or

(2) Until the registrant has received a specific
exemption from the department.

2. Modification of radiation therapy unit or room before
beginning a treatment program. If the survey required by
section 33-10-15-04.2 indicates that an individual in an
unrestricted area may be exposed to levels of radiation
greater than those permitted by subdivisions 33-10-04.2-07.1. a
(10 CFR 20.1301(a)) and 33-10-04.2-07.1.b (10 CFR 20.1301(b))
of these regulations, before beginning the treatment program
the registrant shall:

a. Either equip the unit with beam direction interlocks or
add additional radiation shielding to ensure compliance
with subdivisions 33-10-04.2-07.1.a (10 CFR 20.1301(a))
and 33-10-04.2-07.1. b (10 CFR 1301 (b) ) of these
regulations;

b. Perform the survey required by section 33-10-15-04.1
again; and

c. Include in the report required by subsection 33-10-15
04.4 the results of the initial survey, a description of
the modification made to comply with subdivision 33-10
15-04.2.a, and the results of the second survey; or

d. Request and receive a registration amendment under
subdivision 33-10-04.2-07.1.c (10 CFR 1301(c)) of these
regulations that authorizes radiation levels in
unrestricted areas greater than those permitted by
subdivisions 33-10-04.2-07.1.a (10 CFR 1301(a)) and 33~

10-04.2-07.1.b (10 CFR 1301(b)) of these regulations.

3. Dosimetry equipment.
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a. The registrant shall have a calibrated dosimetry system
available for use. The system shall have been calibrated
by the National institute for standards and technology
(NIST) or by an American association of physicists in
medicine (AAPM) Accredited dosimetry calibration
laboratory (ADCL). The calibration shall have been
performed within the previous twenty-four months and
after any servicing that may have affected system
calibration. An independent survey shall be conducted by
a qualified expert or radiation therapy physicist other
than the person performing the original survey prior to
the equipment being used except as described in
subdivision 33-10-15-04.1.d.

(1) For beams with energies greater than one million
volts (1 Mv) or one million electron volts (1 MeV) ,
the dosimetry system shall have been calibrated for
Cobalt-60;

(2) For beams with energies equal to or less than one
million volts (1 Mv) or one million electron volts
(1 MeV), the dosimetry system shall have been
calibrated at an energy appropriate for the
radiation being measured;

b. The registrant shall have available for use a dosimetry
system for quality assurance check measurements. To meet
this requirement, the system may. be compared with a
system that has been calibrated in accordance with
subdivision 33-10-15-04.3.a. This comparison shall have
been performed wi thin the previous twelve months and
after each servicing that may have affected system
calibration. The quality assurance check system may be
the same system used to meet the requirement in
subdivision 33-10-15-04.3.a.;

c. The registrant shall maintain a record of each dosimetry
system calibration, intercomparison, and comparison for
the duration of the license and/or registration. For
each calibration, intercomparison, or comparison, the
record shall include: the date; the model numbers and
serial numbers of the instruments that were calibrated,
inter-compared, or compared as required by subdivision
33-10-15-04.3.a. and subdivision 33-10-15-04.3.b.; the
correction factors that were determined; the names of the
individuals who performed the calibration,
intercomparison, or comparison; and evidence that the
intercomparison was performed 'by, or under the direct
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supervision and in the physical presence of, a radiation
therapy physicist.

4. Reports of external beam radiation therapy surveys and
measurements. The registrant for any therapeutic radiation
machine subject to sections 33-10-15-06 or 33-10-15-07 shall
furnish a copy of the records required in subsections 33-10
15-04.1 and 33-10-15-04.2 to the department within 30 days
following completion of the action that initiated the record
requirement.

History: Effective
General Authority: NDCC 23-10.1-02
Law Implemented: NDCC 23-20.1-03

Chapter 33-10-15-05.
facility shall implement a
facility may use the quality
Appendix B or Appendix C.

Quality management program. The
quality management program. The

management programs found in either

History: Effective
General Authority: NDCC 23-10.1-02
Law Implemented: NDCC 23-20.1-03

Chapter 33-10-15-06. Therapeutic radiation machines of less
than five hundred kilovolts.

1. Leakage radiation. When the X-ray tube is operated at its
maximum rated tube current for the maximum kilovolts, the
leakage air kerma rate shall not exceed the value specified at
the distance specified for that classification of therapeutic
radiation machine:

a. Five to fifty kilovolts systems. The leakage air kerma
rate measured at any position five centimeters from the
tube housing assembly shall not exceed one milligray (100
mrad) in anyone hour.

b. Greater than fifty and less than five hundred kilovolts
systems. The leakage air kerma rate measured at a
distance of one meter from the target in any direction
shall not exceed one centagray (1 rad) in anyone hour.
This air kerma rate measurement may be averaged over
areas no larger than one hundred square centimeters. In
addition, the air kerma rate at a distance of five
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centimeters from the surface of the tube housing assembly
shall not exceed thirty centagray (30 rad) per hour.

c. For each therapeutic radiation machine, the registrant
shall determine, or obtain from the manufacturer, the
leakage radiation existing at the positions specified in
subdivisions 33-10-15-06.1.a and 33-10-15-06.1.b for the
specified operating conditions. Records on leakage
radiation measurements shall be maintained at the
installation for inspection by the department.

2. Permanent beam limiting devices. Permanent diaphragms or
cones used for limiting the useful beam shall provide at least
the same degree of attenuation as required for the tube
housing assembly.

3. Adjustable or removable beam limiting devices.

a. All adjustable or removable beam limiting devices,
diaphragms, cones or blocks shall not transmit more than
five percent of the useful beam for the most penetrating
beam used;

b. When adjustable beam limiting devices are used,
posi tion and shape of the radiation field shall
indicated by a light beam.

the
be

4. Filter system. The filter system shall be so designed that:

a. Filters can not be accidentally displaced at any possible
tube orientation;

b. An interlock system prevents irradiation if the proper
filter is not in place;

c. The air kerma rate escaping from the filter slot shall
not exceed one centagray (1 rad) per hour at one meter
under any operating conditions; and

d. Each filter shall be marked as to its material of
construction and its thickness. For wedge filters, the
nominal wedge angle shall appear on the wedge or wedge
tray (if permanently mounted to the tray).

5. Tube immobilization.

a. The X-ray tube shall be so mounted that it can not
accidentally turn or slide with respect to the housing
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aperture; and

b. The tube housing assembly shall be capable of being
immobilized for stationary portal treatments.

6. Source marking. The tube housing assembly shall be so marked
that it is possible to determine the location of the source to
within five millimeters, and such· marking shall be readily
accessible for use during calibration procedures.

7. Beam block. Contact therapy tube housing assemblies shall
have a removable shield of material, equivalent in attenuation
to five tenths millimeters of lead at one hundred kilovolts,
which can be positioned over the entire useful beam exit port
during periods when the beam is not in use.

8. Timer. A sui table irradiation control device shall be
provided to terminate the irradiation after a pre-set time
interval.

a. A timer wi th a display shall be provided at the treatment
control panel. The timer shall have a pre-set time
selector and an elapsed time or time remaining indicator;

b. The timer shall be a cumulative timer that activates with
an indication of "BEAM-ON" and retains its reading after
irradiation is interrupted or terminated. After
irradiation is terminated and before irradiation can be
reinitiated, it shall be necessary to reset the elapsed
time indicator;

c. The timer shall terminate irradiation when a pre-selected
time has elapsed, if any dose monitoring system present
has not previously terminated irradiation;

d. The timer shall permit accurate pre-setting and
determination of exposure times as short as one second;

e. The timer shall not permit an exposure if set at zero;

f.The timer shall not activate until the shutter is opened
when irradiation is controlled by a shutter mechanism
unless calibration includes a timer error correction to
compensate for mechanical lag; and

g. Timer shall be accurate to wi thin one percent of the
selected value or one second, whichever is greater.
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9. Control panel functions. The control panel, in addition to
the displays required by other provisions in section 33-10-15
06, shall have:

a. An indication of whether electrical power is available at
the control panel and if activation of the X-ray tube is
possible;

b. An indication of whether X-rays are being produced;

c. A means for indicating X-ray tube potential and current;

d. The means for terminating an exposure at any time;

e. A locking device which will prevent unauthorized use of
the therapeutic radiation machine; and

f. A positive display of specific filter(s) in the beam.

10. Multiple tubes. When a control panel may energize more than
one X-ray tube:

a. It shall be possible to activate only one X-ray tube at
any time;

b. There shall be an indication at the control panel
identifying which X-ray tube is activated; and

c. There shall be an indication at the tube housing assembly
when that tube is energized.

11. Target-to-skin distance (TSD). There shall be a means of
determining the central axis target-to-skin distance to within
one centimeter and of reproducing this measurement to within
two millimeters thereafter.

12. Shutters. Unless it is possible to bring the X-ray output to
the prescribed exposure parameters within five seconds after
the X-ray "ON" switch is energized, the beam shall be
attenuated by a shutter having a lead equivalency not less
than that of the tube housing assembly. In addition, after
the unit is at operating parameters, the shutter shall be
controlled by the operator from the control panel. An
indication of shutter position shall appear at the control
panel.

13. Low filtration X-ray tubes. Each therapeutic radiation
machine equipped with a beryllium or other low-filtration
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window shall be clearly labeled as such upon the tube housing
assembly and shall be provided wi th a permanent warning device
on the control panel that is activated when no additional
filtration is present, to indicate that the dose rate is very
high.

