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"Fit test" means the use of a protocol to_qualitatively or quantitatively
evaluate the fit of a respirator on an individual.

"Helmet" means a rigid respiratory inlet covering that also provides head
protection against impact and penetration.

"Hood" means a respiratory inlet covering that completely covers the
head and neck and may also cover portions of the shoulders and torso.

"Inhalation class" [see "class"].

"Loose-fitting facepiece”" means a respiratory_inlet covering that is
designed to form a partial seal with the face.

"Lung class" [see "class"].

"Negative pressure respirator (tight-fitting)" means a respirator in which

the air pressure inside the facepiece is negative during inhalation with
respect to the ambient air pressure outside the respirator.

"Nonstochastic effect” means a health effect, the severity of which
varies with the dose and for which a threshold is believed to exist.
Radiation-induced cataract formation is an example of a nonstochastic
effect. "Deterministic effect” is an equivalent term.

"Planned special exposure"” means an infrequent exposure to radiation,
separate from and in addition to the annual occupational dose limits.

"Positive pressure respirator" means a_respirator in which the pressure

inside the respiratory inlet covering exceeds the ambient air pressure
outside the respirator.

respirator that uses a blower to force the ambient air through
air-purifying elements to the inlet covering.

"Pressure _demand__ respirator" means _a __ positive pressure

atmosphere-supplying respirator that admits breathing air_to the
facepiece when the positive pressure is reduced inside the facepiece
by inhalation.

"Qualitative fit test (QLFT)" means a pass or fail fit test to assess the
adequacy of respirator fit that relies on the individual's response to the
test agent.

"Quality factor " means the modifying factor listed in tables | and i

of section 33-10-01.14 that is used to derive dose equivalent from
absorbed dose.
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"Quantitative fit test (QNFT)" means an assessment of the adeguacy of

respirator fit by numerically measuring the amount of leakage into the
respirator.

"Quarter" means a period of time equal to one-fourth of the year
observed by the licensee, approximately thirteen consecutive weeks,
providing that the beginning of the first quarter in a year coincides with
the starting date of the year and that no day is omitted or duplicated in
consecutive quarters.

"Reference man" means a hypothetical aggregation of human
physical and physiological characteristics determined by international
consensus. These characteristics may be used by researchers and
public health workers to standardize results of experiments and to relate
biological insult to a common base. A description of the reference man
is contained in the international commission on radiological protection
report, ICRP Publication 23, "Report of the Task Group on Reference
Man".

"Respiratory protection equipment" means an apparatus, such as a
respirator, used to reduce an individual’s intake of airborne radioactive
n_1ateria|s.

"Sanitary sewerage" means a system of public sewers for carrying off
wastewater and refuse, but excluding sewage treatment facilities, septic
tanks, and leach fields owned or operated by the licensee or registrant.

"Self-contained __breathing __apparatus _(SCBA)" means _an
atmosphere-supplying respirator for which the breathing air source is
designed to be carried by the user.

"Stochastic effect" means a health effect that occurs randomly and for
which the probability of the effect occurring, rather than its severity, is
assumed to be a linear function of dose without threshold. Hereditary
effects and cancer incidence are examples of stochastic effects.
"Probabilistic effect” is an equivalent term.

"Supplied-air _respirator (SAR) or airline respirator” means an
atmosphere-supplying respirator for which the source of breathing air
is not designed to be carried by the user.

"Tight-fitting facepiece” means a respiratory inlet covering that forms a
complete seal with the face.

"User seal check (fit check)" means an action conducted by the
respirator user to determine if the respirator is properly seated to the
face. Examples include negative pressure check. positive pressure
check, irritant smoke check, or isoamyl acetate check.

—h
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46- 38. "Very high radiation area" means an area, accessible to individuals, in
which radiation levels from radiation sources external to the body could
result in an individual receiving an absorbed dose in excess of five gray
[500 rad] in one hour at one meter from a source of radiation or from any
surface that the radiation penetrates. {At very high doses received at
high dose rates, units of absorbed dose, gray and rad, are appropriate,
rather than units of dose equivalent, sievert and rem.}

4% 39. "Weighting factor" w, for an organ or tissue (T) means the proportion
of the risk of stochastic effects resuiting from irradiation of that organ
or tissue to the total risk of stochastic effects when the whole body is
irradiated uniformly. For calculating the effective dose equivalent, the
values of wy are:

ORGAN DOSE WEIGHTING FACTORS
Organ or Tissue Wy

Gonads 0.25

Breast 0.15

Red bone marrow 0.12

Lung ' 0.12

~ Thyroid 0.03

Bone surfaces 0.03

Remainder 0.302

Whole body 1.00P

0.30 results from 0.06 for each of five "remainder" organs,
excluding the skin and the lens of the eye, that receive the highest
doses.

For the purpose of weighting the external whole body dose, for
adding it to the internal dose, a single weighting factor, w; = 1.0,
has been specified. The use of other weighting factors for external
exposure will be approved on a case-by-case basis until such time
as specific guidance is issued.

History: Effective March 1, 1994; amended effective May 1, 1998; March 1, 2003.
General Authority: NDCC 23-20.1-04, 28-32-02
Law Implemented: NDCC 23-20.1-03

33-10-04.1-04. Implementation. This chapter shal-ge—inte—effect-on
became effective March 1, 1994, and all licensees and registrants must comply by

that date except for the following:

1. Any existing license or registration condition that is in place prior to
implementation of this chapter and is more restrictive than this chapter
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remains in force until there is an amendment or renewal of the license
or registration.

If a license or registration condition exempts a licensee or registrant
from a provision of this chapter in effect on or before March 1, 1994, it
also exempts the licensee or registrant from the corresponding provision
of this chapter.

If a license or registration condition cites provisions of this chapter in
effect prior to March 1, 1994, which do not correspond to any provisions
of this chapter, the license or registration condition remains in force until
there is an amendment or renewal of the license or registration that
mociifies or removes this condition.

History: Effective March 1, 1994; amended effective March 1, 2003.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-04.1-05. Radiation protection programs.

1.

Each licensee or registrant shall develop, document, and implement a
radiation protection program sufficient to ensure compliance with the
provisions of this chapter. See subsection 2 of section 33-10-04.1-15
for recordkeeping requirements relating to these programs.

To the exient practieable practical, the licensee or registrant shall
use procedures and engineering controls based upon sound radiation
protection principles to achieve occupational doses and public doses
that are as low as is reasonably achievable (ALARA).

At intervals not to exceed twelve months, the licensee or registrant shall
review the radiation protection program content and implementation.

