




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































(2) If the concentration exceeds one tenth times the
value in table I, but does not exceed the value 1in
table I, the waste is class C.

(3) If the concentration exceeds the value in table I,
the waste is not generally acceptable for Tland
disposal.

(4) For wastes containing mixtures of radionuclides
listed in table I, the total concentration shall be
determined by the sum of fractions rule described in
subdivision g.

TABLE I
Concentration Concentration

Radionuclide curie/cubic metera nanocurie/gram?
C-14 8
C-14 in activated

metal 80
Ni-59 in activated

metal 220
Nb-94 in activated

metal 0.2
Tc-99 3
[-129 0.08

Alpha-emitting transuranic
radionuclides with half-
life greater than five

years 100
Pu-241 3,500
Cm-242 20,000
Ra-226 100

a To convert the curie per cubic meter values to gigabecquerel per cubic
meter, multiplythe curie per cubic meter value by thirty-seven.

b To convert the nanocurie per gram values to becquerel per gram,
multiply thenanocurie per gram value by thirty-seven.

d. Classification determined by short-lived radionuclides.
If the waste does not contain any of the radionuclides
listed in table I, classification shall be determined
based on the concentrations shown in table II. However,
as specified in subdivision f, if radioactive waste does
not contain any nuclides listed in either table I or II,
it is class A.

(1) If the concentration does not exceed the value in
column 1, the waste is class A.
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(2) If the concentration exceeds the value in column 1
but does not exceed the value in column 2, the waste
is class B.

(3) If the concentration exceeds the value in column 2
but does not exceed the value in column 3, the waste
is class C.

(4) If the concentration exceeds the value in column 3,
the waste is not generally acceptable for
near-surface disposal.

(5) For wastes containing mixtures of the radionuclides
listed in table II, the total concentration shall be
determined by the sum of fractions rule described in
subdivision g.

TABLE II
Radionuclide Concentration, curie per cubic meter*
Column 1 Column 2 Column 3

Total of all radionuclides

with less than 5-year

half-1ife 700 * *
H-3 40 b W
Co-60 700 * .
Ni-63 3.5 70 700
Ni-63 in activated

metal 35 700 7000
Sr-90 0.04 150 7000
Cs-137 1 44 4600

*To convert the curie per cubic meter value to
gigabecquerel per cubic meter, multiply the curie per
cubic meter value by thirty-seven. There are no
1imits established for these radionuclides in class B
or class C wastes. Practical considerations such as
the effects of external radiation and internal heat
generation on transportation, handling, and disposal
will Timit the concentrations for these wastes.
These wastes shall be class B unless the
concentrations of other radionuclides in table II
determine the waste to be class C independent of
these radionuclides.

Classification determined by both Tlong-lived and
short-lived radionuclides. If the radioactive waste
contains a mixture of radionuclides, some of which are
listed in table I and some of which are Tlisted in
table II, classification shall be determined as follows:
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(1) If the concentration of a radionuclide listed in
table I is less than one-tenth times the value listed
in table I, the class shall be that determined by the
concentration of radionuclides listed in table II.

(2) If the concentration of a radionuclide listed in
table I exceeds one-tenth times the value listed in
table I, but does not exceed the value in table I,
the waste shall be <class C, provided the
concentration of radionuclides 1listed in table II
doe? not exceed the value shown in column 3 of
table II.

Classification of wastes with radionuclides other than
those listed in tables I and II. If the waste does not
contain any radionuclides listed in either table I or II,
it is class A.

The sum of the fractions rule for mixtures of
radionuclides. For determining classification for waste
that contains a mixture of radionuclides, it is necessary
to determine the sum of fractions by dividing each
radionuclide's concentration by the appropriate limit and
adding the resulting values. The appropriate limits must
all be taken from the same column of the same table. The
sum of the fractions for the column must be less than one
if the waste class is to be determined by that column.
Example: A waste contains strontium-90 in a concentration
of one and eighty-five-hundredths terabecquerels per cubic
meter (50 Ci/m3) and cesium-137 in a concentration of
eight hundred fourteen gigabecquerels per cubic meter (22
Ci/m3). Since the concentrations both exceed the values
in column 1, table II, they must be compared to column 2
values. For strontium-90 fraction, fifty divided by one
hundred fifty 1is one-third, for cesium-137 fraction,
twenty-two divided by forty-four is one-half; the sum of
the fractions is eighty-three-hundredths. Since the sum
is less than one, the waste is class B.

Determination of concentrations in wastes. The
concentration of a radionuclide may be determined by
indirect methods such as use of scaling factors which
relate the inferred concentration of one radionuclide to
another that 1is measured, or radionuclide material
accountability, if there is reasonable assurance that the
indirect methods <can be <correlated with actual
measurements. The concentration of a radionuclide may be
averaged over the volume of the waste, or weight of the
waste if the units are expressed as becquerel (nanocurie)
per gram.

Radioactive waste characteristics.
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a.

The following are minimum requirements for all classes of
waste and are intended to facilitate handling and provide
protection of health and safety of personnel at the
disposal site.

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

Wastes shall be packaged in conformance with the
conditions of the license issued to the site operator
to which the waste will be shipped. Where the
conditions of the site license are more restrictive
than the provisions of chapter 33-10-04.1, the site
license conditions shall govern.

Wastes shall not be packaged for disposal in
cardboard or fiberboard boxes.

Liquid waste shall be packaged in sufficient
absorbent material to absorb twice the volume of the
liquid.

Solid waste containing liquid shall contain as little
freestanding and noncorrosive liquid as is reasonably
achievable, but in no case shall the liquid exceed
one percent of the volume.

Waste shall not be readily capable of detonation or
of explosive decomposition or reaction at normal
pressures and temperatures, or of explosive reaction
with water.

Waste shall not contain, or be capable of generating,
quantities of toxic gases, vapors, or fumes harmful
to persons transporting, handling, or disposing of
the waste. This does not apply to radioactive
gaseous waste packaged in accordance with
paragraph 8.

Waste must not be pyrophoric material. Pyrophoric
materials contained in wastes shall be treated,
prepared, and packaged to be nonflammable. (See
section 33-10-01-04 for the definition of
pyrophoric.)

Wastes in a gaseous form shall be packaged at an
absolute pressure that does not exceed one and
one-half atmospheres at twenty degrees Celsius.
Total activity shall not exceed three and
seven-tenths terabecquerels (100 Ci) per container.

Wastes containing hazardous, biological, pathogenic,
or infectious material shall be treated to reduce to
the maximum extent practicable the potential hazard
from the nonradiological materials.
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b. The following requirements are intended to provide
stability of the waste. Stability is intended to ensure
that the waste does not degrade and affect overall
stability of the site through slumping, collapse, or other
failure of the disposal unit and thereby lead to water
infiltration. Stability is also a factor in Tlimiting
exposure to an inadvertent intruder, since it provides a
recognizable and nondispersible waste.

(1) Waste shall have structural stability. A
structurally stable waste form will generally
maintain its physical dimensions and its form, under
the expected disposal conditions such as weight of
overburden and compaction equipment, the presence of
moisture, and microbial activity, and internal
factors such as radiation effects and chemical
changes. Structural stability can be provided by the
waste form itself, processing the waste to a stable
form, or placing the waste in a disposal container or
structure that provides stability after disposal.

(2) Notwithstanding the provisions in paragraphs 3 and 4
of subdivision a of subsection 2, liquid wastes, or
wastes containing liquid, shall be converted into a
form that contains as Tlittle freestanding and
noncorrosive liquid as is reasonably achievable, but
in no case shall the liquid exceed one percent of the
volume of the waste when the waste is in a disposal
container designed to ensure stability, or 0.5
percent of the volume of the waste for waste
processed to a stable form.

(3) Void spaces within the waste and between the waste
and its package shall be reduced to the extent
practicable.

Labeling.
Each package of waste shall be clearly labeled to identify

whether it 1is class A, class B, or <class C waste, in
accordance with subsection 1.
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APPENDIX F
Standards for Unrestricted Areas

(a) Surface contamination limits
(1) Alpha emitters

(1) Removable: 0.5 = 15 pCi = 33 d average over
C cm 100 cg% any oge surface
1.665 gg = 45 pCi = 100 d maximum
c ¢ 100 c%
(11) Total 166. = 45 i = {889 %gn average over
(fixed): C C any one surface

5000 maximum or
C

(NS
O
ot
:

2.5 Sy = rgo.z,‘; mrem) maximum at 1 cm from surface
r r

(2) Beta-Gamma emitters

(1) Removable: 7
(all beta- %UU'%%’
gamma emitters

except
hydrogen-3)

Removable: 37
(hydrogen-3) Tﬁ'ﬂkzéﬁr

(i1) Total 2.5 ySv = (0.25 mrem) maximum at 1 cm from surface
(fixed): r r

(b)  Concentration in air water: appendix B, table II of chapter 33-10-04.1.1.

(c) Con rations in soil her rials ex W

TET

average over
any one surface

maximum

average over
any one surface

maximum

(1)  Radioactive material except source material and radium: Schedule A, column II of
chapter 33-10-03.

(2) Source material and radium in soil: Concentration of radionuclides above background
concegtrations for total radium, averaged over areas of 100 square meters, shall not
exceed:

(i) 5§ ?icocur'les per gram of dry soil, averaged over the first 15 centimeters
below the surface: and

(ii) 5 picocuries per gram of dry soil. averaged over layers of 15 centimeters
- thickness more than 15 centimeters below the surface.

(3) Source material and radium in other materials: Concentration of radionuclides above
background concentrations for total radium shall not exceed 5 picocuries per gram.