14. Facility design requirements for therapeutic radiation
machines capable of operating in the range fifty kilovolts to
five hundred kilovolts. In addition to shielding adequate to
meet requirements of section 33-10-15-09, the treatment room
shall meet the following design requirements:

a. Aural communication. Provision shall be made
continuous two-way .aural communication between
patient and the operator at the control panel;

for
the

b. Viewing systems. Provision shall be made to permit
continuous observation of the patient during irradiation
and the viewing system shall be so located that the
operator can observe the patient from the control panel.
The therapeutic radiation machine shall not be used for
patient irradiation unless at least one viewing system is
operational.

15. Additional requirements. Treatment rooms that contain a
therapeutic radiation machine capable of operating above one
hundred fifty kilovolts shall meet the following additional
requirements:

a. All protective barriers shall be fixed except for
entrance doors or beam interceptors;

b. The control panel shall be located outside the treatment
room or in a totally enclosed booth, which has a ceiling,
inside the room;

c. Interlocks shall be provided such that all entrance
doors, including doors to any interior booths, shall be
closed before treatment can be initiated or continued. If
the radiation beam is interrupted by any door opening, it
shall not be possible to restore the machine to operation
without closing the door and reinitiating irradiation by
manual action at the control panel; and

d. When any door referred to in subdivision 33-10-15-06.15. c
is opened while the X-ray tube is activated, the air
kerma rate at a distance of one meter from the source
shall be reduced to less than one milligray (100 mrad)
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per hour.

16. Full calibration measurements.

a. Full calibration of a therapeutic radiation machine
subject to section 33-10-15-06 shall be performed by, or
under the direct supervision of, a radiation therapy
physicist:

(1) BeEore the first medical use following installation
or reinstallation of the therapeutic radiation
machine;

(2) At intervals not exceeding orie year; and

(3) Before medical use under the following conditions:

(a) Whenever quality assurance check measurements
indicate that the radiation output differs by
more than five percent from the value obtained
at the last full calibration and the
difference cannot be reconciled; and

(b) Following any component replacement, major
repair, or modification of components that
could significantly affect the characteristics
of the radiation beam.

(4) Notwithstanding the requirements of paragraph 33
10-15-06.16.a(3) :

(a) Full calibration of therapeutic radiation
machines with multi-energy capabilities is
required only for those modes and/or energies
that are not wi thin their acceptable range;
and

(b) If the repair, replacement or modification
does not affect all energies, full calibration
shall be performed on the affected energy that
is in most frequent clinical use at the
facility. The remaining energies may be
validated with quality assurance check
procedures against the criteria in
subparagraph 33-10-15-06.16.a(3) (a).

b. To satisfy the requirement of subdivision 33-10-15
06.16.a, full calibration shall include all measurements
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recommended for annual calibration by NCRP Report 69,
"Dosimetry of X-Ray and gamma ray beams for radiation
therapy in the energy range ten keV to fifty MeV" (1981).

c. The registrant shall maintain a record of each
calibration for the duration of the registration. The
record shall include: the date of the calibration; the
manufacturer's name, model number, and serial number for
both the therapeutic radiation machine and the X-ray
tube; the model numbers and serial numbers of the
instruments used to calibrate the therapeutic radiation
machine; and the signature of the radiation therapy
physicist responsible for performing the calibration.

17. Periodic quality assurance checks.

a. Periodic quality assurance checks shall be performed on
therapeutic radiation machines subject to section 33-10
15-06, which are capable of operation at greater than or
equal to fifty kilovolts.

b. To . satisfy the requirement
06.17.a, quality assurance
following requirements:

of subdivision
checks shall

33-10-15
meet the

(1) The registrant shall perform quality assurance
checks in accordance with written procedures
established by the radiation 'therapy physicist; and

(2) The quality assurance check procedures shall
specify the frequency at which tests or
measurements are to be performed. The quality
assurance check procedures shall specify that the
quality assurance check shall be performed during
the calibration specified in subdivision 33-10-15
06.16.a. The acceptable tolerance for each
parameter measured in the quality assurance check,
when compared to the value for that parameter
determined in the calibration specified in
subdivision 33-10-15-06.16.a, shall be stated.

c. The cause for a parameter exceeding a tolerance set by
the radiation therapy physicist shall be investigated and
corrected before the system is used for patient
irradiatlon;

d. Whenever a quality assurance check indicates a
significant change in the operating characteristics of a
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system, as specified in the radiation therapy physicist I s
quality assurance check procedures, the system shall be
recalibrated as required in subdivision 33-10-15-06.16. a;

e. .The registrant shall use the dosimetry system described
in subdivision 33-10-15-04.3.b to make the quality
assurance check required in subdivision 33-10-15-06.17 .b;

f. The registrant shall have the radiation therapy physicist
review and sign the results of each radiation output
quality assurance check within one month of the date that
the check was performed;

g. The regis trant shall ensure that safety quali ty assurance
checks of therapeutic radiation machines subj ect to
section 33-10-15-06 are performed at intervals not to
exceed one month;

h. Notwithstanding the requirements of subdivision 33-10-15
06.17.f and 33-10-15-06.17.g, the registrant shall ensure
that no therapeutic radiation machine is used to
administer radiation to humans unless the quality
assurance checks required by subdivision 33-10-15-06 .17. f
and 33-10-15-06.17.g have been performed within the 30
day period immediately prior to said administration;

i. To satisfy the requirement of subdivision 33-10-15
06.17.g, safety quality assurance checks shall ensure
proper operation of:

(1) Electrical interlocks at each external beam
radiation therapy room entrance;

(2) The "BEAM-ON" and termination switches;

(3 ) Beam condition indicator
door(s), control console,
therapy room;

lights
and in

on the access
the radiation

(4) Viewing systems;

(5) If applicable, electrically operated treatment room
doors from inside and outside the treatment room;

]. The registrant shall maintain a record of each quality
assurance check required by subdivision 33-10-15-06.17.g
for three years. The record shall include: the date of
the quality assurance check; the manufacturer I s name,
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model number, and serial number of the therapeutic
radiation machine; the manufacturer's name; model number
and serial number for the instrument(s) used to measure
the radiation output of the therapeutic radiation
machine; and the signature of the individual who
performed the periodic quality assurance check.

18. Operating procedures.

a. The therapeutic radiation machine shall not be used for
irradiation of patients unless the requirements of
subsections 33-10-15-06.16 and 33-10-15-06.17 have been
met;

b. Therapeutic radiation machines shall not be left
unattended unless secured pursuant to subdivision 33-10
15-06.1.e;

c. When a'patient must be held in position for radiation
therapy, mechanical supporting or restraining devices
shall be. used;

d. The tube housing assembly shall not be held by an
individual during operation unless the assembly is
designed to require such holding and the peak tube
potential of the system does not exceed fifty kilovolts.
In such cases, the holder shall wear protective gloves
and apron of not less than five tenths millimeters lead
equivalency at one hundred kilovolts;

e. A copy of the current operating and emergency procedures
shall be maintained at the therapeutic radiation machine
control console; and

f. No individual other than the patient shall be in the
treatment room during exposures from therapeutic
radiation machines operating above one hundred fifty
kilovol ts . At energies less than or equal to one hundred
fifty kilovolts, any individual, other than the patient,
in the treatment room shall be protected by a barrier
sufficient to meet the requirements of subsection 33-10
04.2-06.1 (10 CFR 20.1201) of these regulations.

19. Possession of survey instrument(s). Each facility location
authorized to use a therapeutic radiation machine in
accordance with section 33-10-15-06 shall possess
appropriately calibrated portable monitoring equipment. As a
minimum, such equipment shall include a portable radiation
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measurement survey instrument capable of measuring dose rates
over the range ten microsievert (1 mrem) per hour to ten
millisievert (1000 mrem) per hour. The survey instrument(s)
shall be operable and calibrated in accordance with section
33-10-15-08.

History: Effective
General Authority: NDCC 23-10.1-02
Law Implemented: NDCC 23-20.1-03

33-10-15-07. Therapeutic radiation machines - photon therapy
systems (500 kV and above) and electron therapy systems (SOO keV
and above).

1. Possession of survey instrument (s). Each facility location
authorized to use a therapeutic radiation machine in
accordance with section 33-10-15-07 shall possess
appropriately calibrated portable monitoring equipment. As a
minimum, such equipment shall include a portable radiation
measurement survey instrument capable of measuring dose rates
over the range of ten microsievert (1 mrem) per hour to ten
millisievert (1000 mrem) per hour. The survey instrument(s)
shall be operable and calibrated in accordance with section
33-10-15-08.

2. Leakage radiation outside the maximum useful beam in photon
and electron modes.

a. The absorbed dose due to leakage radiation (excluding
neutrons) at any point outside the maximum sized useful
beam, but within a circular plane of radius two meters
which is perpendicular to and centered on the central
axis of the useful beam at the nominal treatment distance
(i.e. patient plane), shall not exceed a maximum of two
tenths percent and an average of one tenth percent of the
absorbed dose on the beam axis at the nominal treatment
distance. Measurements shall be averaged over an area not
exceeding one hundred square centimeters at a minimum of
sixteen points uniformly distributed in the plane;

b. Except for the area defined in subdivision 33-10-15
07.2.a, the absorbed dose due to leakage radiation
(excluding neutrons) at one meter from the electron path
between the electron source and the target or electron
window shall not exceed five tenths percent of the
absorbed dose on the central axis of the beam at the
nominal treatment distance. Measurements shall be
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averaged over an area not exceeding one hundred square
centimeters;

c. For equipment manufactured after [INSERT EFFECTIVE DATE
OF THESE REGULATIONS], the neutron absorbed dose outside
the useful beam shall be in compliance with International
electrotechnical commission (lEe) document 601-2-1 (most
current revision); and

d. For each therapeutic radiation machine, the registrant
shall determine, or obtain from the manufacturer, the
leakage radiation existing at the positions specified in
subdivisions 33-10-15-07.2.a and 33-10-15-07.2.c for the
specified operating conditions. Records on leakage
radiation measurements shall be maintained at the
installation for inspection by the department.