To implement the as low as is reasonably achievable (ALARA)
requirements of subsection 2, and notwithstanding the requirements of
subsection 1 of section 33-10-04.1-07, a constraint on air emissions
of radioactive material to the environment, excluding radon-222
and its daughters, shall be established by licensees, such that the
individual member of the public likely to receive the highest dose will
not be expected to receive a total effective dose equivalent in excess
of one-tenth millisieverts [10 mrem millirems] per year from these
emissions. If a licensee subject to this requirement exceeds this dose
constraint, the licensee shall report the exceedance as provided in
subsection 3 of section 33-10-04.1-16 and promptly take appropriate
corrective action to ensure against recurrence.

History: Effective March 1, 1994; amended effective May 1, 1998, March 1. 2003.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04
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33-10-04.1-06. Occupational dose limits.

1.  Occupational dose limits for adults.

a.

The licensee or registrant shall control the occupational dose to
individual adults, except for planned special exposures pursuant to
subsection 6, to the following dose limits: :

(1) An annual limit, which is the more limiting of:

(a) The total effective dose equivalent being equal to
five-hundredths sievert [5 rem]; or

(b) The sum of the deep dose equivalent and the committed
dose equivalent to any individual organ or tissue other
than the lens of the eye being equal to five-tenths
sievert [50 rem].

(2) The annual limits to the lens of the eye, to the skin of the
whole body, and to the skin of the extremities, which are:

(a) An-eye A lens dose equivalent of fifteen-hundredths
sievert [15 rem]; and

(b) A shallow dose equivalent of five-tenths sievert [50 rem]
to the skin of the whole body or to the skin of any
extremity.

Doses received in excess of the annual limits, including doses
received during accidents, emergencies, and planned special
exposures, shall be subtracted from the limits for planned special
exposures that the individual may receive during the current year
and during the individual’s lifetime. See paragraphs 1 and 2 of
subdivision e of subsection 6.

The assigned deep dose equivalent and-shallow-dose-equivalent
shalt must be for the pertiorr part of the body receiving the highest

exposure determined—as—follows:. The assigned shallow dose

equivalent must be the dose averaged over the contiguous ten
square centimeters of skin receiving the highest exposure.

(1) The deep dose equivalent, eye lens dose equivalent, and
shallow dose equivalent may be assessed from surveys
or other radiation measurements for the purpose of
demonstrating compliance with the occupational dose
limits, if the individual monitoring device was not in the region
of highest potential exposure, or the results of individual
monitoring are unavailable.
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(2) Reserved: When a protective apron is worn while working
with medical fluoroscopic equipment and monitoring _is
conducted as specified in paragraph_ 5 _of subdivision a of
subsection 2 of section_33-10-04.1-09, the effective dose

equivalent for external radiation shall be determined as
follows:

(a)

(b)

©)

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

When only one individual monitoring device is used and
it is located at the neck (collar) outside the protective
apron, and the reported dose exceeds twenty-five
percent of the limit specified in_subdivision a of
subsection 1 of section 33-10-04.1-06. the reported
deep dose equivalent value multiplied by three-tenths

shall be the effective dose equivalent for_external
radiation.

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

at the neck outside the protective apron multiplied by
four-hundredths.

Subparagraphs b and ¢ only apply when all of the
following conditions are met:

[1] The individual monitoring devices have not been
exposed to radiation from radioactive material.

[2] Leaded glasses. a thyroid shield, and a
wrap-around protective apron have been
worn_whenever using the medical fluoroscopic
equipment.

[81 The area around the medical fluoroscopic
equipment has been equipped with lead shielding

or_transparent protective barriers for control of
scattered radiation.
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2.

[4] The medical fluoroscopic procedures have been
performed in_a way that minimizes beam on time,
such as utilizing last image hold.

[8] Users of the medical fluoroscopic equipment must
have had formal training in radiation safety and
operation of medical fluoroscopic equipment.

[6] Performance of the medical fluoroscopic
equipment must be monitored and maintained
via a quality assurance program.

[7]1 Patient and staff radiation exposures from
medical fluoroscopic equipment must be
monitored and actions taken to correct problems.

Derived air concentration and annual limit on intake values
are presented in table | of appendix B and may be used to
determine the individual’s dose and to demonstrate compliance
with the occupational dose limits. See subsection 7 of section
33-10-04.1-15.

Notwithstanding the annual dose limits, the licensee shall limit the
soluble uranium intake by an individual to ten milligrams in a week
in consideration of chemical toxicity. See footnote 3 of appendix B.

The licensee or registrant shall reduce the dose that an individual
may be allowed to receive in the current year by the amount of
occupational dose received while employed by any other person.
See subdivision e of subsection 5.

Compliance with requirements for summation of external and
internal doses.

a.

If the licensee or registrant is required to monitor pursuant to
both subdivision a and subdivision b of subsection 2 of section
33-10-04.1-09, the licensee or registrant shall demonstrate
compliance with the dose limits by summing external and internal
doses. If the licensee or registrant is required to monitor only
pursuant to subdivision a of subsection 2 of section 33-10-04.1-09
or only pursuant to subdivision b of subsection 2 of section
33-10-04.1-09, then summation is not required to demonstrate
compliance with the dose limits. The licensee or registrant may
demonstrate compliance with the requirements for summation of
external and internal doses pursuant to subdivision b, subdivision c,
and subdivision d. The dose equivalents for the lens of the eye,
the skin, and the extremities are not included in the summation,
but are subject to separate limits.
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Intake by inhalation. If the only intake of radionuclides is by
inhalation, the total effective dose equivalent limit is not exceeded
if the sum of the deep dose equivalent divided by the total effective
dose equivalent limit, and one of the following, does not exceed
unity:

(1) The sum of the fractions of the inhalation annual limit on
intake for each radionuclide—er;

(2) The total number of derived air concentration-hours
(DAC-hours) for all radionuclides divided by two thousand;;
or

(3) The sum of the calculated committed effective dose
equivalents to all significantly irradiated organs or tissues (T)
calculated from bioassay data using appropriate biological
models and expressed as a fraction of the annual limit. For
purposes of this requirement, an organ or tissue is deemed
to be significantly irradiated if, for that organ or tissue, the
product of the weighting factors, Wy, and the committed dose
equivalent, H; 50, per unit intake is greater than ten percent
of the maximum weighted value of H;50, that is, wrH50,
per unit intake for any organ or tissue.

Intake by oral ingestion. If the occupationally exposed individual
receives an intake of radionuclides by oral ingestion greater than
ten percent of the applicable oral annual limit on intake, the
licensee or registrant shall account for this intake and include it in
demonstrating compliance with the limits.