(d) ers from the surface

|~
e o
@
B
<
0,
(o}
)
-
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CHAPTER 33-10-06

33-10-06-02. Definitions. As used in this chapter, the following
definitions apply:

1.

10.

11,

"Accessible surface" means the external surface of the
enclosure or housing provided by the manufacturer.

"Added filtration" means any filtration which is in addition
to the inherent filtration.

"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.)

"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.

"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.

"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 (See also "phototimer").

"Barrier" (see "protective barrier").

"Beam axis" means a line from the source through the centers
of the X-ray fields.

"Beam-1imiting device" means a device which provides a means
to restrict the dimensions of the X-ray field.

"Beam monitoring system" means a system designed to detect and
measure the radiation present in the useful beam.

"Cephalometric device" means a device intended for the

radiographic visualization and measurement of the dimensions
of the human head.
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iZ,

13.

14.

19:

16.

17,

18.

19.

20.

21,

22.
23.

"Certified components" means components of X-ray systems which
are subject to regulations 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.

"Changeable filters" means any filter, exclusive of inherent
filtration, which can be removed from the useful beam through
any electronic, mechanical, or physical process.

"Coefficient of variation" or "C" means the ratio of the
standard deviation to the mean value of a population of
observations. It is estimated using the following equation:

8 1 | (X -3?)‘
R R l=]
where:
s = Estimated standard deviation of the population.
X = Mean value of observations in sample.
X; = ith observation in sample.
n = 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.

"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.

"Cooling curve" means the graphical relationship between heat
units stored and cooling time.

"CT" (see "computed tomography").

"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.

"Detector" (see "radiation detector').

"Diagnostic source assembly" means the tube housing assembly
with a beam-1imiting device attached.
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24.

25,

26.

27
28.

29.

30.

3l.

32.

33.

34.

35.

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

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

"Entrance exposure rate" means the exposure per unit time at
the point where the center of the useful beam enters the
patient.

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

"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.

"Filter" means material placed in the useful beam to absorb
preferentially selected radiations.

"Fluoroscopic 1imaging assembly" means a subsystem in which
X-ray photons produce a fluoroscopic image. It includes the
image receptor or receptors such as the image intensifier and
spot-film device, electrical interlocks, if any, and
structural material providing linkage between the image
receptor and diagnostic source assembly.

"Focal spot" means the area projected on the anode of the
X-ray tube by the electrons accelerated from the cathode and
from which the useful beam originates.

"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.

"Gonad shield" means a protective barrier for the testes or
ovaries.

"Half-value Tlayer" means the thickness of specified material
which attenuates the beam of radiation to an extent such that
the radiation exposure rate is reduced to one-half of its
original value. In this definition the contribution of all
scattered radiation, other than any which might be present
initially in the beam concerned, is deemed to be excluded.

"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 Ticensed practitioner of the healing
arts legally authorized to prescribe such X-ray tests for the
purpose of diagnosis or treatment.
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36.

37.
38.

39.

40.

41.

42.

43.
44.
45.
46.

47.

48.

"Heat unit" means a unit of energy equal to the product of the
peak kilovoltage, milliamperes, and seconds, i.e., kVp x mA x
seconds.

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

"Image intensifier" means a device, installed in its housing,
which instantaneously converts an X-ray pattern into a
corresponding 1ight image of higher energy density.

"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 in a
horizontal plane during a mammographic examination.

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

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

"Kilovolts peak" (see "peak tube potential").
"kV" means kilovolts.
"kVvp" (see "peak tube potential").

"kiWs" means kilowatt second. It is equivalent to 103 kV-mA-s,
18,

(A)kWs = (X)kV x (Y)mA x (2)s x kWg = XYZ kWs

10°kV x mS x s 10!

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

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

a. The useful beam.

b. Radiation produced when the exposure switch or timer is
not activated.
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49.

50.

51.

52.

83.
54.
55,

"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:

a. 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.

b. 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.

c. For all other diagnostic 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 light
beam from the beam-1imiting device and one 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
illumination is one-fourth of the maximum in the intersection.

"Linear attenuation coefficient" or "u" means the quotient of
dN/N divided by d1 when dN/N is the fraction of uncharged
ionizing radiation that experience interactions in traversing
a distance dl in a specified material.

"Line-voltage regulation" means the difference between the
no-load and the }eadiire load line potentials expressed as a
percent of the }ead}ire load line potential. It is calculated
using the following equation:

Pereent-}ine-veltage-regulation---100-{Vs-- -¥-}7/V1
Percent line-voltage regulation = 100 (V,-Vy)/ Vi

where:

V, = No-load Tine potential and
Vi, = Load line potential

"mA" means milliampere.

"mAs" means milliampere second.

"Maximum Tline current" means the root-mean-square current in
the supply line of an X-ray machine operating at its maximum
rating.
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56.
57.

58.

59.

60.

61.
62.
63.

64.

65.

66.

67.

68.

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

"Patient" means an individual subjected to healing arts
examination, diagnosis, or treatment.

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

"Phantom" means a volume of material behaving in a manner
similar to tissue with respect to the attenuation and
scattering of radiation.

"Phototimer" means a method for controlling radiation
exposures to image receptors by the amount of radiation which
reaches a radiation monitoring device. The radiation
monitoring device is part of an electronic circuit which
controls the duration of time the tube is activated (See
"automatic exposure control").

"PID" (see "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 may or may not
incorporate or serve as a beam-limiting device.

"Primary dose monitoring system" means a system which will
monitor the useful beam during irradiation and which will
terminate irradiation when a preselected number of dose
monitor units have been acquired.

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

"Protective apron" means an apron made of radiation abserbing
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 protective barrier" means the material, excluding
filters, placed in the useful beam, for protection
purposes, to reduce the radiation exposure.

b. "Secondary protective barrier" means a barrier sufficient
to attenuate the stray radiation to the required degree.

"Protective glove" means a glove made of radiation absorbing
materials used to reduce radiation exposure.
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69.

70.

71

12.

73,

74.

"Qualified expert" means an individual whe-has-demenstrated-te
the--satisfaction--of--the--department--that--sueh--individual
pessesses--the--krewledge--and--training--to--measure-ionRizing
radiatien;--te--evaluate--safety--technigues;--and--te--advise
regarding--radiatien-pretectien-needs having the knowledge and
training to measure jonizing 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.

"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.

"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
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 1imaging system" means any system whereby a
permanent or semipermanent image is recorded on an image
receptor by the action of ionizing radiation.

"Radiological physicist" means an individual who:

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

b. Has a bachelor's degree in one of the physical sciences or
engineering and three year's full-time experience working
in therapeutic 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

c. Has a master's or a doctor's degree in physics,
biophysics, radiological physics, health physics, or
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15,

76.

77.

78.

79.

80.
8l.

82.
83.
84.

85.

86.

87.

engineering; has had one year's full-time training in
therapeutic 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.

"Rating" means the operating limits as specified by the
component manufacturer.

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

"Response time" means the time required for an instrument
system to reach ninety percent of its final reading when the
radiation-sensitive volume of the instrument system is exposed
to a step change in radiation flux from zero sufficient to
provide a steady-state midscale reading. '

"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
system.

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

"Shutter" means a device attached to the tube housing assembly
which can totally intercept the useful beam and which has a
lead equivalency not less than that of the tube housing
assembly.

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

"Source" means the focal spot of the X-ray tube.

"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.

"Spot film" means a radiograph which 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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88.

89.
90.

9l

g2.

93.

94.

intended to hold a cassette over the input end of an image
intensifier for the purpose of making a radiograph.

"SSD" means the distance between the source and the skin of
the patient.

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

"Stray radiation" means the sum of TJleakage and scattered
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 milliampere, 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 milliampere second.

d. For CT X-ray systems not designed for pulsed operation,
peak tube potential in kilovolts, 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 kilovolt
and either 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 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
or indirectly through one or more intermediate steps and that
all comparisons have been documented.
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8%,
96.

97

98.

99.

100.

101.

102.

103.

104.

"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 Timits 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-1imiting 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.

"X-ray control" means a device which controls input power to
the X-ray high-voltage generator or the X-ray tube. It
includes equipment such as timers, phototimers, automatic
brightness stabilizers, and similar devices, which control the
technique factors of an X-ray exposure.

"X-ray equipment" means an X-ray system, subsystem, or
component thereof. 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.

c. "Stationary X-ray equipment" means X-ray equipment which
is installed in a fixed location.

"X-ray field" means that area of the intersection of the
useful beam and any one 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.
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105.

106.

167-108.

History:

"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.

"X-ray subsystem" means any combination of two or more
components of an X-ray system.

"X-ray system" means an assemblage of components for the
controlled production of X-rays. It includes minimally an
X-ray high-voltage generator, amd 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.

"X-ray tube" means any electron tube which is designed to be
used primarily for the production of X-rays.

Amended effective October 1, 1982; June 1, 1986; June 1, 1992;

July 1, 1995.

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

33-10-06-03. General requirements.

) A

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's agent shall assure that the following
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, if so directed by the
department.

(2) Individuals who will be 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 a minimum, such
instruction should consist of subjects outlined in
appendix F of this chapter. Records must be
maintained by the registrant to demonstrate
compliance with this paragraph.
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(3)

(4)

(5)

A chart shall be provided in the vicinity of the
diagnostic X-ray system's control panel, which
specifies for all examinations performed with that
system the following information:

(a) Patient's anatomical size versus technique
factors to be utilized.

(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.

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

Written safety procedures and rules shall be provided
to each individual operating X-ray equipment,
including 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 this--artiele these

procedures.

Except for patients who cannot be moved out of the
room, only the staff and ancillary personnel required
for the medical procedure or training shall be in the
room during the radiographic exposure. QOther than
the patient being examined:

(a) A1l individuals shall be positioned such that no

' part of the body will be struck by the useful
beam unless protected by five-tenths millimeter
Tead equivalent.