3. Leakage radiation through beam limiting devices.

a. Photon radiation. All adjustable or interchangeable beam
limiting devices shall attenuate the useful beam such
that at the nominal treatment distance, the maximum
absorbed dose anywhere in the area shielded by the beam
limiting device(s) shall not exceed two percent of the
maximum absorbed dose on the central axis of the useful
beam measured in a ten centimeter by ten centimeter
radiation field;

b. Electron radiation. All adjustable or interchangeable
electron applicators shall attenuate the radiation,
including but not limited to photon radiation generated
by electrons incident on the beam limiting device and
electron applicator and other parts of the radiation
head, such that the absorbed dose in a plane
perpendicular to the central axis of the useful beam at
the nominal treatment distance shall not exceed:

(1) A maximum of two percent and average of five tenths
percent of the absorbed dose on the central axis of
the useful beam at the nominal treatment distance.
This limit shall apply beyond a line seven
centimeters outsioe the periphery of the useful
beam; and

(2) A maximum of ten percent of the absorbed dose on
the central axis of the useful beam at the nominal
treatment distance. This limit shall apply beyond
a line two centimeters outside the periphery of the
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useful beam.

c. Measurement of Leakage Radiation.

(1) Photon Radiation. Measurements of leakage
radiation through the beam limiting devices shall
be made with the beam limiting devices closed and
any residual aperture blocked by at least two tenth
value layers of suitable absorbing material. In
the case of overlapping beam limiting devices, the
leakage radiation through each set shall be
measured independently at the depth of maximum
dose. Measurements shall be made using a radiation
detector of area not exceeding ten square
centimeters;

(2) Electron Radiation. Measurements of leakage
radiation through the electron applicators shall be
made with the electron beam directed into the air
and using a radiation detector of area up to but
not exceeding one square centimeter suitably
protected against radiation which has been
scattered from material beyond the radiation
detector. Measurements shall be made using one
centimeter of water equivalent build up material.

4. Filters/Wedges.

a. Each wedge filter that is removable from the system shall
be clearly marked with an identification number. For
removable wedge filters, the nominal wedge angle shall
appear on the wedge or wedge tray (if permanently mounted
to the tray). If the wedge or wedge tray is
significantly damaged, the wedge transmission factor
shall be redetermined;

b. If the absorbed dose rate information required by
subsection 33-10-15-07.1 relates exclusively to operation
with a field-flattening filter or beam scattering foil in
place, such foil or filter shall be removable only by the
use of tools;

c. For equipment which utilizes
interchangeable field-flattening
interchangeable beam scattering foils:

wedge filters,
filters, or

(1) Irradiation shall not be possible until a selection
of a filter or a positive selection to use "no
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filter" has been made at the treatment control
panel, either manually or automatically;

(2) An interlock system shall be provided to prevent
irradiation if the filter selected is not in the
correct position;

(3) A display shall be provided at the treatment
control panel showing the wedge filter(s),
interchangeable field-flattening filter(s), and/or
interchangeable beam scattering foil(s) in use; and

(4) An interlock shall be provided to prevent
irradiation if any filter and/or beam scattering
foil selection operation carried out in the
treatment room does not agree with the filter
and/or beam scattering foil selection operation
carried out at the treatment control panel.

5. Stray Radiation in the Useful Beam. For equipment
manufactured after [INSERT EFFECTIVE DATE OF THESE
REGULATIONS], the registrant shall determine during acceptance
testing, or obtain from the manufacturer, data sufficient to
ensure that X-ray stray radiation in the useful electron beam,
absorbed dose at the surface during X-ray irradiation and
stray neutron radiation in the useful X-ray beam are in
compliance with International electrotechnical commission
(lEe) document 601-2-1 (most current revision) .

6. Beam Monitors. All therapeutic radiation machines subject to
section 33-10-15-07 shall be provided with redundant beam
monitoring systems. The sensors for these systems shall be
fixed in the useful beam during treatment to indicate the dose
monitor unit rate.

a. Equipment shall be provided with at leas t two
independently powered integrating dose meters.
Alternatively, common elements may be used if the
production of radiation is terminated upon failure of any
common element.

b. The detector and the system into which that detector is
incorporated shall meet the following requirements:

(1) Each detector shall be removable only with tools
and, if movable, shall be interlocked to prevent
incorrect positioning;
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(2) Each detector shall form part of a beam monitoring
system from whose readings in dose monitor units
the absorbed dose at a reference point can be
calculated;

(3) Each beam monitoring system shall be capable of
independently monitoring, interrupting, and
terminating irradiation; and

(4) The design of the beam monitoring systems shall
ensure that the:

(a) Malfunctioning of one ·system shall not affect
the correct functioning of the other
system(s); and

shall terminate
initiation of

(b) Failure of
irradiation
radiation.

either system
or prevent the

(5) Each beam monitoring system shall have a legible
display at the treatment control panel. Each
display shall:

(a) Maintain a reading until intentionally reset;

(b) Have only one scale and· no electrical or
mechanical scale multiplying factors;

(c) Utiiize a design such that increasing dose is
displayed by increasing numbers; and

(d) In the event of power failure, the beam
monitoring information required in
subparagraph 33-10-15-07.6.e(5) (c) displayed
at the control panel at the time of failure
shall be retrievable in at least one system
for a twenty-minute period of time.

7 . Beam SYmmetry.

a. Bent-beam linear accelerators subject to section 33-10
15-07 shall be provided with auxiliary device(s) to
monitor beam sYmmetry;

b. The device(s) referenced in subdivision 33-10-15-07.7.a
shall be able to detect field aSYmmetry greater than five
percent; and
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c. The device(s) referenced in subdivision 33-10-15-07.7.a
shall be configured to terminate irradiation if the
specifications in subdivision 33-10-15-07.7.b can not be
maintained.

8. Selection and Display of Dose Monitor Units.

a. Irradiation shall not be possible until a new selection
of a number of dose monitor units has been made at the
treatment control panel;

b. The preselected number of dose monitor units shall be
displayed at the treatment control panel until reset
manually for the next irradiation;

c. After termination of irradiation, it shall be necessary
to reset the dosimeter display before subsequent
treatment can be initiated; and

d. After termination of irradiation, it shall be necessary
for the operator to reset the pre-selected dose monitor
units before irradiation can be initiated.

9. Air Kerma Rate/Absorbed Dose Rate. A system shall be provided
from whose readings the air kerma rate or absorbed dose rate
at a reference point can be calculated. [The radiation
detectors specified in subsection 33-10-15~07.6 may form part
of this system.] In addition:

a. The dose monitor unit rate shall be displayed at the
treatment control panel;

b. If the equipment can deliver under any conditions an air
kenna rate or absorbed dose rate at the nominal treatment
distance more than twice the maximum value specified by
the manufacturer, a device shall be provided which
terminates irradiation when the air kerma rate or
absorbed dose rate exceeds a value twice the specified
maximum. The dose rate at which the irradiation will be
terminated shall be a record maintained by the
registrant;

c. If the equipment can deliver under any fault condition(s)
an air kerma rate or absorbed dose rate at the nominal
treatment distance more than ten times the maximum value
specified by the manufacturer, a device shall be provided
to prevent the air kerma rate or absorbed dose rate
anywhere in the radiation field from exceeding twice the
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specified maximum value and to terminate irradiation if
the excess absorbed dose at the nominal treatment
distance exceeds four gray (400 rad); and

d. For each therapeutic radiation machine, the registrant
shall determine, or obtain from the manufacturer, the
maximum value(s) specified in subdivisions 33-10-15
07.1.b and 33-10-15-07.1.c for the specified operating
conditions. Records of these maximum value(s) shall be
maintained at the installation for inspection by the
department.

10. Termination of irradiation by the beam monitoring system or
systems during stationary beam radiation therapy.

a. Each primary system shall terminate irradiation when the
pre-selected number of dose monitor units has been
detected by the system;

b. If the original design of the equipment included a
secondary dose monitoring system, that system shall be
capable of terminating irradiation when not more than'
fifteen percent or forty dose monitor units above the
pre-selected number of dose monitor units set at the
control panel, has been detected by the secondary dose
monitoring system; and

c. An indicator on the control panel shall show which
monitoring system has terminated irradiation.

d. For new equipment, a secondary dose monitoring system
must be present. That system must be capable of
terminating irradiation when not more than ten percent or
twenty-five dose monitoring units above the preselected
number of dose monitor units set at the control panel has
been detec,ted by the secondary dose monitoring system.

11. Termination of irradiation. It shall be possible to terminate
irradiation and equipment movement or go from an interruption
condition to termination condition at any time from the
operator's position at the treatment control panel.

12. Interruption of irradiation. It shall be possible to
interrupt irradiation and equipment movements at any time from
the treatment control panel. Following an interruption it
shall be possible to restart irradiation by operator action
wi thout any reselection of operating conditions. If any
change is made of a pre-selected value during an interruption,
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irradiation and equipment movements shall be automatically
terminated.