Intake through wounds or absorption through skin. The licensee
or registrant shall evaluate and, to the extent practical, account for
intakes through wounds or skin absorption. The intake through
intact skin has been included in the calculation of derived air
concentration for hydrogen-3 and does not need to be evaluated
or accounted for pursuant to this subdivision.

3. Determination of external dose from airborne radioactive material.

a.

Licensees or registrants shall, when determining the dose from
airborne radioactive material, include the contribution to the deep
dose equivalent, eye lens dose equivalent, and shallow dose
equivalent from external exposure to the radioactive cloud. See
appendix B, footnotes 1 and 2.

Airborne radioactivity measurements and derived air concentration
values shall not be used as the primary means to assess the deep
dose equivalent when the airborne radioactive material includes
radionuclides other than noble gases or if the cloud of airborne
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radioactive material is not relatively uniform. The determination
of the deep dose equivalent to an individual shall be based upon
measurements using instruments or individual monitoring devices.

4. Determination of internal exposure.

a.

For purposes of assessing dose used to determine compliance with
occupational dose equivalent limits, the licensee or registrant shall,
when required pursuant to subsection 2 of section 33-10-04.1-09,
take suitable and timely measurements of:

(1) Concentrations of radioactive materials in air in work areas;
(2) Quantities of radionuclides in the body;

(3) AQuantities of radionuclides excreted from the body; or

(4) Combinations of these measurements.

Unless respiratory protection equipment is used, as provided in
subsection 3 of section 33-10-04.1-11, or the assessment of intake
is based on bioassays, the licensee or registrant shall assume
that an individual inhales radioactive material at the airborne
concentration in which the individual is present.

When specific information on the physical and biochemical
properties of the radionuclides taken into the body or the behavior
of the material in an individual is known, the licensee or registrant
may:

(1) Use that information to calculate the committed effective
dose equivalent, and, if used, the licensee or registrant shall
document that information in the individual’s record;

(2) Upon prior approval of the department, adjust the derived
air concentration or annual limit on intake values to reflect
the actual physical and chemical characteristics of airborne
radioactive material, for example, aerosol size distribution or
density; and

(3) Separately assess the contribution of fractional intakes of
class D, W, or Y compounds of a given radionuclide to the
committed effective dose equivalent. See appendix B.

If the licensee or registrant chooses to assess intakes of class Y
material using the measurements given in paragraph 2 or 3 of
subdivision a, the licensee or registrant may delay the recording
and reporting of the assessments for periods up to seven
months, unless otherwise required by subsection 2 or 3 of section
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33-10-04.1-16. This delay permits the licensee or registrant to
make additional measurements basic to the assessments.

If the identity and concentration of each radionuclide in a mixture
are known, the fraction of the derived air concentration applicable
to the mixture for use in calculating derived air concentration-hours
shall be either:

(1) The sum of the ratios of the concentration to the appropriate
derived air concentration value, that is, D, W, or Y, from
appendix B for each radionuclide in the mixture; or

(2) The ratio of the total concentration for all radionuclides in the
mixture to the most restrictive derived air concentration value
for any radionuclide in the mixture.

If the identity of each radionuclide in a mixture is known, but the
concentration of one or more of the radionuclides in the mixture is
not known, the derived air concentration for the mixture shall be the
most restrictive derived air concentration of any radionuclide in the
mixture.

When a mixture of radionuclides in air exists, a licensee or
registrant may disregard certain radionuclides in the mixture if:

(1) The licensee or registrant uses the total activity of the
mixture in demonstrating compliance with the dose limits
in subsection 1 and in complying with the monitoring
requirements in subdivision b of subsection 2 of section
33-10-04.1-09;2and;

(2) The concentration of any radionuclide disregarded is less
than ten percent of its derived air concentrations;; and

(3) The sum of these percentages for all of the radionuclides
disregarded in the mixture does not exceed thirty percent.

When determining the committed effective dose equivalent, the
following information may be considered:

(1) Inorder to calculate the committed effective dose equivalent,
the licensee or registrant may assume that the inhalation of
one annual limit on intake, or an exposure of two thousand
derived air concentration-hours, results in a committed
effective dose equivalent of five-hundredths sievert [5 rem]
for radionuclides that have their annual limit on intakes or
derived air concentrations based on the committed effective
dose equivalent.
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(2)

For an annual limit on intake and the associated derived air
concentration determined by the nonstochastic organ dose
limit of five-tenths sievert [50 rem], the intake of radionuclides
that would result in a committed effective dose equivalent
of five-hundredths sievert [6 rem], that is, the stochastic
annual limit on intake, is listed in parentheses in table | of
appendix B. As a simplifying assumption, the licensee or
registrant may use the stochastic annual limit on intake to
determine committed effective dose equivalent. However, if
the licensee or registrant uses the stochastic annual limit on
intake, the licensee or registrant shall also demonstrate that
the limit in subparagraph 2 of paragraph 1 of subdivision a of
subsection 1 is met.

5. Determination of prior occupational dose.

a.

For each individual who is likely to receive, in a year, an
occupational dose requiring monitoring pursuant to subsection 2
of section 33-10-04.1-09, the licensee or registrant shall:

(1)

(2)

Determine the occupational radiation dose received during
the current year; and

Attempt to obtain the records of cumulative occupational
radiation dose.

Prior to permitting an individual to participate in a planned special
exposure, the licensee or registrant shall determine:

(1

(2)

(3)

The internal and external doses from all previous planned
special exposures;

All doses in excess of the limits, including doses received
during accidents and emergencies, received during the
lifetime of the individual; and

All lifetime cumulative occupational radiation dose.

In complying with the requirements of subdivision a, a licensee or
registrant may:

(1)

Accept, as a record of the occupational dose that the
individual received during the current year, a written signed
statement from the individual, or from the individual’s most
recent employer for work involving radiation exposure, that
discloses the nature and the amount of any occupational
dose that the individual received during the current year;
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(2)

@)

d. (1)

(@

Accept, as the record of cumulative radiation dose, an
up-to-date department’s occupational radiation exposure
history form (SFN 19443) or equivalent, signed by the

- individual and countersigned by an appropriate official of the

most recent employer for work involving radiation exposure,
or the individual’'s current employer, if the individual is not
employed by the licensee or registrant; and

Obtain reports of the individual’s dose equivalent from the
most recent employer for work involving radiation exposure,
or the individual’s current employer, if the individual is
not employed by the licensee or registrant, by telephone,
telegram, facsimile, electronic media. or letter. The licensee
or registrant shall request a written verification of the dose
data if the authenticity of the transmitted report cannot be
established.