(b) Staff and ancillary personnel 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
Tead equivalent.

(c) Patients who cannot be removed from the room
shall be protected from the direct scatter
radiation by whole body protective barriers of
twenty-five one-hundredths millimeter lead
equivalent or shall be so positioned that the
nearest portion of the body 1is at Tleast two
meters from both the tube head and the nearest
edge of the image receptor.
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(6)

(7)

Gonad shielding of not 1less than twenty-five
one-hundredths millimeter lead equivalent must be
used for 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.

Individuals may not be exposed to the useful beam
except for healing arts purposes and when such
exposure has been authorized by a Tlicensed
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 an individual for the purpose of
healing arts screening except as authorized by
paragraph 11.

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.

(¢) The human holder shall be 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 lTead equivalent material.

(f) A record shall be made of the examination and
shall include the name of the human holder, date
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of the examination, number of exposures, and
technique factors utilized for the exposure.

(9) 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
Timited to:

(a) The speed of film or screen and film
combinations shall be the fastest speed
consistent with the diagnostic objective of the
examinations.

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

(c) Proper film processing procedures:

[1] Time temperature film processing must be as
recommended by the film manufacturer or as
noted in appendix D for manual processing.

[2] Automatic processors  temperature and
"replenishment rates" must be maintained as
specified by the processor manufacturer or
as noted in subsection 3 of appendix D.

[3] The darkroom integrity must be maintained
as noted in subsection 4 of 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.

(10) A1l individuals who are associated with the operation
of an X-ray system are subject to the requirements of
section 33-10-04.1-06. In addition:

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

(11)

[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. 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 of this chapter. If any information
submitted to the department becomes invalid or
outdated, the department shall be immediately
notified.

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)
(2)

(3)

(4)
(5)

(6)

Maximum rating of technique factors.

Model and serial numbers of all certifiable
components.

Aluminum equivalent filtration of the useful beam,
including any routine variation.

Tube rating charts and cooling curves.

Records of surveys, calibrations, maintenance, and
modifications performed on the X-ray system after the
effective date of section 33-10-06-03 with the names
of persons who performed such services.

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:
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(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, er of each protective barrier.

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

c. X-ray log. Each facility shall maintain an X-ray log
containing the patient's name, the type of examinations,
and the dates those examinations were performed. When the
patient or film must be provided with human auxiliary
support, the name of the human holder shall be recorded.

2. Plan review.

a. Prior to construction, the floor plans and equipment
arrangement er of all new installations, er modifications
of existing installations, utilizing X-rays for diagnostic
or therapeutic purposes shall be submitted to the
department for review and approval. The required
information is denoted in appendices A, B, and C of this
chapter.

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 Timits prescribed in sections 33-10-04.1-06 and
33-10-04.1-07.

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992;
March 1, 1994; July 1, 1995,

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 addition to other requirements of this chapter, all
diagnostic 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."
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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.

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 measurements averaged over
an area of one hundred square centimeters with no linear
dimension greater than twenty centimeters.

Radiation from components other than the 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 centimeters with no Tlinear dimension
greater than twenty centimeters.

Beam quality.
a. Half-value layer.

(1) The half-value Tlayer (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 not listed in table I, linear
interpolation or extrapolation may be made.
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TABLE I

Measured Half-value
Potential Layer
Design Operating Range (Kilovolts (Mi1limeters
(Kilovolts Peak) peak) of aluminum)
BeTow 50 =-===cccmcmcaaaa-- 30 0.3
40 0.4
49 0.5
50 t0 70 -=---emcmmecmmean 50 1.2
60 1.3
70 1.5
Above 70 ==-----cecmmaaanaa 71 2.1
80 2.3
90 2.5
100 2.7
110 3.0
120 3.2
130 3.5
140 3.8
150 4.1
(2) The above half-value Tlayer (HVL) criteria will be
considered to have been met if it can be demonstrated
that the aluminum equivalent of the total filtration
in the primary beam is not less than that shown in
table II.
TABLE II
Filtration Required vs. Operating Voltage
Total Filtration
(inherent plus added)
Operating Voltage (kVp) (millimeters aluminum
equivalent)
Below 50 0.5 millimeters
50 - 70 1.5 millimeters
Above 70 2.5 millimeters
(3) In addition to the requirements of paragraph 1, all

intraoral dental radiographic systems manufactured on
and after December 1, 1980, shall have a minimum
half-value layer not Tless than one and one-half
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millimeters aluminum equivalent filtration
permanently installed in the useful beam.

(4) For capacitor energy storage equipment, compliance
with the requirements of this subsection shall be
determined with the maximum quantity of charge per
exposure.

(5) The required minimal aluminum equivalent filtration
shall include the filtration contributed by all
materials which are always present between the source
and the patient.

(6) 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.

HVL2> (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 1link the kilovolts peak
selector with the filters and shall prevent an exposure
unless the minimum amount of filtration required by
paragraphs 1 or 2 of subdivision a is in the useful beam
for the given kilovolts peak which has been selected.

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.

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.

Technique indicators.

a. The technique factors to be used during an exposure shall
be indicated before the exposure begins, except when
automatic 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.
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Indication of technique factors shall be visible from the
operators position except in the case of spot films made
by the fluoroscopist.

9. Structural shielding requirements (see appendix C).

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992;
March 1, 1994; July 1, 1995,

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 except for computed
tomography X-ray systems. All fluoroscopic X-ray systems shall meet the
following requirements:

1. Limitation of useful beam.
a. Primary barrier.

(1) The fluoroscopic imaging assembly shall be provided
with 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) The X-ray field produced by non-image-intensified
fluoroscopic equipment shall not extend beyond the
entire visible area of the image receptor. This
requirement applies to field size for both
fluoroscopic procedures and spot filming procedures.
In addition:

(a) Means shall be provided for stepless adjustment
of the field size.

(b) The minimum field size at the greatest
source-image receptor distance shall be equal to
or less than five centimeters by five
centimeters.

(c) For equipment manufactured after February 25,
1978, when the angle between the image receptor
and the beam axis of the X-ray beam 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.
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(d) Compliance with this paragraph shall be
determined with the beam axis indicated to be
perpendicular to the plane of the image
receptor.

For image-intensified fluoroscopic equipment, 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. In addition:

(a) Means shall be provided to permit further
limitation of the field. Beam-Timiting 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) A1l equipment with a fixed source-image receptor
distance and a visible area of three hundred
square centimeters or less shall be provided
with either stepless adjustment of the X-ray
field or with 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 rectangular X-ray
fields used with circular image reception, 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.
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(3)

Spot-film devices which are certified components
shall meet the following additional requirements:

(a)

Means shall be provided between the source and
the patient for 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-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.

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.

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.

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.

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)

(b)

(c)

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

Must incorporate a signal visible at the
fluoroscopist's position which will indicate
whenever the automatic field size adjustment is
overridden.

Must be clearly and durably Tabeled as follows:
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FOR X-RAY FIELD
LIMITATION SYSTEM FAILURE

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 permit completion of any single
exposure of the series in process.

Radiation exposure rate limits.
a. Entrance exposure rate allowable Timits.

(1) The exposure measured at the point where the center
of the useful beam enters the patient shall not
exceed ten roentgens [2.58 millicoulomb per kilogram]
per minute, except during recording of fluoroscopic
images or when provided with optional high level
control.

(2) 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 a
radiation exposure rate in excess of five roentgens
[1.29 millicoulomb per kilogram] per minute at the
point where the center of the useful beam enters the
patient unless the high level control is activated.

(a) 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
twenty roentgen [5.16 millicoulomb per kilogram|
per minute at the point where the center of the
useful beam enters the patient.

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

¢} (c) A continuous signal audible to the fluoroscopist
shall indicate that the high level control is
being employed.

(3) In addition to the other requirements of this
section, certified -equipment which does not
incorporate an automatic exposure control shall not
be operable at any combination of tube potential and
current which will result in any radiation exposure
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rate in excess of five roentgens [1.29 millicoulomb
per kilogram] per minute at the point where the
center of beam enters the patient except during
recording of fluoroscopic images or when previded
with an optional high Tevel control is activated.

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

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

(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
centimeters above the tabletop with the end of
the beam-1imiting device or spacer positioned as
closely as possible to the point of measurement.

(d) A3} In a C-arm fiuereseepes type of fluoroscope,
both stationary and mobiles; units shall meet the
entrance exposure rate 1limits 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. I[f the tabletop is
movable, it shall be positioned as closely as
possible to the lateral X-ray source, with the
end of the beam-1imiting device or spacer no
closer than fifteen centimeters to the
centerline of the X-ray table.

(5) Periodic measurement of entrance exposure rate shall
be performed as follows:
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(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) Personnel monitoring devices may be used to
perform the measurements required by
subparagraph a provided the measurements are
made as described in subparagraph d.

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

[1] The measurement shall be made under the
conditions that satisfy the requirements of
paragraph 4.

[2] The kilovolts peak shall be the kilovolts
typical of clinical use of the X-ray
system.

[3] The X-ray systems that incorporates
automatic exposure control shall have
sufficient material placed in the useful
beam to produce a milliamperage typical of
the use of the X-ray system.

[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.

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 useful beam, combined with radiation from the image
intensifier, if provided, shall not exceed two
milliroentgens [0.516 microcoulomb kilogram] per hour at
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b.

ten centimeters from any accessible surface of the
fluoroscopic imaging assembly beyond the plane of the
image receptor for each roentgen per minute of entrance
exposure rate.

Measuring compliance of barrier transmission.

(1) The 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.