13. Timer. A sui table irradiation control device shall be
provided to terminate the irradiation after a pre-set time
interval.

a. A timer shall be provided which has a display at the
treatment control panel. The timer shall have a pre-set
time selector and an elapsed time indicator;

b. The timer shall be a cumulative timer that activates with
an indication of "BEAM-ON" and retains its reading after
irradiation is interrupted or terminated. "After
irradiation is terminated and before irradiation can be
reinitiated, it shall be necessary to reset the elapsed
time indicator;

c. After termination of irradiation and before irradiation
can be reinitiated, it shall be necessary to reset the
preset time selector.

d. The timer shall terminate irradiation when a pre-selected
time has elapsed, if the dose monitoring systems have not
previously terminated irradiation.

14. Selection of Radiation Type. Equipment capable of both X-ray
therapy and electron therapy shall meet the following
additional requirements:

a. Irradiation shall not be possible until a selection of
radiation type (X-rays or electrons) has been made at the
treatment control panel;

b. The radiation type selected shall be displayed at the
treatment control panel before and during irradiation;

c. An interlock system shall be provided to ensure that the
equipment can principally emit only the radiation type
that has been selected;

d. An interlock system shall be provided to prevent
irradiation with X-rays, except to obtain an image, when
electron applicators are fitted;

e. An interlock system shall be provided to prevent
irradiation with electrons when accessories specific for
X-ray therapy are fitted; and
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f. An interlock system shall be provided to prevent
irradiation if any selected operations carried out in the
treatment room do not agree with the selected operations
carried out at the treatment control panel.·

15. Selection of energy. Equipment capable of generating
radiation beams of different energies shall meet the following
requirements:

a. Irradiation shall not be possible until a selection of
energy has been made at the treatment control panel;

b. An interlock system shall be provided to prevent
irradiation if any selected operations carried out in the
treatment room do not agree with the selected operations
carried out at the treatment control panel.

c. The nominal energy value selected shall be displayed at
the treatment control panel. until reset manually for the
next irradiation. After termination of irradiation, it
shall be necessary to reset the nominal energy value
selected before subsequent treatment can be initiated;

d. Irradiation shall not be possible until the appropriate
flattening filter or scattering foil for the selected
energy is in its proper location; and

e. An interlock system shall be provided to terminate
irradiation if the energy of the electrons striking the
X-ray target or electron window deviates by more than
twenty percent or three megaelectron volts, whichever is
smaller, from the selected nominal energy.

f. For equipment manufactured after [INSERT EFFECTIVE DATE
OF THESE REGULATIONS], the selection of energy shall be
in compliance wi th International electrotechnical
commission (lEe) document 601-2-1 (most current
revision) .

16. Selection of stationary beam radiation therapy or moving beam
radiation therapy. Therapeutic radiation machines capable of
both stationary beam radiation therapy and moving beam
radiation therapy shall meet the following requirements:

a .. Irradiation shall not be possible until a selection of
stationary beam radiation therapy or moving beam
radiation therapy has been made at the treatment control
panel;
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b. The mode of operation shall be displayed at the treatment
control panel;

c.An interlock system shall be provided to ensure that the
equipment can operate only in the mode that has been
selected;

d. An interlock system shall be provided to prevent
irradiation if any selected parameter in the treatment
room does not agree with the selected parameter at the
treatment control panel;

e. Moving beam radiation therapy shall be controlled to
obtain the selected relationships between incremental
dose monitor units and incremental movement.

(1) An interlock system shall be provided to terminate
irradiation if the number of dose monitor units
delivered in any ten degrees of rotation or one cm
of linear motion differs by more than twenty
percent from the selected value;

(2) Where angle terminates the irradiation in moving
beam radiation therapy, the dose monitor units
delivered shall differ by less than five percent
from the dose monitor unit value selected;

(3) An interlock shall be provided to prevent motion of
more than five degrees or one cm beyond the
selected limits during moving beam radiation'
therapy;

(4) An interlock shall be provided to require that a
selection of direction be made at the treatment
control panel in all units which are capable of
both clockwise and counter-clockwise moving beam
radiation therapy.

(5) Moving beam radiation therapy shall be controlled
with both primary position sensors and secondary
position sensors to obtain the selected
relationships between incremental dose monitor
units and incremental movement.

f. Where the beam monitor system terminates the irradiation
in moving beam radiation therapy, the termination of
irradiation shall be as required by subsection 33-10-15
07.10; and
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g. An interlock system shall be provided to terminate
irradiation if movement:

(1) Occurs during stationary beam radiation therapYi or

(2) Does not start or stops during moving beam
radiation therapy unless such stoppage is a pre
planned function.

17. Facility design requirements for therapeutic radiation
machines operating above five hundred kilovolts. In addition
to shielding adequate to meet requirements of section 33-10
15-09, the following design requirements are made:

a. Protective Barriers. All protective barriers shall be
fixed, except for access doors to the treatment room or
movable beam interceptorsi

b. Control Panel. In addition
specified in chapter 33-10-15,
also:

to other requirements
the control panel shall

(1) Be located outside the treatment room;

(2) Provide an indication of whether electrical power
is available at the control panel and if activation
of the radiation is possible;

(3) Provide an indication of whether radiation is being
producedi and

(4) Include an access control (locking) device that
will prevent unauthorized use of the therapeutic
radiation machinei

c. Viewing Systems. Windows, mirrors, closed-circuit
television or an equivalent viewing system shall be
provided to permit continuous observation of the patient
following positioning and during irradiation and shall be
so located that the operator may observe the patient from
the treatment control panel. The therapeutic radiation
machine shall not be used for patient irradiation unless
at least one viewing system is operationali

d. Aural Communications; Provision shall
continuous two-way aural communication
patient and the operator at the control
therapeutic radiation machine shall not
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irradiation of patients unless continuous two-way aural
communication is possible;

e. Room Entrances. Treatment room entrances shall be
provided with warning lights in a readily observable
position near the outside of all access doors, which will
indicate when the useful beam is "ON" and when it is
"OFF" ;

f. Entrance Interlocks. Interlocks shall be provided such
that all access controls are activated before treatment
can be initiated or continued. If the radiation beam is
interrupted by any access control, it shall not be
possible to restore the machine to operation wi thout
resetting the access control and reinitiating irradiation
by manual action at the control panel; .

g. Beam Interceptor Interlocks. If the shielding material
in any protective barrier requires the presence of a beam
interceptor to ensure compliance with subdivisions 33-10
04.2-07.1.a (10 CFR 1301(a)) and 33-10-04.2-07.1.b (10
CFR 1301(b)) of these regulations, interlocks shall be
provided to prevent the production of radiation, unless
the beam interceptor is in place, whenever the useful
beam is directed at the designated barrier(s)i

h. Emergency Cutoff Switches. At least one emergency power
cutoff switch shall be located in the radiation therapy
room and shall terminate all equipment electrical power
including radiation and mechanical motion. This switch
is in addi tion to the termination swi tch required by
subsection 33-10-15-07.11. All emergency power cutoff
switches shall include a manual reset so that the
therapeutic radiation machine cannot be restarted from
the unit's control console without resetting the
emergency cutoff switch;

i. Safety Interlocks. All safety interlocks shall be
designed so that any defect or component failure in the
safety interlock system prevents or terminates operation
of the therapeutic radiation machine; and

j . Surveys for Residual Radiation. Surveys for residual
activity shall be conducted on all therapeutic radiation
machines capable of generating photon and electron
energies above ten million volts prior to machining,
removing, or working on therapeutic radiation machine
components which may have become activated due to photo-
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neutron production.

18. Radiation therapy physicist support.

a. The services of a radiation therapy physicist shall be
required in facilities having therapeutic radiation
machines with energies of five hundred kilovolts and
above. The radiation therapy physicist shall be
responsible for:

(1) Full calibration(s) required by subsection 33-10
15-07.20 and protection surveys required by
subsection 33-10-15-04.1;

(2) Supervision and review of dosimetry;

(3) Beam data acquisition and transfer for computerized
dosimetry, and supervision of its use;

(4) Quality assurance, including quality assurance
check review required by subdivision 33-10-15
07.21.e.

(5) Consultation with the authorized user in treatment
planning, as needed; and

(6) Perform calculations/assessments
misadministrations.

regarding

b. If the radiation therapy physicist is not a full-time
employee of the registrant, the operating procedures
required by subsection 33-10-15-07.17 shall also
specifically address how the radiation therapy physicist
is to be contacted for problems or emergencies, as well
as the specific actions, if any, to be taken until the
radiation therapy physicist can be contacted.

19. Operating procedures.

a. No individual, other than the patient, shall be in the
treatment room during treatment or during any irradiation
for testing or calibration purposes;

b. Therapeutic radiation machines shall not be made
available for medical use unless the requirements of 33
10-15-04.1, 33-10-15-07.20 and 33-10-15-07.21 have been
met;
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c. Therapeutic radiation machines, when not in operation,
shall be secured to prevent unauthorized use;

d. When adjustable beam limiting devices are used,
posi tion and shape of the radiation field shall
indicated by a light field.

the
be

e. If a patient must be held in position during treatment,
mechanical supporting or restraining devices shall be
used; and

f. A copy of the current operating and emergency procedures
shall be maintained at the therapeutic radiation machine
control console.