The licensee or registrant shall record the exposure
history, as required by subdivision a, on the department’s
occupational radiation exposure history form (SFN 19443), or
other clear and legible record, of all the information required
on that form. The form or record shall show each period
in which the individual received occupational exposure
to radiation or radioactive material and shall be signed
by the individual who received the exposure. For each
period for which the licensee or registrant obtains reports,
the licensee or registrant shall use the dose shown in the
report in preparing the department’s occupational radiation
exposure history form (SFN 19443) or equivalent. For any
period in which the licensee or registrant does not obtain a
report, the licensee or registrant shall place a notation on the
department’s occupational radiation exposure history form
(SFN 19443) or equivalent indicating the periods of time for

which data are not available.

Licensees or registrants are not required to reevaluate the
separate external dose equivalents and internal committed
dose equivalents or intakes of radionuclides assessed
pursuant to the rules in chapter 33-10-04 in effect before
January 1, 1994. Further, occupational exposure histories
obtained and recorded on the department’s occupational
radiation exposure history form (SFN 19443) or equivalent
before January 1, 1994, would not have included effective
dose equivalent, but may be used in the absence of specific
information on the intake of radionuclides by the individual.

€. If the licensee or registrant is unable to obtain a complete record
of an individual’s current and previously accumulated occupational
dose, the licensee or registrant shall assume:
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(1) In establishing administrative controls pursuant to
subdivision f of subsection 1 for the current year, that the
allowable dose limit for the individual is reduced by twelve
and five-tenths millisieverts [1.25 rem] for each quarter
for which records were unavailable and the individual was
engaged in activities that could have resulted in occupational
radiation exposure; and

(2) That the individual is not available for planned special
exposures.

The licensee or registrant shall retain the records on the
department’s occupational radiation exposure history form
(SFN 19443) or equivalent until the department terminates
each pertinent license or registration requiring this record. The
licensee or registrant shall retain records used in preparing the
department’s occupational radiation exposure history form (SFN
19443) or equivalent for three years after the record is made.

Planned special exposures. A licensee or registrant may authorize
an adult worker to receive doses in addition to and accounted for
separately from the doses received under the limits specified in
subsection 1 provided that each of the following conditions is satisfied:

a.

The licensee or registrant authorizes a planned special exposure
only in an exceptional situation when alternatives that might avoid

the higher dose estimated to result from the planned special
exposure are unavailable or impractical.

The licensee or registrant, and employer if the employer is not the
licensee or registrant, specifically authorizes the planned special
exposure, in writing, before the exposure occurs.

Before a planned special exposure, the licensee or registrant
ensures that each individual involved is:

(1) Informed of the purpose of the planned operation;

(2) Informed of the estimated doses and associated potential
risks and specific radiation levels or other conditions that
might be involved in performing the task; and

(3) Instructed in the measures to be taken to keep the dose as
low as reasonably achievable considering other risks that
may be present.

Prior to permitting an individual to participate in a planned special
exposure, the licensee or registrant ascertains prior doses as
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required by subdivision b of subsection 5 during the lifetime of the
individual for each individual involved.

Subject to subdivision b of subsection 1, the licensee or registrant
shall not authorize a planned special exposure that would cause
an individual to receive a dose from all planned special exposures
and all doses in excess of the limits to exceed:

(1) The numerical values of any of the dose limits in subdivision a
of subsection 1 in any year; and

(2) Five times the annual dose limits in subdivision a of
subsection 1 during the individual’s lifetime.

The licensee or registrant maintains records of the conduct of
a planned special exposure in accordance with subsection 6 of
section 33-10-04.1-15 and submits a written report in accordance
with subsection 4 of section 33-10-04.1-16.

The licensee or registrant records the best estimate of the dose
resulting from the planned special exposure in the individual's
record and informs the individual, in writing, of the dose within
thirty days from the date of the planned special exposure. The
dose from planned special exposures shall not be considered in
controlling future occupational dose of the individual pursuant to
subdivision a of subsection 1 but shall be included in evaluations
required by subdivisions d and e.

Occupational dose limits for minors. The annual occupational dose
limits for minors are ten percent of the annual occupational dose limits
specified for adult workers in subsection 1.

Dose equivalent to an the embryo or fetus.

a.

The licensee or registrant shall ensure that the dose equivalent
to an the embryo or fetus during the entire pregnancy, due to
occupational exposure of a declared pregnant woman, does not
exceed five millisievert [0.5 rem]. See subsection 7 of section
33-10-04.1-15 for recordkeeping requirements.

The licensee or registrant shall make efforts to avoid substantial
variation above a uniform monthly exposure rate to a declared
pregnant woman so as to satisfy the limit in subdivision a (the
national council on radiation protection and measurements
recommended in NCRP report No. 91 "Recommendations on
Limits for Exposure to lonizing Radiation" (June 1, 1987) that no
more than five-tenths millisievert [0.05 rem] to the embryo or fetus
be received in any one month).
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C. The dose equivalent to an the embryo or fetus shall be taken as
the sum of:

(1) The deep dose equivalent to the declared pregnant woman;
and

(2) Thedose equivalent to the embryo or fetus from radionuclides
in the embryo or fetus and radionuclides in the declared
pregnant woman.

d. |f by the time the woman declares pregnancy to the licensee
or registrant, the dose equivalent to the embryo or fetus has
exceeded four and five-tenths millisievert [0.45 rem], the licensee
or registrant shall be deemed to be in compliance with subdivision a
of subsection 8 of section 33-10-04.1-06 if the additional dose
equivalent to the embryo or fetus does not exceed five-tenths
millisievert [0.05 rem] during the remainder of the pregnancy.

History: Effective March 1, 1994; amended effective July 1, 1995; May 1, 1998;
March 1. 2003.
General Authority: NDCC 23-20.1-04

“Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-04.1-07. Radiation dose limits for individual members of the
public.

1. Dose limits for individual members of the public.

a. Each licensee or registrant shall conduct operations so that:

(1) The total effective dose equivalent to individual members
of the public from the licensed or registered operation does
not exceed one millisievert [0.1 rem] in a year, exclusive
of the dose contribution from background radiation, from
any medical administration the individual has received, from
exposure to individuals administered radioactive material
and released in accordance with stbseetion—2-of section
33-46-67-05 33-10-07.1-32, voluntary participation in medical
research programs, and from the licensee’s or registrant’s
disposal of radioactive material into sanitary sewerage in
accordance with subsection 3 of section 33-10-04.1-14.
Retrofit shall not be required for locations within facilities
where only radiation machines existed prior to January 1,
1994, and met the previous requirements of five millisievert
0.5 rem] in a year; and

(2) The dose in any unrestricted area from external sources
exclusive of the dose contributions from patients
administered radioactive material and released in
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2.