(5) The attenuation block shall be positioned in the
useful beam ten centimeters from the point of
measurement of entrance exposure rate and between
this point and the input surface of the fluoroscopic
imaging assembly.

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

Source-skin distance. The source to skin distance shall not
be less than:

a.

Thirty-eight centimeters on stationary fluoroscopes
installed after September 1, 1968.

Thirty-five and one-half centimeters on stationary
fluoroscopes which were in operation prior to September 1,
1968.

Thirty centimeters on all mobile fluoroscopes.

Twenty centimeters for image intensified fluoroscopes used
for specific surgical application. The written safety
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procedures must provide precautionary measures to be
adhered to during the use of this device.

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.

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.

Mobile fluoroscopes. In addition to the other requirements of
this section, mobile fluoroscopes shall provide intensified
imaging.

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.

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 Tleast 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, e.g., 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 5 of
subdivision a of subsection 1 of section 33-10-06-03.

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.
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10. Radiation therapy simulation system. Radiation therapy
simulation systems shall be exempt from all the requirements

of

subsections 1, 3, 4, and 7 of section 33-10-06-05 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

Such systems as do not meet the requirements of subsection
7 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.

11. Structural shielding requirements (see appendix E).

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992;
March 1, 1994; July 1, 1995.

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, veterinarian, or computed tomography X-ray systems.

1. Beam

limitations. The useful beam shall be Timited to the

area of clinical interest.

a.

General purpose stationary and mobile X-ray systems.

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

(2) Means shall be provided for visually defining 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 of this subdivision 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 of this subdivision; and
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(b) The purpose of paragraphs 1 and 2 of this
subdivision will be met by other means.

Additional requirements for stationary general purpose
X-ray systems. In addition to the requirements of
subdivision a of this subsection, all stationary X-ray
systems 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 within 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 distance's 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-1imiting device to within two
percent of the source-image receptor distance when
the beam axis is indicated to be perpendicular to the
plane of the image receptor.

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 1imit 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.

Systems designed for or provided with special attachments
for mammography. Radiographic systems designed only for
mammography anrd-gereral-purpese-radiegraphie-systems;-when
speeial-attachments-for-mammegraphy-are-in-serviee; shall
be provided with means to 1imit 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
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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 of
this subsection. When the beam-limiting device and image
receptor support device are designed to be used to
immobilize the breast during a 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 of
this subsection 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.

Speeial--purpese--X-ray--systems: X-ray systems other than
those described in subdivisions a, b, ¢, and d.

(1) Means shall be provided to 1imit 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.

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

(a) An assortment of removable, fixed-aperture,
beam-1imiting devices sufficient to meet the
requirement for each combination of image
receptor size and source-image receptor distance
for which the wunit 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
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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-image receptor distance for which
each aperture is designed and shall indicate
which aperture is in position for use.

2. Radiation exposure control devices.

a.

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

X-ray control (exposure switch).

(1) A control which shall be the equivalent of a dead-man
switch shall be incorporated into each X-ray system
such that an exposure can be terminated at any time
except for:

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

(b) During serial radiography when means shall be
provided to permit completion of any single
exposure of the series in process.

(2) Each X-ray control shall be located in such a way as
to meet the following requirements:

(a) 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).

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

[1] Used for greater than one week in one
location (one room or suite) shall meet the
requirements of subparagraph a of this
paragraph.

[2] Used for greater than one hour and less
than one week at one location, (one room or
suite) shall meet the requirement of item 1
of this subparagraph or be provided with a
six and one-half feet [1.98 meters] high
protective barrier which is placed at least
six feet [1.83 meters] from the tube

481



C.

housing assembly and at Jleast six feet
[1.83 meters] from the patient.

[3] Used to make an exposure of only one
patient at the use location shall meet the
requirement of item 1 or 2 of this
subparagraph or be provided with a method
of X-ray control which will permit the
operator to be at least twelve feet [3.66
meters] from the tube housing assembly
during an exposure.

(c) The X-ray control shall provide visual
indication observable at or from the operator's
protected position whenever X-rays are produced.
In addition, a signal audible to the operator
shall indicate that the exposure has terminated.

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

Automatic exposure controls. When an automatic exposure
control is provided:

(1)

(2)

(3)

(4)

Indication shall be made on the control panel when
this mode of operation is selected;

If the X-ray tube potential is equal to or greater
than fifty kilovolts peak, 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;

The minimum exposure time for all equipment other
than that specified in paragraph 2 shall be equal to
or less than one-sixtieth second or a time interval
required to deliver five milliampere seconds,
whichever is greater;

Either the product of the peak X-ray tube potential,
current, and exposure time shall be limited to not
more than sixty kilowatt seconds per exposure or the
product of X-ray tube current and exposure time shall
be Tlimited to not more than six hundred milliampere
seconds per exposure except when the X-ray tube
potential is less than fifty kilovolts peak in which
case the product of X-ray tube current and exposure
time shall be limited to not more than two thousand
milliampere seconds per exposure; and

A visible signal shall indicate when an exposure has

been terminated at the Timits required by paragraph 4
of this subdivision, and manual resetting shall be
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required before further automatically timed exposures
can be made.

d. Reproducibility. With a timer setting of_five-tenths
seconds or less, the average exposure period (T) shall be
greater than or equal to five times the maximum exposure
period (Tpax ) Minus the minimum exposure period (Tpip)
when four tests are performed.

?2 S(Tmax = Tmin )

Source-to-skin distance. All mobile or portable radiographic
systems shall be provided with means to 1limit the
source-to-skin distance to not less than thirty centimeters.

Radiation exposure reproducibility. The coefficient of
variation of exposure shall not exceed ten-hundredths when all
technique factors are held constant. 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 exposure (E) is greater than or equal to
five times the maximum radiatin exposure (Epax ) minus the
minimum radiatin exposure (Epin ),

Ez S(Emcx 5 Emin)

Radiation from capacitor energy storage equipment in standby
status. Radiation emitted from the X-ray tube when 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-1imiting device fully open.

Additional 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 that those certified
components.

a. Reproducibility. When the equipment is operated on an
adequate power supply as specified by the manufacturer in
accordance with the requirements of applicable federal
standards, the estimated coefficient of variation of
radiation exposures shall be no greater than
five-hundredths for any specific combination of selected
technique factors.

b. Linearity. When the egquipment allows a choice of X-ray
tube current settings and is operated on a power supply as
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specified by the manufacturer in accordance with the
requirements of applicable federal standards, for any
fixed X-ray tube potential within the range of forty
percent to one hundred percent of the maximum rating, the
average ratios of radiation exposure to the indicated
milliampere-seconds product, (milliroentgen per
milliampere second) obtained at any two consecutive tube
current settings shall not differ by more than
ten-hundredths times their sum,

| X, - X, | £0.10 (X, + X,)

where Yl and i} are the average milliroentgen per
milliampere second values obtained at each of two
consecutive tube current settings.

Accuracy. Deviation of technique factors from indicated
values shall not exceed the 1limits specified for that
system by its manufacturer.

Beam limitation for stationary and mobile general purpose
X-ray systems.

(1) There shall be provided a means of ‘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 1light 1localizer is used to define the X-ray
field, it shall provide an average illumination of
not less than one hundred sixty Tlux 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 wedge of the 1light field at one hundred
centimeters or at the maximum source-image receptor
distance, whichever 1is less, shall have a contrast
ratio, corrected for ambient 1ighting, of not less
than four in the case of beam-limiting devices
designed for use on stationary equipment, and a
contrast ratio of not less than three in the case of
beam-1imiting devices designed for use on mobile
equipment. The contrast ratio is defined as
I,/1, where I; is the illumination three millimeters
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from the edge of the light field toward the center of
the field; and I, 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.

Beam limitation for portable X-ray systems. Beam
lTimitation for portable X-ray systems shall meet the beam
limitation requirements of subdivision a of subsection 1
and subdivision d of subsection 6 of section 33-10-06-06.

Field 1limitation and alignment on stationary general
purpose X-ray systems. For stationary, general purpose
X-ray systems which contain a tube housing assembly, an
X-ray control, and, for those systems so equipped, a
table, all certified in accordance with 21 CFR 1020.30(c).

(1) Positive beam limitation (PBL), shati-be-previded,
when provided, shall function as described in
paragraph 2 of subdivision f of subsection 6 of
section 33-10-06-06 whenever all of the following
conditions are met:

(a) The 1image 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 1is 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 1is within plus or minus three
degrees of horizontal and the source-image
receptor distance 1is 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:

485



(4)

(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 1is at a source-image
receptor distance for which positive beam
Timitation (PBL) is not designed for sizing.

If a means of overriding the positive beam limitation
(PBL) system exists, that means:

(a) Must be designed for use only in the event of
positive beam limitation system failure or if
the system is being serviced.

(b) If 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] Must require that the key or key switch be
clearly and durably labeled as follows:

FOR X-RAY FIELD LIMITATION
SYSTEM FAILURE

Compliance with paragraph 2 must be determined when
the equipment indicates that the beam axis is
perpendicular to the plane of the image receptor and
the requirements of paragraph 1 are met. Compliance
must be determined no sooner than five seconds after
insertion of the image receptor.

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
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at the source-image receptor distance of one hundred
centimeters must be equal to or Jless than five
centimeters by five centimeters.

(6) The positive beam Timitation system must be designed
such that if a change in image receptor does not
cause an automatic return to positive beam Timitation
function as described in paragraph 2, then any change
of 1image receptor size or source-image receptor
distance must cause the automatic return.

g. Timers. Except for dental panoramic systems, termination
of exposure shall cause automatic resetting of the timer
to its initial setting or to "zero".

h. Transmission 1limit 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 not exceed one-tenth
milliroentgen [25.8 microcoulomb per kilogram] 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 with no linear dimension greater than twenty
centimeters.