20. Acceptance testing,
measurements.

commissioning and full calib+ation

a. Acceptance testing, commissioning and full calibration of
a therapeutic radiation machine subject to section 33-10
15-07 shall be performed by, or under the direct
supervision of, a radiation therapy physicist.

b. Acceptance testing and commissioning shall be performed
in accordance with "American association of physicists in
medicine code of practice for radiotherapy accelerators:
report of American association of physicists in medicine
radiation therapy task group 45" and shall be conducted
before the first medical use following installation or
reinstallation of the therapeutic radiation machine.

c. Full calibration shall include measurement of all
parameters required by table II of "Comprehensive QA for
radiation oncology: report of American association of
physicists in medicine radiation therapy committee task
group 40" and shall be performed in accordance with
"American association of physicists in medicine code of
practice for radiotherapy accelerators: report of
American association of physicists in medicine radiation
therapy task group 45". Although it shall not be
necessary to complete all elements of a full calibration
at the same time, all parameters (for all energies) shall
be completed at intervals not exceeding twelve calendar
months, unless a more frequent interval is required in
table II.

d. The radiation therapy physicist shall perform all
elements of a full calibration necessary to determine
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that all parameters are within acceptable limits:

(1) Whenever quality assurance check measurements
indicate that the radiation output differs by more
than five percent from the value obtained at the
last full calibration and the difference cannot be
reconciled. Therapeutic radiation machines wi th
multi-energy and/or multi-mode capabilities shall
only require measurements for those modes and/or
energies that are not within their acceptable
range; and

(2) Following any component replacement, major repair,
or modification of components that could
significantly affect the characteristics of the
radiation beam. If the repair, replacement or
modification does not affect all modes and/or
energies, measurements shall be performed on the
effected mode/energy that is in most frequent
clinical use at the facility. The remaining
energies/modes may be validated with quality
assurance check procedures against the criteria in
paragraph 33-10-15-07.20.d(l)

e. The registrant shall maintain a record of each
calibration in an auditable form for the duration of the
registration. The record shall include: the date of the
calibration; the manufacturer's name, model number and
seri'al number for the therapeutic radiation machine; the
model numbers and serial numbers of the instruments used
to calibrate the therapeutic radiation machine; and the
signature of the radiation therapy physicist responsible
for performing the calibration.

21. Periodic quality assurance checks.

a. Periodic quality assurance checks shall be performed on
all therapeutic radiation machines subject to section 33
10-15-07 at intervals not to exceed those specified in
"Comprehensive QA for radiation oncology: report of
American association of physicists in medicine radiation
therapy committee task group 40";

b. To satisfy the requirement of subdivision 33-10-15
07.21.a, quality assurance checks shall include
determination of central axis radiation output and a
representative sampling of periodic quality assurance
checks contained in "Comprehensive QA for radiation
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oncology: report of American association of physicists in
medicine radiation therapy committee task group 40".
Representative sampling shall include all referenced
periodic quality assurance checks in an interval not to
exceed twelve consecutive calendar months;

c. The registrant shall use a dosimetry system that has been
inter-compared wi thin the previous twelve months wi th the
dosimetry system described in subdivision 33-10-15
04.3.a. to make the periodic quality assurance checks
required in subdivision 33-10-15-07.21.b;

d. The registrant shall perform periodic quality assurance
checks required by subdivision 33-10-15-07.21.a in
accordance with procedures established by the radiation
therapy physicist;

e. The registrant shall review the results of each periodic
radiation output check according to the following
procedures:

(1) The authorized user and radiation therapy physicist
shall be immediately notified if any parameter is
not wi thin its acceptable tolerance. The
therapeutic radiation machine shall not be made
available for subsequent medical use until the
radiation therapy physicist has determined that all
parameters are within their acceptable tolerances;

(2) If all quality assurance check parameters appear to
be within their acceptable range, the quality
assurance check shall be reviewed and signed by
either the authorized user or radiation therapy
physicist within three treatment days; and

(3) The radiation therapy physicist shall review and
sign the results of each radiation output quality
assurance check at intervals not to exceed one
month.

f. Therapeutic radiation machines subject to section 33-10
15-07 shall have safety quality assurance checks listed
in "Comprehensive QA for radiation oncology: report of
American association of physicists in medicine radiation
therapy committee task group 40" performed at intervals
not to exceed one week;

g. To satisfy the requirement of subdivision 33-10-15-
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07.21.e, safety quality assurance checks shall ensure
proper operation of:

(1) Electrical interlocks at each external beam
radiation therapy room entrance;

(2) Proper operation of the "BEAM-ON", interrupt and
termination switches;

(3 ) Beam condition
doors, control
therapy room;

indicator
console,

lights
and in

on the access
the radiation

(4) Viewing systems;

(5) Electrically operated treatment room door(s) from
inside and outside the treatment room;

(6) At least one emergency power cutoff switch. If
more than one emergency power cutoff switch is
installed and not all switches are tested at once,
each switch shall be tested on a rotating basis.
Safety quali ty 'assurance checks of the emergency
power cutoff switches may be conducted at the end
of the treatment day in order to minimize possible
stability problems with the therapeutic radiation
machine.

h. The registrant shall promptly repair any system
identified in subdivision 33-10-15-07.21.g that is not
operating properly; and

i. The registrant shall maintain a record of each quality
assurance check required by subdivisions 33-10-15-07.21. a
and 33-10-15-07-21.b for three years. The record shall
include: the date of the quality assurance check; the
manufacturer's name, model number, and serial number of
the therapeutic radiation machine; the manufacturer I s
name, model number and serial number for the
instrument (s) used to measure the radiation output of the
therapeutic radiation machine; and the signature of the
individual who performed the periodic quality assurance
check.

History: Effective
General Authority: NDCC 23-10.1-02
Law Implemented: NDCC 23-20.1-03
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33-10-15.08. Calibration of Survey Instruments.

1. The registrant shall ensure that the survey instruments used
to show compliance with chapter 33-10-15 have been calibrated
before first use, at intervals not to exceed twelve months,
and following repair.

2. To satisfy the requirements of subsection 33-10-15-08.1, the
registrant shall:

a. Calibrate all required scale readings up to ten
millisievert (1000 mrem) per hour with an appropriate
radiation source that is traceable to the National
institute of standards and technology (NIST);

b. Calibrate at least two points on each scale to be
calibrated. These points should be at approximately one
third and two-thirds of full-scale; and

3. To satisfy the requirements of subsection 33-10-15-08.2, the
registrant shall:

a. Consider a point as calibrated if the indicated dose rate
differs from the calculated dose rate by not more than
ten percent; and

b. Consider a point as calibrated if the indi9ated dose rate
differs from the calculated dose rate by not more than
twenty percent if a correction factor or graph is
conspicuously attached to the instrument.

4. The registrant shall retain a record of each calibration
required in subsection 33-10-15-08.1 for three years. The
record shall include:

a. A description of the calibration procedure; and

b. A description of the source used and the certified dose
rates from the source, and the rates indicated by the
instrument being calibrated, the correction factors
deduced from the calibration data, the signature of the
individual who performed the calibration, and the date of
calibration.

5. The registrant may obtain the services of individuals
registered by the department, or licensed by the Uni ted States
nuclear regulatory commission, an agreement state, or a
licensing state to perform calibrations of survey instruments.
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Records of calibrations that contain information required by
subsection 33-10-15-08.4 shall be maintained by the
registrant.

History: Effective
General Authority: NDCC 23-10.1-02
Law Implemented: NDCC 23-20.1-03

33-10-15-09. Shielding and safety design requirements.

1. Each therapeutic radiation machine subject to section 33-10
15-06 or 33-10-15-07 shall be provided with such primary
and/or secondary barriers as are necessary to ensure
compliance with subsection 33-10-04.2-06.1 (10 CFR 20.1201)
and 33-10-04.2-07.1 (10 CFR 20.1301) of these regulations.

2. Facility design information for all new installations of a
therapeutic radiation machine or installations of a
therapeutic radiation machine of higher energy into a room not
previously approved for that energy shall be submitted for
department approval prior to actual installation of the
therapeutic radiation machine. The minimum facility design
information that must be submitted is contained in Appendix A
to chapter 33-10-15.
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APPENDIX A
INFORMATION ON RADIATION SHIELDING REQUIRED FOR PLAN REVIEWS

1. All Therapeutic Radiation Machines.

a. Basic facility information including: name, telephone
number and department registration number of the
individual responsible for preparation of the shielding
plan; name and telephone number of the facility
supervisor; and the street address [including room
number] of the therapeutic radiation machine facility.
The plan. should also indicate whether this is a new
structure or a modification to existing structure(s) .

b. All wall, floor, and ceiling areas struck by the useful
beam shall have primary barriers.

c. Secondary barriers shall be provided in all wall, floor,
and ceiling areas not having primary barriers.

2. Therapeutic Radiation Machines up to 150 Kv (photons only).
In addition to the requirements listed in subsection 1 above,
therapeutic radiation machine facilities which produce only
photons wi th a maximum energy less than or equal to 150
kilovolts shall submit shielding plans which contain, as a
minimum, the following additional information:

a. Equipment specifications, including the manufacturer and
model number of the therapeutic radiation machine, as
well as the maximum technique factors;

b. Maximum design workload for the facility including total
weekly radiation output, [expressed in gray (rad) or air
kerma at 1 meter], total beam-on time per day or week,
the average treatment time per patient, along with the
anticipated number of patients to be treated per day or
week;

c. A facility blueprint/drawing indicating: scale [0.25 inch
= 1 foot is typical]; direction of North; normal location
of the therapeutic radiation machine I s radiation port (s) ;
the port I s travel and traverse limits; general
direction(s) of the useful beam; locations of any windows
and doors; and the location of the therapeutic radiation
machine control panel. If the control panel is located
inside the therapeutic radiation machine treatment room,
the location of the operator's booth shall be noted on



the plan and the operator's station at the control panel
shall be behind a protective barrier sufficient to ensure
compliance with subsection 33-10-04.2-06.1 (10 CFR
20.1201) of these regulations;

d. The structural composition and thickness or lead/concrete
equivalent of all walls, doors, partitions, floor, and
ceiling of the room(s) concerned;

e. The type of occupancy of all adjacent areas inclusive of
space above and below the room(s) concerned. If there is
an exterior wall, show distance to the closest area(s)
where it is likely that individuals may be present; and

f. At least one example calculation which shows the
methodology used to determine the amount of shielding
required for each physical condition [i.e. : primary and
secondary/leakage barriers, restricted and unrestricted
areas, entry door (s)] and shielding material in the
facility:

(1) If commercial software is used to generate
shielding requirements, please also identify the
software used and the version/revision date.