C.

(=

accordance with subsection 12 of section 33-10-07-05 does
not exceed two-hundredths millisievert [0.002 rem] in any
one hour.

If the licensee or registrant permits members of the public to have
access to restricted areas, the limits for members of the public
continue to apply to those individuals.

Notwithstanding paragraph 1 of subdivision a of subsection 1 of this

section, a licensee may permit visitors to an individual who cannot
be released, under _section 33-10-07.1-32. to receive a radiation

dose greater than one millisievert [100 millirems]} if:

(1) The radiation dose received does not exceed five millisieverts

[500 millirems]: and

(2) The authorized user, as defined in chapter 33-10-07.1. has
determined before the visit that it is appropriate.

A licensee, registrant, or an applicant for a license or registration
may apply for prior department authorization to operate up to an
annual dose limit for an individual member of the public of five
itlisievert millisieverts [0.5 rem]. This application shall include the
following information:

(1) Demonstration of the need for and the expected duration of
operations in excess of the limit in subdivision a;

(2) The licensee’s or registrant’'s program to assess and control
dose within the five millisievert millisieverts [0.5 rem] annual
limit; and

(3) The procedures to be followed to maintain the dose as low as
reasonably achievable.

In addition to the requirements of this chapter, a licensee
or registrant subject to the provisions of the United States
environmental protection agency’s generally applicable
environmental radiation standards in 40 CFR 190 shall comply
with those standards.

The department may impose additional restrictions on radiation
levels in unrestricted areas and on the total quantity of
radionuclides that a licensee or registrant may release in effluents
in order to restrict the collective dose.

Compliance with dose limits for individual members of the public.

222



a. The licensee or registrant shall make or cause to be made
surveys of radiation levels in unrestricted areas and radioactive
materials in effluents released to unrestricted areas to demonstrate
compliance with the dose limits for individual members of the public
in subsection 1.

b. Alicensee or registrant shall show compliance with the annual dose
limit in subsection 1 by:

(1) Demonstrating by measurement or calculation that the total
effective dose equivalent to the individual likely to receive the
highest dose from the licensed or registered operation does
not exceed the annual dose limit; or

(2) Demonstrating that:

(a) The annual average concentrations of radioactive
material released in gaseous and liquid effluents at the
boundary of the unrestricted area do not exceed the
values specified in table Il of appendix B; and

(b) If an individual were continuously present in an
unrestricted area, the dose from external sources
would not exceed two-hundredths millisievert [0.002
rem] in an hour and five-tenths millisievert [0.05 rem]
in a year.

4
A
a

C.  Upon approval from the department, the licensee or registrant may

adjust the effluent concentration values in appendix B, table Il, for
- members of the public, to take into account the actual physical
4 and chemical characteristics of the effluents, such as, aerosol size
: distribution, solubility, density, radioactive decay equilibrium, and
chemical form.

History: Effective March 1, 1994; amended effective May 1, 1998; March 1. 2003.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-04.1-08. Testing for leakage or contamination of sealed sources.

& 1. The licensee or registrant in possession of any sealed source shall
assure that:

tH a. Each sealed source, except as specified in subdivision b of
subsection 1, is tested for leakage or contamination and the test
results are received before the sealed source is put into use unless
the licensee or registrant has a certificate from the transferor
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indicating that the sealed source was tested within six months
before transfer to the licensee or registrant.

Each sealed source that is not designed to emit alpha particles
is tested for leakage or contamination at intervals not to exceed
six months or at alternative intervals approved by the department,
after evaluation of information specified by paragraphs 4 and 5 of
subdivision k of subsection 5 of section 33-10-03-05, an agreement
state, a licensing state, or the United States nuclear regulatory
commission.

Each sealed source that is designed to emit alpha particles is
tested for leakage or contamination at intervals not to exceed three
months or at alternative intervals approved by the department,
after evaluation of information specified by paragraphs 4 and
5 of subdivision k j of subsection 5 of section 33-10-03-05, an
agreement state, a licensing state, or the United States nuclear
regulatory commission.

For each sealed source that is required to be tested for leakage or
contamination, at any other time there is reason to suspect that the
sealed source might have been damaged or might be leaking, the
licensee or registrant shall assure that the sealed source is tested
for leakage or contamination before further use.

Tests for leakage for all sealed sources, except brachytherapy
sources manufactured to contain radium, shall be capable of
detecting the presence of one hundred eighty-five becquerels
[0.005 uCi] of radioactive material on a test sample. Test samples
shall be taken from the sealed source or from the surfaces of
the container in which the sealed source is stored or mounted
on which one might expect contamination to accumulate. For a
sealed source contained in a device, test samples are obtained
when the source is in the "off" position.

The test for leakage for brachytherapy sources manufactured
to contain radium shall be capable of detecting an absolute
leakage rate of thirty-seven becquerels [0.001 pCi] of radon-222
in a twenty-four-hour period when the collection efficiency for
radon-222 and its daughters has been determined with respect to
collection method, volume, and time.

Tests for contamination from radium daughters shall be taken on
the interior surface of brachytherapy source storage containers
and shall be capable of detecting the presence of one hundred
eighty-five becquerels [0.005 uCi] of a radium daughter which has
a half-life greater than four days.
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b- 2. A licensee or registrant need not perform test for leakage or
contamination on the following sealed sources:

Sealed sources containing only radioactive material with a haif-life
of less than thirty days;

Sealed sources containing only radioactive material as a gas;

Sealed sources containing three and seven-tenths
megabecquerels [100 uCi] or less of beta or photon-emitting
material or three hundred seventy kilobecquerels [10 pCi] or less
of alpha-emitting material;

Sealed sources containing only hydrogen-3;
Seeds of iridium-192 encased in nylon ribbon; and

Sealed sources, except teletherapy and brachytherapy sources,
which are stored, not being used and identified as in storage.
The licensee or registrant shall, however, test each such sealed
source for leakage or contamination and receive the test results
before any use or transfer unless it has been tested for leakage or
contamination within six months before the date of use or transfer.

e- 3. Tests for leakage or contamination from sealed sources shall be
performed by persons specifically authorized by the department,
an agreement state, a licensing state, or the United States nuclear
regulatory commission to perform such services.

d- 4. Test results shall be kept in units of becquerel or microcurie and
maintained for inspection by the department. Records of test results
for sealed sources shall be made pursuant to subsection 4 of section

33-10-04.1-15.
e: 5. The following shall be considered evidence that a sealed source is
leaking:
{4 a. The presence of one hundred eighty-five becquerels [0.005 pCi] or

E

more of removable contamination on any test sample.