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992;
March 1, 1994; July 1, 1995.

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.

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

a. Eighteen centimeters if operable above fifty kilovolts
peak.
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b. Ten centimeters if not operable above fifty kilovolts
peak.

2. Field Tlimitation. Radiographic systems designed for use with
an intraoral image receptor shall be provided with means to
limit seuree-te-skin-distanee;-te-net-1ess-than the X-ray beam
such that:

a. If the minimum source-to-skin distance (SSD) is eighteen
centimeters or more, the X-ray field, at the minimum
source-to-skin distance, shall be containable in a circle
having a diameter of no more than seven centimeters.

b. If the minimum source-to-skin distance is 1less than
eighteen centimeters, the X-ray field, at the minimum
source-to-skin distance, shall be containable in a circle
having a diameter of no more than six centimeters.

c. 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.

3. Timers. 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. In addition:

a. 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. Reproducibility. With a timer setting of five-tenths
seconds or less, the average exposure period (T) must be
greater than or equal to five times the maximum exposure
period (Tpax ) Minus the minimum exposure period (Tpin)
when four timer tests are performed:

mm_fpmé'

T 5 S {T e~ Toinl

4. X-ray control (exposure switch).

a. An X-ray 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.

b. Each X-ray control shall be located in such a way as to
meet the following criteria:
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(1) 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.

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

(a) Used for greater than one week in one location
(one room or suite) shall meet the requirements
of paragraph 1 of this subdivision.

(b) Used for greater than one hour and less than one
week at one location (one room or suite) shall
meet the requirements of subparagraph a of this
paragraph or be provided with a six and
one-half-foot [1.98-meter] high protective
barrier which is placed at least six feet [1.83
meters] from the tube housing assembly and at
least six feet [1.83 meters] from the patient.

(c) Used to make exposures of a patient at the use
location shall meet the requirements of
subparagraph a or b of this paragraph or be
provided with a method of X-ray control which
will permit the operator to be at lTeast twelve
feet [3.66 meters] from the tube head assembly
during an exposure.

c. The X-ray control shall provide visual indication
observable at or from the operator's protected position
whenever X-rays are produced. In addition, a signal
audible to the operator shall indicate that the exposure
has terminated.

Exposure reproducibility. The coefficient of variation shall
not exceed ten-hundredths when all technique factors are held
constant. 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 exposure
(E) is greater than or equal to five times the maximum
radiation exposure (Epax ) minus the minimum radiation exposure

(Emin ).

Administrative controls.

a. Patient and film holding devices shall be used when the
techniques permit.
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b. The tube housing and the position indicating device shall
not be handheld during an exposure.

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 of this
section.

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

Additional requirements applicable to certified systems only.
Only diagnostic X-ray systems incorporating one or more
certified components shall be required to comply with the
following additional requirements which relate to that
certified component.

a. 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.

b. Linearity. When the equipment allows a choice of X-ray
tube current settings and is operated on a power supply as
specified by the manufacturer in accordance with the
requirements of applicable federal standards, for any
fixed X-ray tube potential within the range of forty
percent to one hundred percent of the maximum rating, the
average ratios of radiatin exposure to the indicated
milliampere-seconds product (milliroentgen per milliampere
second), obtained at any two consecutive tube current
settings shall not differ by more than ten-hundredths
times their sum,

Iix'izl < 0.10 (il % iz),

where X; and X, are the average millirem per milliampere
seconds values obtained at each of two consecutive tube
current settings.

c. Accuracy. Deviation of technique factors from indicated
values shall not exceed the 1limits specified for that
system by its manufacturer.

d. Timers. Termination of exposure shall cause automatic

resetting of the timer to its initial setting or to
"zero".
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e. Beam quality. A1l certified dental X-ray systems
manufactured on and after December 1, 1980, shall have a
minimum half-value layer not less than one and one-half
millimeters aluminum equivalent. Systems operating above
seventy kilovolts peak are subject to the filtration
requirements of subdivision a of subsection 5 of section
33-10-06-04.

8. Structural shielding requirements (see appendix C).

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992;
March 1, 1994; July 1, 1995.

General Authority: NDCC 23-20.1-04

Law Implemented: NDCC 23-20.1-03, 23-20.1-04
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APPENDIX C
STRUCTURAL SHIELDING REQUIREMENTS

General requirements.

a. Each installation must be provided with such primary or
secondary barriers as are necessary to assure compliance
with sections 33-10-04.1-06 and 33-10-04.1-07. 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
%nergies Up to 10 MeV:", modified to meet current dose

imits.

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 designed so 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.

Fluoroscopic X-ray systems. Ordinarily, only secondary
barriers are necessary except combined
fluoroscopic-radiographic installations.

Radiographic systems other than fluoroscopic, dental
intraoral, or veterinarian systems:

a. A1l 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.

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
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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 Tlarge enough and so placed that the operator can
see the patient without having to Teave 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.

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 units are installed in adjacent rooms or
areas, protective barriers shall be provided between the
rooms or areas.

Note: In many cases, structural materials of ordinary
walls suffice as a protective barrier without
addition of special shielding material.

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 on Radiation Protection and Measurements Report No.
49, "Medical X-Ray and Gamma-Ray Protection for Energies Up to
10 MeV" er-its-replacement, modified to meet current dose
limits.

Veterinary medicine radiographic installations.

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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CHAPTER 33-10-07

33-10-07-04. Additional requirements.

1.

As low as reasonably achievable program.

a.

Each licensee shall develop and implement a written
program to maintain radiation doses and releases of
radioactive material in effluents to unrestricted areas as
low as reasonably achievable in accordance with
subsection 2 of section 33-10-04.1-05.

To satisfy the requirement of subdivision a:

(1) The management, radiation safety officer, and all
authorized users shall participate in the
establishment, implementation, and operation of the
program as required by this article or the radiation
safety committee; or

(2) For Tlicensees that are not medical institutions,
management and all authorized users shall participate
in the program as required by the radiation safety
officer.

The as Tlow as reasonably achievable program must include
an annual review by the radiation safety committee for
lTicensees that are medical institutions, or management and
the radiation safety officer for licensees that are not
medical institutions, of summaries of the types and
amounts of radioactive material used, occupational dose
reports, and continuing education and training for all
personnel who work with or in the vicinity of radioactive
material. The purpose of the review is to ensure that
individuals make every reasonable effort to maintain
occupational doses, doses to the general public, and
releases of radioactive material as Tlow as reasonably
achievable, taking into account the state of technology,
and the cost of improvements in relation to benefits.

The Ticensee shall retain a current written description of
the as low as reasonably achievable program for the
duration of the 1license. The written description must
include:

(1) A commitment by management to keep occupational doses
as low as reasonably achievable;

(2) A requirement that the radiation safety officer brief

management once each year on the radiation safety
program;
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(3) Personnel exposure investigational levels as
established in accordance with the requirements of
paragraph 8 of subdivision b of subsection 3 that,
when exceeded, will initiate an investigation by the
radiation safety officer of the cause of the
exposure; and

(4) Personnel exposure investigational Tlevels as
established in accordance with the requirements of
paragraph 8 of subdivision b of subsection 3 that,
when exceeded, will initiate a prompt investigation
by the radiation safety officer of the cause of the
exposure and consideration of actions that might be
taken to reduce the probability of recurrence.

2. Radiation safety officer.

a.

A Tlicensee shall appoint a radiation safety officer
responsible for implementing the radiation safety program.
The Tlicensee, through the radiation safety officer, shall
ensure that radiation safety activities are being
performed in accordance with approved procedures and
regulatory requirements in the daily operation of the
licensee's radioactive material program.

The radiation safety officer shall:

(1) Investigate overexposures, accidents, spills, losses,
thefts, unauthorized receipts, uses, transfers, and
disposals, misadministrations, and other deviations
from approved radiation safety practice and implement
corrective actions as necessary;

(2) Implement written policy and procedures for:

(a) Authorizing the purchase of radioactive
material;

(b) Receiving and opening packages of radioactive
material;

(c) Storing radioactive material;

(d) Keeping an inventory record of radioactive
material;

(e) Using radioactive material safely;

(f) Taking emergency action if control of
radioactive material is lost;

(g) Performing periodic radiation surveys;
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(3)

(4)

(h) Performing checks and calibrations of survey
instruments and other safety equipment;

(i) Disposing of radioactive material;

(J) Training personnel who work in or frequent areas
where radioactive material is used or stored;
and

(k) Keeping a copy of all records and reports
required by this article, a copy of this
article, a copy of each licensing request and
lTicense and amendments, and the written policy
and procedures required by this article; and

For medical use not sited at a medical institution,
approve or disapprove radiation safety program
changes with the advice and consent of management
prior to submittal to the department for Ticensing
action; or

For medical use sited at a medical institution,
assist the radiation safety committee in the
performance of its duties.

Radiation safety committee. Each medical institution licensee
shall establish a radiation safety coomittee to oversee the
use of radioactive material.

a.

The committee shall meet the following administrative
requirements:

(1)

(2)

(3)

(4)

Membership must consist of at least three individuals
and must include an authorized user of each type of
use permitted by the license, the radiation safety
officer, a representative of the nursing service, and
a representative of management who is neither an
authorized user nor a radiation safety officer.
Other members may be included as the licensee deems
appropriate.

The committee shall meet at least once each calendar
guarter.

To establish a quorum and to conduct business,
one-half of the committee's membership must be

present, including the radiation safety officer and
the management's representative.

The minutes of each radiation safety committee
meeting must include:

(a) The date of the meeting;
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b.