(2) If the software used to generate shielding
requirements is not in the open literature, please
also submit quality control sample calculations to
verify the result obtained with the software.

3. Therapeutic Radiation Machines Over 150 kilovolts.

In addition to the requirements listed in subsection 1 above,
therapeutic radiation machine facilities that produce photons
with a maximum energy in excess of 150 kilovolts and/or
electrons shall submit shielding plans which contain, as a
minimum, the following additional information:

a. Equipment specifications including the manufacturer and
model number of the therapeutic radiation machine, and
gray (rad) at the isocenter and the energy(s) and type(s)
of radiation produced [i. e.: photon, electron]. The
target to isocenter distance shall be specified;

b. Maximum design workload for the facility including total
weekly radiation output [expressed in gray (rad) at 1
meter], total beam-on time per day or week, the average
treatment time per patient, along with the anticipated
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number of patients to be treated per day or week;

c. Facility blueprint/drawing [including both floor plan and
elevation views] indicating relative orientation of the
therapeutic radiation machine, scale [0.25 inch = 1 foot
is typical], type(s), thickness and minimum density of
shielding material(s), direction of North, the locations
and size of all penetrations through each shielding
barrier [ceiling, walls and floor], as well as details of
the door(s) and maze;

d. The structural composition and thickness or concrete
equivalent of all walls, doors, partitions, floor, and
ceiling of the room(s) concerned;

e. The type of occupancy of all adjacent areas inclusive of
space above and below the room(s) concerned. If there is
an exterior wall, show distance to the closest area(s)
where it is likely that individuals may be present;

f. Description of all assumptions that were in shielding
calculations including , but not limi ted to, design energy
[i.e.: room may be designed for 6 MV unit although only
a 4 MV unit is currently proposed], work-load, presence
of integral beam-stop in unit, occupancy and use(s) of
adjacent areas, fraction of time that useful beam will
intercept each permanent barrier [walls, floor and
ceiling] and "allowed" radiation exposure in both
restricted and unrestricted areas; and

g. At least one example calculation which shows the
methodology used to determine the amount of shielding
required for each physical condition [i.e.: primary and
secondary/leakage barriers, restricted and unrestricted
areas, small angle scatter, entry door(s) and maze] and
shielding material in the facility:

(1) If commercial software is used to generate
shielding requirements, also identify the software
used'and the version/revision date; and

(2) If the software used to generate shielding
requirements is not in the open literature, also
submit quality control sample calculations to
verify the result obtained with the software.

4. Neutron Shielding
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In addition to the requirements listed in subsection 3 above,
therapeutic radiation machine facilities that are capable of
operating above 10 MV shall submit shielding plans which
contain, as a minimum, the following additional information:

a. The structural composition, thickness, minimum density
and location of all neutron shielding material;

b. Description of all assumptions that were used in neutron
shielding calculations including, but not limited to,
neutron spectra as a function of energy, neutron fluence
rate, absorbed dose and dose equivalent (due to neutrons)
in both restricted and unrestricted areas;

c. At least one example calculation which shows the
methodology used to determine the amount of neutron
shielding required for each physical condition [i.e.:
restricted and unrestricted areas, entry door (s) and
maze] and neutron shielding material utilized in the
facility:

(1) If commercial software is used to generate
shielding requirements, also identify the software
used and the version/ revision date; and

(2) If the software used to generate shielding
requirements is not in the open literature, also
submit quality control sample calculations to
verify the result obtained with the software.

d. The method(s) and instrumentation that will be used to
verify the adequacy of all neutron shielding installed in
the facility.

5. References

a. NCRP Report 147, "Structural Shielding Design and
Evaluation for Medical Use of X-Rays and Gamma Rays of
Energies Up to 10 MeV" (2004).

b. NCRP Report 144, "Radiation Protection Design Guidelines
for 0.1-100 MeV Particle Accelerator Facilities" (2003).

c. NCRP Report 79, "Neutron Contamination from Medical
Electron Accelerators" (1984).
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APPENDIX B
.QUALITY MANAGEMENT PROGRAM

1. In addition to the defini tions in section 33 -10-15-02, the
following definitions are applicable to this appendix B:

a. "Misadministration" means the administration of an
external beam radiation therapy dose:

(1) Involving the wrong patient, wrong treatment
modality, or wrong treatment site; or,

(2) When the treatment consists of three (3) or fewer
fractions and the calculated total administered
dose differs from the total prescribed dose by more
than 10 percent of the total prescribed dose; or

(3) When the calculated weekly administered dose
differs from the weekly prescribed dose by more
than 30 percent; or

(4) When the calculated total administered dose differs
from the total prescribed dose by more than 20
percent of the total prescribed dose;

b. "Prescribed dose" means the total dose and dose per
fraction as documented in the written directive. The
prescribed dose is an estimation from measured data from
a specified therapeutic radiation machine using
assumptions that are clinically acceptable for that
treatment technique and historically consistent with the
clinical calculations previously used for patients
treated with the same clinical technique;

c. "Recordable event" means the administration of an
external beam radiation therapy dose when the calculated
weekly administered dose differs by 15 percent or more
from the weekly prescribed dose;

d. "Written directive" means an order in writing for a
specific patient, dated and signed by an authorized user
prior to the administration of radiation, containing the
following information: total dose, dose per fraction,
treatment site and overall treatment period.

2. Scope and Applicabili ty. Each applicant or registrarit subj ect
to sections 33-10-15-06 or 33-10-15-07 shall establish and
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maintain a written quality management program to provide high
confidence that radiation will be administered as directed by
the authorized user. The quality management program shall
include written policies and procedures to meet the following
specific objectives:

a. Prior to administration, a written directive is prepared
for any external beam radiation therapy dose;

(1) Notwithstanding subdivision 2.a of appendix B, a
written revision to an existing written directive
may be made provided that the revision is dated and
signed by an authorized user prior to
administration of the external beam radiation
therapy dose or the next external beam radiation
therapy fractional dose;

(2) Notwithstanding subdivision 2.a of appendix B, if,
because of the patient I s condi tion, a delay in
order to provide a written revision to an existing
written directive would jeopardize the patient I s
health, an oral revision to an existing written
directive shall be acceptable, provided that the
oral revision is documented immediately in the
patient's record and a revised written directive is
signed by an authorized user within 48 hours of the
oral revision;

(3) Notwithstanding subdivisiop 2.a of appendix B, if,
because of the emergent nature of the patient I s
condition, a delay in order to provide a written
directive would jeopardize the patient I s health, an
oral directive shall be acceptable, provided that
the information contained in the oral directive is
documented immediately in the patient's record and
a written directive is prepared and signed by an
authorized user within 24 hours of the oral
directive.

b. Prior to the administration of each course of radiation
treatments, the patient's identity is verified, by more
than one method, as the individual named in the written
directive;

c. External beam radiation therapy final plans of treatment
and related calculations are in accordance with the
respective written directives;
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d. Each administration is in accordance with the written
directive; and

e. Any unintended deviation from the written directive is
identified and evaluated, and appropriate action is
taken.

3. Development of Quality Management Program.

a. Each application for registration subject to sections 33
10-15-06 or 33-10-15-07 shall include a quality
management program that specifies staff, duties and
responsibili ties, and equipment and procedures as part of
the application required by chapter 33-10-02 of these
regulations. The registrant shall implement the program
upon issuance of a certificate of registration by the
department;

b. Each existing registrant subject to sections 33-10-15 or
33-10-15-07 shall, within 30 days of [INSERT EFFECTIVE
DATE OF THESE REGULATIONS], submit to the department a
written certification that a quality management program
has been implemented.

4. As a part of the quality management program, the registrant
shall:

a. Develop procedures for, and conduct a review of, the
quality management program including, since the last
review, an evaluation of a representative sample of
patient administrations, all recordable events, and all
misadministrations to verify compliance with all aspects
of the quality management program;

b. Conduct these reviews at intervals not to exceed 12
months;

c. Evaluate each of these reviews to determine the
effectiveness of the quality management program and, if
required, make modifications to meet the requirements of
subsection 2; and

d. Maintain records of each review, including the
evaluations and findings of the review, in an auditable
form, for 3 years.

5. The registrant shall evaluate and respond, within 30 days
after discovery of the recordable event, to each recordable
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event by:

a. Assembling the relevant facts including the cause;

b. Identifying what, if any, corrective action is required
to prevent recurrence; and

c. Retaining a record, in an auditable form, for 3 years, of
the relevant facts and what corrective action, if any,
was taken.

6~ The registrant shall retain:

a. Each written directive; and

b. A record of each administered radiation dose, .in an
auditable form, for 3 years after the date of
administration .

. 7. The registrant may make modifications to the quality
management program to increase the program's efficiency
provided the program's effectiveness is not decreased.