Leakage of thirty-seven becquerels [0.001 uCi] of radon-222 per
twenty-hour hours for brachytherapy sources manufactured to
contain radium.

The presence of removable contamination resulting from the

decay of one hundred eighty-five becquerels [0.005 uCi] or more
of radium.
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1.

The licensee or registrant shall immediately withdraw a leaking
sealed source from use and shall take action to prevent the spread
of contamination. The leakage sealed source shall be repaired or
disposed of in accordance with this section.

Reports of test results for leaking or contaminated sealed sources shall
be made pursuant to subsection 8 of section 33-10-04.1-16.

History: Effective March 1, 1994; amended effective July 1, 1995; March 1, 2003.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-04.1-09. Survey and monitoring.

General.

a.

Each licensee or registrant shall make, or cause to be made,
surveys that:

(1) Are necessary for the licensee or registrant to comply with
this chapter; and

(2) Are necessary reasonable under the circumstances to
evaluate:

(a) Radiation The magnitude and extent of radiation levels;

(b) Concentrations or quantities of radioactive material,
and

(c) The potential radiological hazards that could be
present.

The licensee or registrant shall ensure that instruments and
equipment used for quantitative radiation measurements, for
example, dose rate and effluent monitoring, are calibrated at
intervals not to exceed twelve months for the radiation measured
except when a more frequent interval is specified in another
applicable section of these rules or a license condition.

All personnel dosimeters, except for direct and indirect reading
pocket ionization chambers and those dosimeters used to measure
the dose to any extremity, that require processing to determine
the radiation dose and that are used by licensees and registrants
to comply with subsection 1 of section 33-10-04.1-06, with other
provisions of this article, or with conditions specified in a license
or registration shall be processed and evaluated by a dosimetry
processor:
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a.

(1

@)

Holding current personnel dosimetry accreditation from the
national voluntary laboratory accreditation program (NVLAP)
of the national institute of standards and technology; and

Approved in this accreditation process for the type of radiation
or radiations included in the national voluntary laboratory
accreditation program that most closely approximates the
type of radiation or radiations for which the individual wearing
the dosimeter is monitored.

d. The licensee or registrant shall ensure that adequate precautions

are taken to prevent a deceptive exposure of an individual
monitoring device.

2. Conditions requiring individual monitoring of external and
internal occupational dose. Each licensee or registrant shall monitor
exposures from sources of radiation at levels sufficient to demonstrate
compliance with the occupational dose limits of this chapter. At a
minimum:

Each licensee or registrant shall monitor occupational exposure
to radiation from licensed and unlicensed radiation sources under
the control of the licensee and shall supply and require the use of
individual monitoring devices by:

(1)

(2)

(3)

4)

Aduits likely to receive, in one year from sources external
to the body, a dose in excess of ten percent of the limits in
subdivision a of subsection 1 of section 33-10-04.1-06;

; likely to receive, in one
year from radiation sources external to the body, a deep
dose equivalent in excess of one millisievert [100 millirems].
a_lens dose equivalent in_excess of one and five-tenths
millisieverts [150 millirems], or a shallow dose equivalent to
the skin of the whole body or to the skin of any extremity
in_excess of five millisieverts [500 millirems] (the assigned
shallow dose equivalent must be the dose averaged over
the contiguous ten square centimeters of skin receiving the
highest exposure);

Declared preanant women likely to receive during the entire
pregnancy. from radiation sources external to the body a deep
dose equivalent in excess of one millisievert [100 millirems];

1t O LA ARY, 2 SPoPHCa8D
.
.

Individuals entering a high or very high radiation area; and
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) (5) Reserved: Individuals working with medical fluoroscopic
equipment.

(@) An individual monitoring device used for the dose to
an _embryo or fetus of a declared pregnant woman.
pursuant to subdivision a of subsection 8 of section
33-10-04.1-06. shall be located under the protective
apron at the waist.

(b) An individual monitoring device used for lens dose
equivalent shall be located at the neck (collar), or

an unshielded location closer to the eye, outside the
protective apron.

(c) When only one individual monitoring device is used
to determine the effective dose equivalent for external
radiation pursuant to paragraph 2 of subdivision ¢
of subsection 1 of section 33-10-04.1-06. it shall be
located at the neck (collar) outside the protective apron.
When a second individual monitoring device is_used.
for the same purpose,. it shall be located under the
protective apron at the waist. The second individual

monitoring device is required for a declared pregnant
woman.

b. Each licensee or registrant shall monitor, to determine compliance
with subsection 4 of section 33-10-04.1-06, the occupational intake
of radioactive material by and assess the committed effective dose
equivalent to:

(1) Adults likely to receive, in one year, an intake in excess of

ten percent of the applicable annual limit on intake in table I,
columns 1 and 2, of appendix B; and

(2) Mmors aﬁd—deelafed—pfegﬁen-t—wemeﬁ—erl-y—%e—feeewe—rﬁ

ef—ﬁve-tenﬂae—mrmefeveﬁ—fe-es-fem-]— kel to receive, in_one
year. a_committed effective dose equivalent in_excess of
one-tenth millisievert [10 millirems]; and

(3) Declared pregnant women likely to receive, during the entire
pregnancy. a committed effective dose equivalent in excess

of one millisievert [100 millirems].

[

Location of individual monitoring devices. Each licensee or
reqistrant shall ensure that individuals who are required to monitor
occupational doses in accordance with subdivision a of subsection 2
wear individual monitoring devices as follows:

228




o

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

An_individual monitoring device used for monitoring the dose to
an embryo or fetus of a_declared pregnant woman, pursuant to
subdivision a _of subsection 8 of section 33-10-04.1-06. shall be

located at the waist under any protective apron being worn by the
woman:

jo

1o

An_individual monitoring device used for monitoring the lens
dose equivalent, to demonstrate compliance with subparagraph a
of paragraph 2 of subdivision a of subsection 1 of section
33-10-04.1-06, shall be located at the neck (collar), outside any
protective apron being worn by the monitored individual, or at an
unshielded location closer to the eve; and .

An_individual monitoring device used for monitoring the dose to
the extremities, fo demonstrate compliance with subparagraph b
of paragraph 2 of subdivision a of subsection 1 of section
33-10-04.1-06, shall be worn on the extremity likely to receive
the highest exposure. Each individual monitoring device shall

be oriented to measure the highest dose to the exiremity being
monitored.

o

History: Effective March 1, 1994; amended effective July 1, 1995; March 1. 2003.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-04.1-11. Respiratory protection and controls to restrict internal
exposure in restricted areas.