(5)

(b) Members present;
(c) Members absent;
(d) Summary of deliberations and discussions;

(e) Recommended actions and the numerical results of
all ballots; and

(f) Document any reviews required in subdivision ¢
of subsection 1 and subdivision b of this
subsection.

The committee shall provide each member with a copy
of the meeting minutes, and retain one copy until the
department authorizes its disposition.

To oversee the use of licensed material, the committee
shall:

(1)

(2)

(5)

(6)

Be responsible for monitoring the institutional
program to maintain occupational doses as Tlow as
reasonably achievable;

Review, on the basis of safety and with regard to the
training and experience standards of this part, and
approve or disapprove any individual who is to be
listed as an authorized user, the radiation safety
officer, or teletherapy physicist before submitting a
license application or request for amendment or
renewal;

Review on the basis of safety and approve or
disapprove each proposed method of use of radiocactive
material;

Review on the basis of safety, and approve with the
advice and consent of the radiation safety officer
and the management representative, or disapprove
procedures and radiation safety program changes prior
to submittal to the department for licensing action;

Review quarterly, with the assistance of the
radiation safety officer, occupational radiation
exposure records of all personnel working with
radioactive material;

Review quarterly, with the assistance of the
radiation safety officer, all incidents involving
radioactive material with respect to cause and
subsequent actions taken;
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(7) Review annually, with the assistance of the radiation
safety officer, the radioactive material program; and

(8) Establish a table of investigational 1levels for
occupational dose that, when exceeded, will initiate
investigations and considerations of action by the
radiation safety officer.

4. Statement of authorities and responsibhilities.

a.

A licensee shall provide sufficient authority and
organizational freedom to the radiation safety officer and
the radiation safety committee to:

(1) Identify radiation safety problems;

(2) Initiate, recommend, or provide solutions; and

(3) Verify implementation of corrective actions.

A Tlicensee shall establish, in writing, the authorities,
duties, responsibilities, and radiation safety activities

of the radiation safety officer and the radiation safety
committee.

5. Supervision.

a.

A licensee who permits the receipt, possession, use, or
transfer of radioactive material by an individual under
the supervision of an authorized user as allowed by
section 33-10-07-03.1 shall:

(1) Instruct the supervised individual in the principles
of radiation safety appropriate to that individual's
use of radioactive material and in the licensee's
written quality management program;

(2) Review the supervised individual's use of radioactive
material, provide reinstruction as needed and review
records kept to reflect this use;

(3) Require the authorized user to be immediately
available to communicate with the supervised
individual;

(4) Require the authorized user to be able to be
physically present and available to the supervised
individual on one hour's notice (the supervising
authorized user need not be present for each use of
radioactive material); and

(5) Require that only those individuals specifically
trained, and designated by the authorized user, shall
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6.

7.

b.

be permitted to administer radionuclides or radiation
to patients.

A licensee shall require the supervised individual
receiving, possessing, using, or transferring radioactive
material under section 33-10-07-03.1 to:

(1) Follow the instructions of the supervising authorized
user;

(2) Follow the written radiation safety and quality
management procedures established by the licensee;
and

(3) Comply with this article and the license conditions
with respect to the use of radiocactive material.

Visiting authorized user.

a.

A licensee may permit any visiting authorized user to use
lTicensed material for medical use under the terms of the
Ticensee's license for sixty days each year if:

(1) The wvisiting authorized user has the prior written
permission of the licensee's management and, if the
use occurs on behalf of an institution, the
institution's radiation safety committee;

(2) The 1licensee has a copy of an agreement state,
licensing state, or United States nuclear regulatory
coomission license that identifies the visiting
authorized user by name as an authorized user for
medical use; and

(3) Only those procedures for which the visiting
authorized user is specifically authorized by an
agreement state, licensing state, or United States
nuclear regulatory commission license are performed
by that individual.

A licensee need not apply for a license amendment in order
to permit a visiting authorized user to use Tlicensed
material as described in subdivision a.

A licensee shall retain copies of the records specified in
subdivision a for five years from the date of the Ilast
visit.

Mobile nuclear medicine service administrative requirements.

a.

The department will only Ticense mobile nuclear medicine
services in accordance with this chapter and other
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applicable requirements of this article to serve clients
who do not have a department license.

Mobile nuclear medicine service licensees shall retain for
the duration of service a letter signed by the management
of each Tlocation where services are rendered that
authorizes use of radioactive material.

A mobile nuclear medicine service may not have radioactive
material delivered directly from the manufacturer or the
distributor to the client's address of use.

8. Quality management program.

a.

Each applicant or Tlicensee under this part chapter, as
applicable, shall establish and maintain a written quality
management program to provide high confidence that
radioactive material or radiation from radioactive
material will be administered as directed by the
authorized user. The quality management program must
include written policies and procedures to meet the
following specific objectives:

(1) That, prior to administration, a written directive is
prepared for:

(a) Any teletherapy radiation dose;

(b) Any gamma stereotactic radiosurgery radiation
dose;

(c) Any brachytherapy radiation dose;

(d) Any administration of quantities greater than
thirty microcuries [1110 kilobecquerels] of
either sodium iodide I-125 or I-131; or

(e) Any therapeutic administration of a
radiopharmaceutical, other than sodium iodide
[-125 or I-131.

(If, because of the patient's condition, a delay in
order to provide a written revision to an existing
written directive would jeopardize the patient's
health, an oral revision to an existing written
directive will be acceptable, provided that the oral
revision is documented immediately in the patient's
record and a revised written directive is signed by
the authorized user within forty-eight hours of the
oral revision.

Also, a written revision to an existing written
directive may be made for any diagnostic or
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b.

(2)

(3)

(4)

(5)

therapeutic procedure provided that the revision is
dated and signed by an authorized user prior to the
administration of the radiopharmaceutical dosage, the
brachytherapy dose, the gamma stereotactic
radiosurgery dose, the teletherapy dose, or the next
teletherapy fractional dose.

If, because of the emergent nature of the patient's
condition, a delay in order to provide a written
directive would jeopardize the patient's health, an
oral directive will 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 within twenty-four
hours of the oral directive.)

That, prior to each administration, the patient's
identity is verified by more than one method as the
individual named in the written directive;

That final plans of treatment and related
calculations for brachytherapy, teletherapy, and
gamma stereotactic radiosurgery are in accordance
with the respective written directives;

That each administration is in accordance with the
written directive; and

That any unintended deviation from the written
directive is identified and evaluated, and
appropriate action is taken.

The Ticensee shall:

(1)

(2)

Develop procedures for and conduct a review of the
quality management program including, since the last
review, and evaluation of:

(a) A representative sample of patient
administrations;

(b) A1l recordable events; and

(c) A1l misadministrations;

to verify compliance with all aspects of the quality
management program (these reviews must be conducted
at intervals no greater than twelve months);

Evaluate each of these reviews to determine the
effectiveness of the quality management program and,

if required, make modifications to meet the
objectives of subdivision a of this section; and
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(3) Retain records of each review, including the
evaluations and findings of the review, in an
auditable form for three years.

c. The 1licensee shall evaluate and respond, within thirty
days after discovery of the recordable event, to each
recordable event by:

(1) Assembling the relevant facts including the cause;

(2) Identifying what, if any, corrective action is
required to prevent recurrence; and

(3) Retaining a record, in an auditable form, for three
years, of the relevant facts and what corrective
action, if any, was taken.

d. The licensee shall retain:
(1) Each written directive; and

(2) A record of each administered radiation dose or
radiopharmaceutical dosage where a written directive
is required in paragraph 1 of subdivision a, in an
auditable form, for three years after the date of
administration.

e. The licensee may make modifications to the quality
management program to increase the program's efficiency
provided the program's effectiveness is not decreased.
The Tlicensee shall furnish the modification to the
department within thirty days after the modification has
been made.

f. (1) Each applicant for a new license, as applicable,
shall submit to the department a quality management
program as part of the application for a license and
implement the program upon issuance of the license by
the department.

(2) Each existing licensee, as applicable, shall submit
to the department by January 1, 1995, a written

certification that the quality management program has
been implemented along with a copy of the program.

9. Notifications, reports, and records of misadministrations.
a. For a misadministration:
(1) The licensee shall notify the department by telephone

no later than the next working day after discovery of
the misadministration.

503



(2) The 1licensee shall submit a written report to the
department within fifteen days after discovery of the
misadministration. The written report must include
the Tlicensee'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
licensee notified the patient, or the patient's
responsible relative or guardian (this person will be
subsequently referred to as "the patient" in this
subsection), and if not, why not, and if the patient
was notified, what information was provided to the
patient. The report must not include the patient's
name or other information that could Tlead to
identification of the patient.

(3) The licensee shall notify the referring physician and
also notify the patient of the misadministration no
later than twenty-four hours after its discovery,
unless the referring physician personally informs the
licensee either that the referring physician will
inform the patient or that, based on medical
judgment, telling the patient would be harmful. The
licensee is not required to notify the patient
without first consulting the referring physician. If
the referring physician or patient cannot be reached
within twenty-four hours, the licensee shall notify
the patient as soon as possible thereafter. The
licensee may 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.

(4) If the patient was notified, the licensee shall also
furnish, within fifteen days after discovery of the
misadministration, a written report to the patient by
sending either:

(a) A copy of the report that was submitted to the
department; or

(b) A brief description of both the event and the
consequences as they may affect the patient,
provided a statement is included that the report
submitted to the department can be obtained from
the licensee.