8. The registrant shall evaluate each misadministration and shall
take the following actions in response to a misadministration:

a. Notify the department by telephone no later than the next
calendar day after discovery of the misadministration;

b. Submit a written report to the department within 15 days
after discovery of the misadministration. The written
report shall include: the registrant's name; the
prescribing physician's name; a brief description of the
event; why the event occurred; the effect on the patient;
what improvements are needed to prevent recurrence;
actions taken to prevent recurrence; whether the
registrant notified the patient or the patient's
responsible relative or guardian (this person will
subsequently be referred to as "the patient"), and if
not, why not, and if the patient was notified, what
information was provided to the patient. The report
shall not include the patient I s name or other 'information
that could lead to identification of the patient;

c. Notify the referring physician and also notify the
patient of the misadministration no later than 24 hours
after its discovery, unless the referring physician
personally informs the registrant either that he/she will
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inform the patient or that, based on medical judgment,
telling the patient would be harmful. The registrant is
not required to notify the patient without first
consulting with the referring physician. If the
referring physician or patient cannot be reached within
24 hours, the registrant shall notify the patient as soon
as possible. The registrant shall not delay any
appropriate medical care for the patient, including any
necessary remedial care as a result of the
misadministration, because of any delay in notification;

d. Retain a record of each misadministration for 5 years.
The record shall contain the names of all individuals
involved (including the prescribing physician, allied
health personnel, the patient, and the patient's
referring physician), the patient's social security
number or identification number if one has been assigned,
a brief description of the event, why it occurred, the
effect on the patient, what improvements are needed to
prevent recurrence, and the actions taken to prevent
recurrence; and

e. If the patient was notified, furnish, wi thin 15 days
after discovery of the misadministration, a written
report to the patient by sending either a copy of the
report that was submitted to the department, or a brief
description of both the event and the consequences as
they may effect· the patient, provided a statement is
included that the report submitted to the department can
be obtained from the registrant;

9. Aside from the notification requirement, nothing in subsection
33-10-15-05.8 affects any rights or duties of registrants and
physicians in relation to each other, patients, or the
patient's responsible relatives or guardians.
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APPENDIX C
ALTERNATIVE QUALITY MANAGEMENT PROGRAM

1. In addition to the definitions in section 33-10-15-02, the
following definitions are applicable to this appendix c:

a. "Misadministration" means the administration of an
external beam radiation therapy dose:

(1) Involving the wrong patient, wrong treatment
modality, or wrong treatment site; or,

(2) When the treatment consists of three (3) or fewer
fractions and the calculated total administered
dose differs from the total prescribed dose by more
than 10 percent of the total prescribed dose; or

(3 ) When the calculated weekly administered
differs from the weekly prescribed dose by
than 30 percent; or

dose
more

(4) When the calculated total administered dose differs
from the total prescribed dose by more than 20
percent of the total prescribed dose;

b. "Recordable event" means the administration of an
external beam radiation therapy dose when the calculated
weekly administered dose differs by 15 percent or more
from the weekly prescribed dose;

c. "Written directive" means an order in writing for a
specific patient, dated and signed by an authorized user
prior to the administration of radiation, containing the
following information: total dose, dose per fraction,
treatment site and overall treatment period.

2. Each registrant shall establish and maintain a written program
to provide assurance that radiation is administered to humans
as directed by the authorized user. The program shall include
the following elements:

a. Procedure for preparing written directives for the
administration of radiation, however, a written directive
is not required when an authorized user personally
administers a dosage provided the pertinent facts are
documented as otherwise required;
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b. Procedure for verifying by more than one method the
identity of the individual to be administered radiation;

c. Procedure for updating the therapy operating and
emergency procedures manual;

d. Procedure for verifying that final plans of treatment and
related calculations for brachytherapy, teletherapy, and
gamma stereotactic radiosurgery are in accordance with
the respective written directives;

e. Procedures assuring that administration of radiation is
carried out as specified in the written directive or the
therapy operating and emergency procedures manual;

f. Procedures for identifying and evaluating unintended
deviations from the wri tten directive or the therapy
operating and emergency procedures manual including
taking appropriate action for recordable events and
misadministrations;

3. Each registrant shall evaluate each administrative and shall
take the following actions in response to a misadministration:

a. Notify the Department by telephone no later than the next
calendar day after discovery of the misadministration;

b. 'Submit a written report to the Department within 15 days
after discovery of the misadministration. The written
report shall include: the registrants's name; the
prescribing physician's name; a brief description of the
event; why the event occurred; the effect on the patient;
what improvements are needed to prevent recurrence;
actions taken to prevent recurrence; whether the
registrant notified the patient or the patient's
responsible relative or guardian (this person will
subsequently be referred to as "the patient"), and if
not, why not, and if the patient was notified, what
information was provided to the patient. The report

~ shall not include the patient's name or other information
that could lead to identification of the patient;

c. Notify the referring physician and also notify the
patient of the misadministration no later than 24 hours
after its discovery, unless the referring physician
personally informs the registrant either that he/she will
inform the patient or that, based on medical judgement,
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telling the patient. would be harmful. The registrant is
not required to notify the patient without first
consulting with the referring physician. If the
referring physician or patient cannot be reached within
24 h~urs, the registrant shall notify the patient as soon
as possible. The registrant shall not delay any
appropriate medical care for the patient, including any
necessary medical care as a result of the
misadministrations, because of any delay in notification;

d. Retain a record of each misadministration for 5 years.
The record shall contain the names of all individuals
involved (including the prescribing physician, allied
health. personnel, the patient, apd the patient's
referring physician), the patient's social security
number of identification number if one has been assigned,
a brief description of the event, why it occurred, the
effect on the patient, what improvements are needed to
prevent recurrence, and the action taken to prevent
recurrence; and

e. If the patient was notified, furnish, wi thin 15 days
after discovery of the misadministration, a .written
report to the patient by sending either a copy of the
report that was submitted to the Department, or a brief
description of both the event and the consequences as
they may effect the report submitted to the Department
can be obtained from the registrant.

4. Each registrant shall evaluate and respond to recordable
events wi thin 30 days after discovery by assembling the
relevant facts, identifying the cause of the recordable event,
and taking appropriate action, if any is required, to prevent
recurrence.

5. Each registrant shall conduct an annual evaluation of the
human administration program including any recommendations for
changes to be made as well as any modifications made since the
last evaluation and, if required, revise procedures to assure
that the radiation is administered as directed by the
authorized user. Modifications made to the program shall not
decrease the effectiveness of the program.

6. Each registrant shall retain, in auditable form, for 3 years:

a. Each written directive;

b. A record of each administered radiation dose where a
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written directive is required;

c. A record of each annual review of the program including
the evaluations and findings of the review;

d. A record of each recordable event, the relevant facts,
and any corrective actions taken.
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CHAPTER 33-10-16 ALL NEW



Section
33-10-16-01

CHAPTER 33-10-16
DOMESTIC LICENSING OF SOURCE MATERIAL

Adoption by Reference of Several Sections in 10
Code of Federal Regulations Part 40

33-10-16-01. Adoption by reference of several sections in io
Code of Federal Regulations part 40. 10 Code of Federal
Regulations 40.1, 40.2, 40.3, 40.4, 40.7, 40.9, 40.10, 40.11,
40.12, 40.13, 40.14, 40.20, 40.21, 40.22, 40.25, 40.26, 40.31,
40.32, 40.34, 40.35, 40.36, 40.41, 40.42, 40.43, 40.44, 40.45,
40.46, 40.51, 40.60, 40,61, 40.62, 40.63, 40.65, 40.71 and appendix
A to part 40 are adopted by reference as they exist on January 1,
2010, with the following exceptions:

1. Not adopted by reference are 10 Code of Federal
Regulations 40.12 (b), 40.31 (j), (k) and (1), 40.32 (d)
and (g) and those portions of paragraph (e) which apply
to uranium enrichment and uranium hexafluoride
facilities, 40.41 (d),(e)(l), (e)(3), and (g), 40.51
(b) (6) i appendix A, criterion 11A through F and criterion
12.

2. Requirements in 10 Code of Federal Regulations 40 that
apply to "byproduct material" also apply to naturally
occurring or accelerator-produced radioactive material.

3. Where the words "NRC", "commission", "nuclear regulatory
commission", "United States nuclear regulatory
commission", "NRC regional administrator" or
"administrator of the appropriate regional office" appear
in 10 Code of Federal Regulations part 40, substitute the
words "North Dakota department of health" except when
used in 10 Code of Federal Regulations 40.11.

4. 10 Code of Federal Regulations 40 Employee Protection
also applies to violations of North Dakota Century Code
chapters 23-20 and 23-20.1.

5. "Act" includes North Dakota Century Code chapters 23-20
and 23-20.1.

6. North Dakota state form number 8414, "notice to
employees", must be posted instead of NRC form 3 that is
specified in 10 Code of Federal Regulations 40.
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7. North Dakota state form Number 16092 "Registration
Certificate: Use of Depleted Uranium Under Ge:q.eral
License" must be used instead of nuclear regulatory
commission form 244 that is specified in 10. Code of
Federal Regulations 40.

8. North Dakota state form number 8418, "application for
radioactive material license", must be used instead of
NRC form 313 as specified in 10 Code of Federal
Regulations 40.

9. North Dakota state form number 18941 "Certificate:
Disposition of Radioactive Material" must be used instead
of NRC form 314 as specified in 10 Code of Federal
Regulations 40.

10. For references to 10 Code of Federal Regulations parts
170 and 171, see chapter 33-10-11 for applicable fee
schedules.