1. Use of process or other engineering controls. The licensee
or registrant shall use, to the extent practical, process or other
engineering controls, such as; containment, decontamination. or
ventilation, to control the concentrations of radioactive material in air.

2. Use of other controls.

8. When it is not practical to apply process or other engineering
controls to control the concentrations of radioactive material in
air to values below those that define an airborne radioactivity
area, the licensee or registrant, consistent with maintaining the
total effective dose equivalent as low as is reasonably achievable
(ALARA), shall increase monitoring and limit intakes by one or
more of the following means:
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a- (1) Control of access;
b- (2) Limitation of exposure times;
e- (3) Use of respiratory protection equipment; or

¢ (4) Other controls.

b. If the licensee performs an as low as reasonably achievable
(ALARA) analysis to determine whether or not respirators should
be used. the licensee may consider safety factors other than
radiological factors. The licensee should also consider the impact
of respirator use on workers’ industrial health and safety.

3. Use of individual respiratory protection equipment.

a. If the licensee or registrant tses assigns or_permits the use
of respiratory protection equipment to limit intakes intake of
radioactive material pursuant to subsection 2:

(1) Except as otherwise provided in paragraph—2 this_section,
the licensee or registrant shall use only respiratory protection
equipment that is tested and certified er—had—certification
extended by the national institute for occupational safety

and health and-the—mine—safety—and-health—administration
(NIOSH).

(2) The licensee or registrant may use respiratory protection
equipment that has not been tested or certified by the national
mstltute for occupatlonal safety and health aﬁd—%he—mme

or for Wthh there is no schedule for testmg or certifi catlon
provided the licensee or registrant has submitted to the
department and the department has approved an application
for authorized use of that respiratory protection equipment,
including a demonstration by testing, or a demonstration
on the basis of test information, that the material and
performance characteristics of the respiratory protection
equipment are capable of providing the proposed degree of
protection under anticipated conditions of use.

(3) The licensee or registrant shall implement and maintain a
respiratory protection program that includes:

(a) Air sampling sufficient to identify the potential hazard,
permit proper respiratory protection equipment
selection, and estimate expesures doses;
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(b)

(©)

(d)

)

Surveys and bioassays, as appropriate, to evaluate
actual intakes;

Testing of respiratory protection equipment for
operability, including user seal check for face sealing
devices and functional check for others, immediately
prior to each use;

Written procedures regarding selection—fitting;
. ’ Ny : I test] : (et

E

Monitoring, including air sampling and bioassays:

S

Supervision and training of respirator users:

&

Fit testing;

E

Respirator selection:
Breathing air quality;

B B

Inventory and control;

B

Storage. issuance, maintenance, repair. testing.
and quality assurance of respiratory protection
equipment;

Recordkeeping;

B B

Limitations on periods of respirator use and relief
from respirator use;

B

The use of process or other engineering controls.
instead of respiratory protection equipment: and

E

The routine, nonroutine, and emergency use of
respiratory protection equipment;

Determination by a physician prior—to—initial-fitting—of
feapiratery—pretection equlpme_nt. and—either—every
twetve .'"e“ﬂ S thelealte_l of ,penedleally_at'a'llequeney
.detemul:_ned" byﬁa physuelanl that th.e lmdmduall uls_ o
equipment: that the individual user is medically fit
to use respiratory protection equipment, before:
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(4)

€} (8

[1] The. initial fitting of a face sealing respirator;

[2] Before the first field use of nonface sealing
respirators: and

[3] Either every twelve months thereafter, or
periodically at a frequency determined by a
physician; and

(f) Fit testing. with fit factor greater than or equal to
ten times the assigned protection factor for negative
pressure devices, and a fit factor greater than or equal
to_five hundred for any positive pressure, continuous
flow, and pressure-demand devices., before the first
field use of tight-fitting, face-sealing respirators and
periodically thereafter at a frequency not to exceed one
year. Fit testing must be performed with the facepiece
operating in the negative pressure mode.

The licensee or registrant shall advise each respiratory
protection equipment user that the user may leave the area
at any time for relief from respiratory protection equipment
use in the event of equipment malfunction, physical or
psychological distress, procedural or communication failure,
significant deterioration of operating conditions, or any other
conditions that might require such relief.

The licensee or registrant shall use respirator protection
equipment within the equipment manufacturer’s expressed
limitations for type and mode of use ard. _The licensee or

registrant shall also_consider limitations appropriate to the
type and mode of use. When selecting respiratory devices
the licensee or registrant shall provide proper—visuat for
vision correction, adequate communication, low temperature
work environments, and the concurrent use of other safety or
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(1)

radiological protection equipment. The licensee or reqgistrant
shall use equipment in such a way as not to interfere with the

proper_operation_of the respirator and shall consider other
special capabilities, such as adequate skin protection, when

needed.

Standby rescue persons are required whenever one-piece
atmosphere-supplying suits, or any combination of supplied
air_respiratory protection device and_personnel protective
equipment are used from which an unaided individual would
have difficulty extricating himself or herself. The standby
persons must be equipped with respiratory protection devices
or other apparatus appropriate for the potential hazards. The
standby rescue persons shall observe or otherwise maintain
continuous communication with the workers (visual, voice,
signal line, telephone, radio. or other suitable means), and
be immediately available to assist them in case of a failure
of the air supply or for any other reason that requires relief
from distress. A sufficient number of standby rescue persons
must be immediately available to assist all users of this type

of equipment and to provide effective emergency rescue if
needed. '

Atmosphere-supplying respirators must be supplied with
respirable air of grade D quality or better as defined by
the compressed gas association in publication G-7.1,
"Commodity Specification for Air" 1997 and included in the

requlations of the United States occupational safety and
health administration [29 CFR _1910.134(i){(1)(ii)}(A) through

(E)]. Grade D quality air criteria, including:
(@) Oxygen content (v/v) of 19.5 through 23.5 percent;

Hydrocarbon (condensed) content of five milligrams per

cubic meter of air or less:

Carbon monoxide (CO) content of ten parts per milion

or less:

million or less: and

(b)
(c)
(d) Carbon dioxide content of one thousand parts per
(e)

Lack of noticeable odor.

The licensee shall ensure that no objects. materials. or
substances, such as facial hair, or any conditions that
interfere_with the face to _facepiece seal or valve function.
and that are under the control of the respirator wearer, are
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present between the skin of the wearer’s face and the sealing
surface of a tight-fitting respirator facepiece.