Each licensee shall retain a vrecord of each
misadministration for five years. The record must contain
the names of all individuals involved (including the
prescribing physician, allied health personnel, the
patient, and the patient's referring physician), the
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10.

patient's social security number or identification number
if one has been assigned, a brief description of the
misadministration, why it occurred, the effect on the
patient, what improvements are needed to prevent
recurrence, and the actions taken to prevent recurrence.

c. Aside from the notification requirement, nothing in this
section affects any rights or duties of licensees and
physicians in relation to each other, patients, or the
patient's responsible relatives or guardians.

Suppliers. A Tlicensee shall use for medical use only:

a. Radioactive material manufactured, labeled, packaged, and
distributed in accordance with a license issued pursuant
to these rules or the equivalent rules of another
agreement state, a licensing state, or the United Stated
nuclear regulatory commission; and

b. Reagent kits that have been manufactured, Tlabeled,
packaged, and distributed in accordance with an approval
issued by the United States food and drug administration.

c. Teletherapy sources manufactured and distributed in
accordance with a lTicense issued pursuant to this article,
or the equivalent rules of another agreement state, a
licensing state, or the United States nuclear regulatory
commission.

History: Effective June 1, 1992; amended effective March 1, 1994;
July 1, 1995,

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

33-10-07-12. Specific requirements for training.

1.

Radiation safety officer. Except as provided in subsection 2
an individual fulfilling the responsibilities of the radiation
safety officer as provided in subsection 2 of section
33-10-07-04 shall:

a. Be certified by the:

(1) American board of health physics in comprehensive
health physics;

(2) American board of radiology in radiological physics,
therapeutic radiological physics, or medical nuclear
physics;

(3) American board of nuclear medicine;
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(4) American board of science in nuclear medicine; or

(5) Board of pharmaceutical specialities in nuclear
pharmacy or science; or

b. Have had two hundred hours of classroom and laboratory
training as follows:

(1) Radiation physics and instrumentation;
(2) Radiation protection;

(3) Mathematics pertaining to the use and measurement of
radioactivity;

(4) Radiation biology;
(5) Radiopharmaceutical chemistry; and

(6) One year of full-time experience in radiation safety
at a medical institution under the supervision of the
individual identified as the radiation safety officer
by the department, an agreement state, licensing
state, or United States nuclear regulatory commission
license that authorizes the medical use of
radioactive material; or

c. Be an authorized user for those radioactive material uses
that come within the radiation safety officer's
responsibilities.

Training for experienced radiation safety officer. An
individual identified as a radiation safety officer by the
department, agreement state, licensing state, or United States
nuclear regulatory commission license on October 1, 1986, who
oversees only the use of radioactive material for which the
Ticensee was authorized on that date need not comply with the
training requirements of subsection 1.

Training for uptake, dilution, or excretion studies. Except
as provided in subsections 11 and 12, the licensee shall
require the authorized user of a radiopharmaceutical listed in
section 33-10-07-06 to be a physician who:

a. Is certified in:

(1) Nuclear medicine by the American board of nuclear
medicine;

(2) Diagnostic radiology by the American board of
radiology;
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(3) Diagnostic radiology or radiology within the previous
five years by the American osteopathic board of
radiology; or

(4) Nuclear medicine by the American osteopathic board of
nuclear medicine; or

Has completed forty hours of instruction in basic
radionuclide handling techniques applicable to the use of
prepared radiopharmaceuticals, and twenty hours of
supervised clinical experience.

(1) To satisfy the basic instruction requirement, forty
hours of classroom and laboratory instruction must
include:

(a) Radiation physics and instrumentation;
(b) Radiation protection;

(c) Mathematics pertaining to the wuse and
measurement of radioactivity;

(d) Radiation biology; and
(e) Radiopharmaceutical chemistry.

(2) To satisfy the requirement for twenty hours of
supervised clinical experience, training must be
under the supervision of an authorized user at a
medical institution and must include:

(a) Examining patients and reviewing the patients'
case histories to determine the patients'
suitability for radionuclide diagnosis,
limitations, or contraindications;

(b) Selecting the suitable radiopharmaceuticals and
calculating and measuring the dosages;

(c) Administering dosages to patients and using
syringe radiation shields;

(d) Collaborating with the authorized user in the
interpretation of radionuclide test results; and

(e) Patient followup; or

Has successfully completed a six-month training program in
nuclear medicine as part of a training program that has
been approved by the accreditation council for graduate
medical education and that included classroom and
laboratory training, work experience, and supervised
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clinical experience in all the topics identified in
subdivision b.

Training for imaging and Tlocalization studies. Except as
provided in subsections 11 and 12, the licensee shall require
the authorized user of a radiopharmaceutical, generator, or
reagent kit specified in section 33-10-07-07 to be a physician

who:

a. Is certified in:

(1)

(2)

(3)

(4)

b. Has

Nuclear medicine by the American board of nuclear
medicine;

Diagnostic radiology by the American board of
radiology;

Diagnostic radiology or radiology within the previous
five years by the American osteopathic board of
radiology; or

Nuclear medicine by the American osteopathic board of
nuclear medicine; or

completed two hundred hours of instruction in basic

radionuclide handling techniques applicable to the use of
prepared radiopharmaceuticals, generators, and reagent
kits, five hundred hours of supervised work experience,
and five hundred hours of supervised clinical experience:

(1)

(2)

To satisfy the basic instruction requirement, two
hundred hours of classroom and laboratory training
must include:

(a) Radiation physics and instrumentation;

(b) Radiation protection;

(c) Mathematics pertaining to the wuse and
measurement of radioactivity;

(d) Radiopharmaceutical chemistry; and

(e) Radiation biology.

To satisfy the requirement for five hundred hours of
supervised work experience, training shall be under
the supervision of an authorized user at a medical
institution and must include:

(a) Ordering, receiving, and unpacking radioactive

materials safely and performing the related
radiation surveys;
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(b) Calibrating dose calibrators and diagnostic
instruments and performing checks for proper
operation of survey meters;

(c) Calculating and safely preparing patient
dosages;

(d) Using administrative controls to prevent the
misadministration of radioactive material;

(e) Using emergency procedures to contain spilled
radioactive material safely and using proper
decontamination procedures; and

(f) Eluting technetium-99m from generator systems,
assaying and testing the eluate for
molybdenum-99 and alumina contamination, and
processing the eluate with reagent kits to
prepare technetium-99m labeled
radiopharmaceuticals.

(3) To satisfy the requirement for five hundred hours of
supervised clinical experience, training shall be
under the supervision of an authorized user at a
medical institution and must include:

(a) Examining patients and reviewing the patients'
case histories to determine the patients'
suitability for radionuclide diagnosis,
limitations, or contraindications;

(b) Selecting the suitable radiopharmaceuticals and
calculating and measuring the dosages;

(c) Administering dosages to patients and using
syringe radiation shields;

(d) Collaborating with the authorized user in the
interpretation of radionuclide test results; and

(e) Patient follow-up; or

Has successfully completed a six-month training program in
nuclear medicine that has been approved by the
accreditation council for graduate medical education and
that included classroom and laboratory training, work
experience, and supervised clinical experience in all the
topics identified in subdivision b.

Training for therapeutic use of radiopharmaceuticals. Except
as provided in subsection 11, the licensee shall require the
authorized user of a radiopharmaceutical listed in section
33-10-07-08 for therapy to be a physician who:
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a. Is certified by:
(1) The American board of nuclear medicine; or

(2) The American board of radiology in radiology,
therapeutic radiology, or radiation oncology; or

b. Has completed eighty hours of instruction in basic
radionuclide handling techniques applicable to the use of
therapeutic radiopharmaceuticals, and has had supervised
clinical experience.

(1) To satisfy the requirement for instruction, eighty
hours of classroom and Tlaboratory training must
include:

(a) Radiation physics and instrumentation;
(b) Radiation protection;

(c) Mathematics pertaining to the use and
measurement of radiocactivity; and

(d) Radiation biology;

(2) To satisfy the requirement for supervised clinical
experience, training must be under the supervision of
an authorized user at a medical institution and must
include:

(a) Use of iodine-131 for diagnosis of thyroid
function and the treatment of hyperthyroidism or
cardiac dysfunction in ten individuals;

(b) Use of soluble phosphorus-32 for the treatment
of ascites, polycythemia vera, leukemia, or bone
metastases in three individuals;

(c) Use of iodine-131 for treatment of thyroid
carcinoma in three individuals; and

(d) Use of colloidal chromic phosphorus-32 or of
colloidal gold-198 for intracavitary treatment
of malignant effusions in three individuals.

Training for therapeutic use of brachytherapy sources. Except
as provided in subsection 11, the licensee shall require the
authorized user using a brachytherapy source specified in
section 33-10-07-10 for therapy to be a physician who:

a. Is certified in:
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(1) Radiology, therapeutic radiology, or radiation
oncology by the American board of radiology;

(2) Radiation oncology by the American osteopathic board
of radiology;

(3) Radiology, with a 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

Is in the active practice of therapeutic radiology, has
completed two hundred hours of instruction in basic
radionuclide handling techniques applicable to the
therapeutic use of brachytherapy sources and five hundred
hours of supervised work experience and a minimum of three
years of supervised clinical experience.

(1) To satisfy the requirement for instruction, two
hundred hours of classroom and Tlaboratory training
must include:

(a) Radiation physics and instrumentation;
(b) Radiation protection;

(c) Mathematics pertaining to the wuse and
measurement of radioactivity; and

(d) Radiation biology.