History:
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

16-2



CHAPTER 33-10-17 ALL NEW



CHAPTER 33-10-17
DOMESTIC LICENSING OF SPECIAL NUCLEAR MATERIAL

Section
33-10-17-01 Adoption by Reference of Several Sections in 10

Code of Federal Regulations Part 70

33-10-17-01. Adoption by reference of several sections in 10
Code of Federal Regulations part 70. 10 Code of Federal
Regulations 70.1,70.2,70.3,70.4,70.7,70.9, 70.10,70.11,
70.12, 70.17, 70.18, 70.19, 70.20,70.21, 70.22, 70.23, 70.25,
70.31, 70.32, 70.33, 70.34, 70.35, 70.36, 70.38, 70.39, 70.41,
70.42, 70.50, 70.51, 70.56 and 70.81 are adopted by reference as
they exist on January 1, 2010, with the following exceptions:

1. The following are not adopted by reference: 10 Code of
Federal Regulations 70.1 (c) ,(d) and (e), 70. 20a, 70. 20b,
70 . 21 (a) (1), (c), ( f), (g) and (h), 70.22 (b), (c), ( f) ,
(g), (h), (i), ( j ), (k), (l), (m) and (n), 7 0 . 23 (a) (6) ,
(a) (7), (a) (8), (a) (9), (a) (1 0), (a) (11), (a) (12) and
(b) , 7 0 . 23 a , 70 . 25 (a) (1) , 70 . 31 (c) , (d) and (e) ,
70.32(a)(1), (a)(4), (a)(5), (a)(6), (a)(7), (b)(l),
(b)(3), (b)(4), (c), (d), (e), (f), (g), (h), (i), (j)
and (k), 70.42(b) (6) and 70.51(c).

2. Requirements in 10 Code of Federal Regulations 70 that
apply to "byproduct material," also apply to naturally
occurring or accelerator-produced radioactive material.

3. Where the words "NRC", "commission", "nuclear regulatory
commission", "United States nuclear regulatory
commission", "NRC regional administrator", "NRC regional
office", "administrator of the appropriate nuclear
regulatory commission's regional office", "administrator
of the appropriate regional office" or "Nuclear
regulatory commission's office of nuclear material safety
and safeguards, division of industrial and medical
nuclear safety" appear in 10 Code of Federal Regulations
part 70, substitute the words "North Dakota department of
health" .

4. 10 Code of Federal Regulations 70.7 Employee Protection
also applies to violations of North Dakota Century Code
chapters 23-20 and 23-20.1.

5. "Act" includes North Dakota Century Code chapters 23-20
and 23-20.1.
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6. North Dakota state form number 8418, "application for
radioactive material license", must be used instead of
nuclear regulatory commission form 313 as specified in 10
Code of Federal Regulations 70.

7. North Dakota state form number 8414, "notice to
employees", must be posted instead of United States
nuclear regulatory commission form 3 that is specified in
10 Code of Federal Regulations 70.

8. For references to 10 Code of Federal Regulations part
170, section 33-10-11 for applicable fee schedules.

History:
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04
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CHAPTER 33-10-18
GENERAL DOMESTIC LICENSES FOR BYPRODUCT MATERIAL

Section
33-10-18-01 Adoption by Reference of Several Sections in 10

Code of Federal Regulations Part 31

33-10-18-01. Adoption by reference of several sections in 10
Code of Federal Regulations part 31. 10 Code of Federal
Regulations 31.1, 31.2, 31.3, 31.5, 31.6, 31.7, 31.8, 31.9, 31.10,
31.11, 31.12 are adopted by reference as they exist on January 1,
2010, with the following exceptions:

1. Not adopted by reference are 10 Code of Federal
Regulations 31.3 (b)· and (c) and 31.6 (a).

2. Requirements in 10 Code of Federal Regulations 31 that
apply to "byproduct material" also apply to naturally
occurring or accelerator-produced radioactive material.

3. Where the words "NRC", "commission", "nuclear regulatory
commission" , "Uni ted States nuclear regulatory
commission" or "director of nuclear material safety and
safeguards" appear in 10 Code of Federal Regulations part
31, subs ti tute the words "North Dakota department of
health" except when used in 10 Code of Federal
Regulations 31.8 (c) (2) and 31.11 (d) (2).

4. North Dakota state form number 8423, "Certificate - In
Vitro Testing with Radioactive Material Under General
License", must be used instead of nuclear regulatory
commission form 483 as specified in 10 Code of Federal
Regulations 31.

5. References in 10 Code of Federal Regulations 31 to
specific licenses issued by an agreement state also
include specific licenses issued by the United States
nuclear regulatory commission.

History:
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04
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CHAPTER 33-10-19 ALL NEW



Section
33-10-19-01

CHAPTER 33-10-19
RECIPROCAL RECOGNITION OF LICENSES

Adoption by Reference of Several Sections in 10 CFR
Part 150

33-10-19-01. Adoption by reference of several sections in 10
Code of Federal Regulations part 150. 10 Code of Federal
Regulations 150.1, 150.2, 150.3, 150.11, 150.20, 150.31, 150.32 are
adopted by reference as they exist on January 1, 2010, with the
following exceptions:

1. Not adopted by reference is 10 Code of Federal
Regulations 150.3 (Foreign Obligations) .

2. Requirements in 10 Code of Federal Regulations 150 that
apply to ubyproduct material" also apply to naturally
occurring or accelerator-produced radioactive material.

3. Where the words UNRC" , ucommission", unuclear regulatory
commission", Uregional administrator", uUnited States
nuclear regulatory commission", uregion" or Uregional
administrator of the United States nuclear regulatory
commission regional office" appear in 10 Code of Federal
Regulations part 150, substitute the words uNorth Dakota
department of health" except when used in 150.5.

4. UAct" includes North Dakota Century Code chapters 23-20
and 23-20.1.

5. North Dakota state form number 58230 uRadioactive
Material Reciprocity Request" must be used instead of
nuclear regulatory commission form 241 as specified in 10
Code of Federal Regulations 150.

6. Where the words Unon-agreement states", Uareas of
exclusive rederal jurisdiction within agreement states"
or Uoffshore waters" are used in 10 Code of Federal
Regulations 150.20 (a)(l)(i), (ii), (iii), (b), (b)(3)
and (b) (4) substitute the words Ustate of North Dakota".

7. Where the words Uagreement state(s) license" are used in
10 Code of Federal Regulations 150.20 also add the words
unuclear regulatory commission license". Where the words
ulicense issued by an agreement state" are used in 10
Code of Federal Regulations 150.20 also add the words
ulicense issued by the nuclear regulatory commission".
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Where the words "license from an agreement state" are
used in 10 Code of Federal Regulations 150.20 also add
the words \\ license from the nuclear regulatory
commission".

8. The words "for the first time in a calendar year" are
stricken from 10 Code of Federal Regulations 150.20
(b) (1) .

9. For references to 10 Code of Federal Regulations part
170, section 33-10-11 for applicable fee schedules.

History:
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04
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CHAPTER 33-10-20
SPECIFIC DOMESTIC LICENSES TO MANUFACTURE OR TRANSFER CERTAIN

ITEMS CONTAINING BYPRODUCT MATERIAL

Section
33-10-20-01 Adoption by Reference of Several Sections in 10

Code of Federal Regulations Part 32

33-10-20-01. Adoption by reference of several sections in 10
Code of Federal Regulations part 32. 10 Code of Federal
Regulations 32.1, 32.2, 32.3, 32.13, 32.17, 32.24, 32.51, 32.51a,
32.52, 32.53, 32.54, 32.55, 32.56, 32.57, 32.58, 32.59, 32.61,
32.62, 32.71, 32.72, 32.74, 32.101, 32.102, 32.103 and 32.110 are
adopted by reference as they exist on January 1, 2010, with the
following exceptions:

1. Not adopted by reference is 10 Code of Federal
Regulations 32.1(c) (1).

2. Requirements in 10 Code of Federal Regulations 32 that
apply to "byproduct material H also apply to naturally
occurring or accelerator-produced radioactive material.

3. Where the words "NRC H
, "commissionH, "NRC regional

office H or "director of nuclear, material safety and
safeguards" appear in 10 Code of Federal Regulations part
32, substitute the words "North Dakota department of
healthH except when used in 32.51(a) (3) (iii), 32.54(a),
32 . 58, 32 . 71 (d), 3 2 . 72 (b) (5), and 32 . 74 (a) (3) .

4. North Dakota state form number 8418, "application for
radioactive material license", must be used instead of
nuclear regulatory commission form 313 as specified in 10
Code of Federal Regulations 32.

5. For references to 10 Code of Federal Regulations part
170, section 33-10-11 for applicable fee schedules.

History:
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04
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CHAPTER 33-10-21 ALL NEW



CHAPTER 33-10-21
SPECIFIC DOMESTIC LICENSES OF BROAD SCOPE FOR BYPRODUCT MATERIAL

Section
33-10-21-01 Adoption by Reference of Several Sections in 10 CFR

Part 33

33-10-21-01. Adoption by reference of several sections in 10
CFR part 33. 10·CFR 33. 1, 33. 11, 33. 12 , 33. 13 , 33. 14 , 33. 15 ,
33.16, 33.17 and 33.100 are adopted by reference as they exist on
January 1, 2010, with the following exceptions:

1. Requirements in 10 CFR 33 that apply to "byproduct
material" also apply to naturally occurring or
accelerator-produced radioactive material.

2. Where the word "commission", appears in 10 CFR part 33,
substi tute the words "North Dakota department of heal th" .

3. "Act" includes North Dakota Century Code chapters 23-20
and 23-20.1.

4. North Dakota state form number 8418, "application for
radioactive material license", must be used instead of
nuclear regulatory commission form 313 as specified in 10
CFR 33.

5. For references to 10 Code of Federal Regulations part
170, section 33-10-11 for applicable fee schedules.

History:
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.01-04
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