(2) To satisfy the requirement for five hundred hours of
supervised work experience, training must be under
the supervision of an authorized user at a medical
institution and must include:

(a) Ordering, receiving, and unpacking radioactive
materials safely and performing the related
radiation surveys;

(b) Checking survey meters for proper operation;

(c) Preparing, implanting, and removing sealed
sources;

(d) Using administrative controls to prevent the
misadministration of radioactive material; and

(e) Using emergency procedures to control
radioactive material.
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(3) To satisfy the requirement for a period of supervised
clinical experience, training must 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 conmittee 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
at a medical institution. The supervised clinical
experience must include:

(a) Examining individuals and reviewing their case
histories to determine their suitability for
brachytherapy treatment, and any limitations or
contraindications;

(b) Selecting the proper brachytherapy sources,
dose, and method of administration;

(c) Calculating the dose; and

(d) Postadministration followup and review of case
histories in collaboration with the authorized
user.

Training for ophthalmic use of strontium-90. Except as
provided in subsection 11, the 1licensee shall require the
authorized wuser using only strontium-90 for ophthalmic
radiotherapy to be a physician who:

a. Is certified in radiology, therapeutic radiology, or
radiation oncology by the American board of radiology; or

b. Is in the active practice of therapeutic radiology or
ophthalmology, and has completed twenty-four hours of
instruction in basic radionuclide handling techniques
applicable to the use of strontium-90 for ophthalmic
radiotherapy, and a period of supervised clinical training
in ophthalmic radiotherapy.

(1) To satisfy the requirement for instruction, the
classroom and laboratory training must include:

(a) Radiation physics and instrumentation;
(b) Radiation protection;

(c) Mathematics pertaining to the wuse and
measurement of radiocactivity; and

(d) Radiation biology.
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(2) To satisfy the requirement for a period of supervised
clinical training in ophthalmic radiotherapy,
training must be under the supervision of an
authorized user at a medical institution and must
include the use of strontium-90 for the ophthalmic
treatment of five individuals that includes:

(a) Examination of each individual to be treated;
(b) Calculation of the dose to be administered;
(c) Administration of the dose; and

(d) Followup and review of each individual's case
history.

8. Training for use of sealed sources for diagnosis. Except as
provided in subsection 11, the Tlicensee shall require the
authorized user using a sealed source in a device specified in
section 33-10-07-09 to be a physician, dentist, or podiatrist
who:

a. Is certified in:

(1) Radiology, diagnostic radiology with special
competence in nuclear radiology, therapeutic
radiology, or radiation oncology by the American
board of radiology; _

(2) Nuclear medicine by the American board of nuclear
medicine; or

(3) Diagnostic radiology or radiology by the American
osteopathic board of radiology; or

b. Has completed eight hours of classroom and laboratory
instruction in basic radionuclide handling techniques
specifically applicable to the use of the device. To
satisfy the requirement for instruction, the training must

include:

(1) Radiation physics, mathematics pertaining to the use
and measurement of radioactivity, and
instrumentation;

(2) Radiation biology; and

(3) Radiation protection and training in the use of the
device for the purposes authorized by the license.

9. Training for teletherapy. Except as provided in
subsection 11, the licensee shall require the authorized user
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of a sealed source specified in section 33-10-07-11 to be a
physician who:

a.

Is certified in:

(1) Radiology, therapeutic radiology, or radiation
oncology by the American board of radiology;

(2) Radiation oncology by the American osteopathic board
of radiology;

(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

Is in the active practice of therapeutic radiology, and
has completed two hundred hours of instruction in basic
radionuclide techniques applicable to the use of a sealed
source in a teletherapy 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 must include:

(a) Radiation physics and instrumentation; -
(b) Radiation protection;

(c) Mathematics pertaining to the use and
measurement of radioactivity; and

(d) Radiation biology.

(2) To satisfy the requirement for supervised work
experience, training must be under the supervision of
an authorized user at an institution and shall
include:

(a) Review of the full calibration measurements and
periodic spot checks;

(b) Preparing treatment ©plans and calculating
: treatment times;

(c) Using administrative controls to prevent
misadministrations;
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10. Training

(3)

(d) Implementing emergency procedures to be followed
in the event of the abnormal operation of a
teletherapy unit or console; and

(e) Checking and using survey meters.

To satisfy the requirement for a period of supervised
clinical experience, training must 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 coomittee 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
at a medical institution. The supervised clinical
experience must include:

(a) Examining individuals and reviewing the
individuals' case histories to determine the

individuals' suitability for teletherapy
treatment, and any Timitations or
contraindications;

(b) Selecting the proper dose and how it is to be
administered;

(c) Calculating the teletherapy doses and
collaborating with the authorized user in the
review of patients' progress and consideration
of the need to modify originally prescribed
doses as warranted by patients' reaction to
radiation; and

(d) Postadministration followup and review of case
histories.

for teletherapy physicist. The Tlicensee shall

require the teletherapy physicist to:

al

Be certified by the American board of radiology in:

(1)
(2)
(3)
(4)

Therapeutic radiological physics;
Roentgen-ray and gamma-ray physics;
X-ray and radium physics; or

Radiological physics; or

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
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11.

12.

13.

14.

radiological physics and also one year of full-time work
experience under the supervision of a teletherapy
physicist at a medical institution. To meet this
requirement, the individual shall have performed the tasks
listed in subsection 6 of section 33-10-07-05 and
subsections 10, 11, and 12 of section 33-10-07-11 under
the supervision of a teletherapy physicist during the year
of work experience.

Training for experienced authorized users. Practitioners of
the healing arts identified as authorized users for the human
use of radioactive material on a department, United States
nuclear regulatory commission, agreement state, or licensing
state Ticense on April 1, 1987, who perform only those methods
of use for which the practitioners were authorized on that
date need not comply with the training requirements of this
section.

Physician training in a three-month program. A physician who,
before July 1, 1984, began a three-month nuclear medicine
training program approved by the accreditation council for
graduate medical education and has successfully completed the
program, is exempted from the requirements of subsections 3
and 4.

Recentness of training. The training and experience specified
in this section shall have been obtained within the five years
preceding the date of application or the individual shall have
had continuing applicable experience since the required
training and experience was completed.

Training for treatment of hyperthyroidism. Except as provided
in subsection 11, the licensee shall require the authorized
user of only iodine-131 for the treatment of hyperthyroidism
to be a physician with special experience in thyroid disease
who has had classroom and Tlaboratory training in basic
radiosisotope handling techniques applicable to the use of
iodine-131 for treating hyperthyroidism, and supervised
clinical experience as follows:

a. Eighty hours of classroom and laboratory training that
includes:

(1) Radiation physics and instrumentation;
(2) Radiation protection;

(3) Mathematics pertaining to the use and measurement of
radioactivity; and

(4) Radiation biology; and
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b. Supervised clinical experience under the supervision of an
authorized user that includes the use of iodine-131 for
diagnosis of thyroid function, and the treatment of
hyperthyroidism in ten individuals.

History: Effective June 1, 1992; amended effective March 1, 1994;
July 1, 1995.

General Authority: NDCC 23-20.1-04

Law Implemented: NDCC 23-20.1-03, 23-20.1-04
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CHAPTER 33-16-11

33-10-11-064. Payment of fees. The following fees are
nonrefundable:

ks

License and registration fees. The appropriate Ticensing or
registration fee shall accompany the application for Ticensure
or registration when filed with the department. For
radioactive material licenses, the application fee is equal to
the appropriate annual fee.

Amendment fees. The appropriate amendment fee shall accompany
the application for amendment when filed with the department.

Renewal fees. The appropriate renewal fee shall accompany the
renewal application when filed with the department. For
radioactive material licenses that are current on their annual
fee payments, no renewal fee will be assessed.

Reciprocity fee. The appropriate reciprocity fee shall
accompany the written notification as required in sections
33-10-03-06 and 33-16-02-12 33-10-02-11.

Special project fees. Fees for special projects are payable
upon notification by the department when the review of the
project is completed. Special projects mean those projects
submitted to the department for review and for which specific
fees are not prescribed in this chapter. Special project 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 170.20).

Annual fees. Annual fees are required to be paid by all
radioactive material licensees no later than the--arRiversary
date--of--the--1icense--expiration--date-f{e-g-;-a-1ieense-that
expires-Apri}-305-1996;-wili-have-the-anndal-fee-due-net-tater
than--Apri}--thirtieth--of--each--calendar-year}---The-initial
application-er-renewal-fee-censtitutes-the-first--year--annual
fee--and--annual--fees-for-Nerth-Daketa-1ieensees-witi-be-onty
reqguired-for-the-second-through-fifth-years--ef--the--1ieenses
January first of each year, except:

a. Licensees with the anniversary date of the license
expiration date between May 1, 1995, and December 31,
1995, will be assessed an annual fee on the anniversary
date of the license expiration date prorated to January 1,
1996. These licensees will then pay a full annual fee on
January 1, 1996, and every year thereafter.

b. Licensees with the anniversary date of the license
expiration date between January 1, 1996, and April 30,

518



1996, will not be assessed an annual fee on January 1,
1996. These licensees will be assessed an annual fee on
the anniversary date of the Tlicense expiration date
prorated to January 1, 1997. These licensees will then
pay a full annual fee on January 1, 1997, and every year
thereafter.

Inspection and survey fees. Fees for regulatory inspections
and surveys of North Dakota 1licensees are included in the
registration or applieatien-and-renewa}-fees annual fees for
each registration or license type. Speetat Nonroutine
inspections will require the nonroutine inspection fee to be
paid upon notification by the department when the inspection
has been completed. Reeipreeity-}icensees-which-are-inspected
witl-be-bitled-for-the-routine-er--nenredtine--inspection--for
the-lieense-type;-as-apprepriates

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 maximum annual
fee shall be one thousand two hundred dollars for industrial
radiography or one thousand dollars for well logging.

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 except
private practice physicians for which the standard is
annual receipts of one 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
cities, 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
jurisdiction; or

(b) One that js 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.
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History:

b. A licensee who seeks to establish status as a small entity
for purposes of payin