When estimating expesure-of dose to individuals te from intake of

alrborne radnoactlve materlals fhe—heeﬁsee-ef-regstfaﬁ{—may-meke

the concentratlon of radloactlve matenal in the air that is

inhaled when respiratory-protection-equipmentis respirators
are worn may-be is initially estimated-by-dividing-the-average
eoncentration—in—air—during—each—period—of—uninterrupted
use—by-the assumed fo be the ambient concentration in
air_without _respiratory protection. divided by the assigned
protection factor. If the exposure dose is later found to be
greater than initially estimated, the corrected value shall be
used; however, if the exposure is later found to be less than
initially estimated, the corrected value may be used.




4. Further restrictions on the use of respiratory protection
equipment. The department may impose restrictions in addition
to those in subsection 2, subsection 3, and appendix A to:

a. Ensure that the respiratory protection program of the licensee or
registrant is adequate to limit expestres—of doses to individuals
toe from intakes of airborne radioactive materials consistent with

maintaining total effective dose equivalent as low as reasonably
achievable; and

b. Limit the extent to which a licensee or_ registrant may use
respiratory protection equipment instead of process controls or
other engineering controls.

o

Application for use of higher assigned protection factors. The
licensee or registrant shall obtain authorization from the department
before using assigned protection factors in excess of those specified in
appendix A. The department may authorize a licensee or registrant to
use higher assigned protection factors on receipt of an application that:

a. Describes the situation for which a need exists for higher protection
factors; and

b. Demonstrates that the respiratory protection equipment provides
these higher protection factors under the proposed conditions of
use.

History: Effective March 1, 1994; amended effective July 1, 1995; May 1, 1998;
March 1, 2003.

General Authority: NDCC 23-20.1-04

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

33-10-04.1-12. Storage Security and control of licensed or registered
sources of radiation.

1. Seecurity-of-stored-sotrees-ofradiation: The licensee or registrant
shall secure radioactive_material from unauthorized removal or access




o

4.

]

irra-controlled-or-unrestricted-s hat-arerot-nstoraae- Th

licensee or registrant shall maintain constant surveillance and use
devices or administrative procedures to prevent unauthorized use
of radioactive material that is in an unrestricted area and that is not

in_storage.

he registrant _shall secure reqistered radiation machines from

unauthorized removal.

—f

he registrant shall use devices or administrative procedures to prevent

unauthorized use of registered radiation machines.

History: Effective March 1, 1994; amended effective March 1. 2003.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-04.1-13. Precautionary procedures.

1.

2.

Caution signs.

a.

Standard radiation symbol. Unless otherwise authorized by the
department, the symbol prescribed by this subsection shall use
the colors magenta, or purple, or black on yellow background.
The symbol prescribed is the three-bladed design as shown in
appendix H.

Exception to color requirements for standard radiation symbol.
Notwithstanding the requirements of subdivision a, licensees
or registrants are authorized to label sources, source holders,
or device components containing sources of radiation that are
subjected to high temperatures, with conspicuously etched
or stamped radiation caution symbols and without a color
requirement.

Additional information on signs and labels. In addition to the
contents of signs and labels prescribed in this chapter, the
licensee or registrant shall provide, on or near the required
signs and labels, additional information, as appropriate, to make
individuals aware of potential radiation exposures and to minimize
the exposures.

Posting requirements. |
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Posting of radiation areas. The licensee or registrant shall post
each radiation area with a conspicuous sign or signs bearing the
radiation symbol and the words "CAUTION;: RADIATION AREA".

Posting of high radiation areas. The licensee or registrant shall post
each high radiation area with a conspicuous sign or signs bearing
the radiation symbol and the words "CAUTION;: HIGH RADIATION
AREA" or "DANGER;; HIGH RADIATION AREA".

Posting of very high radiation areas. The licensee or registrant shall
post each very high radiation area with a conspicuous sign or signs
bearing the radiation symbol and words "GRAVE DANGER;; VERY
HIGH RADIATION AREA".

Posting of airborne radioactivity areas. The licensee or registrant
shall post each airborne radioactivity area with a conspicuous sign
or signs bearing the radiation symbol and the words "CAUTION;;
AIRBORNE RADIOACTIVITY AREA" or "DANGER;: AIRBORNE
RADIOACTIVITY AREA".

Posting of areas or rooms in which licensed or registered
material is used or stored. The licensee or registrant shall
post each area or room in which there is used or stored an
amount of licensed or registered material exceeding ten times
the quantity of such material specified in appendix C with a
conspicuous sign or signs bearing the radiation symbol and the
words "CAUTION;: RADIOACTIVE MATERIALS) MATERIAL" or
"DANGER;: RADIOACTIVE MATERIALS) MATERIAL".

Exceptions to posting requirements.

a.

A licensee or registrant is not required to post caution signs in areas
or rooms containing sources of radiation for periods of less than
eight hours, if each of the following conditions is met:

(1) The sources of radiation are constantly attended during these
periods by an individual who takes the precautions necessary
to prevent the exposure of individuals to sources of radiation
in excess of the limits established in this chapter; and

(2) The area or room is subject to the licensee’s or registrant’s
control.

Rooms or other areas in hospitals that are occupied by patients
are not required to be posted with caution signs pursuant to
subsection 2 provided that the patient could be released from
control pursuant to subsection 12 of section 33-10-07-05.
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C.

d.

A room or area is not required to be posted with a caution sign
because of the presence of a sealed source provided the radiation
level at thirty centimeters from the surface of the sealed source
container or housing does not exceed five hundredths millisievert
[0.005 rem] per hour.

A room or area is not required to be posted with a caution sign
because of the presence of radiation machines used solely for
diagnosis in the healing arts.

Labeling containers and radiation machines.

a.

The licensee or registrant shall ensure that each container of
licensed or registered material bears a durable, clearly visibie
label bearing the radiation symbol and the words "CAUTION;:
RADIOACTIVE MATERIAL" or "DANGER;: RADIOACTIVE
MATERIAL". The label shall also provide information, such as the
radionuclides present, an estimate of the quantity of radioactivity,
the date for which the activity is estimated, radiation levels, kinds
of materials, and mass enrichment, to permit individuals handling
or using the containers, or working in the vicinity of the containers,
to take precautions to avoid or minimize exposures.

Each licensee or registrant shall, prior to removal or disposal of
empty uncontaminated containers to unrestricted areas, remove or
deface the radioactive material label or otherwise clearly indicate
that the container no longer contains radioactive materials.

Each registrant shall ensure that each radiatioh machine is labeled
in a conspicuous manner which cautions individuals that radiation
is produced when it is energized.

Exemptions to labeling requirements. A licensee or registrant is not
required to label:

a.

Containers holding licensed or registered material in quantities less
than the quantities listed in appendix C;

Containers holding licensed or registered material in
concentrations less than those specified in table 11l of appendix B;

Containers attended by an individual who takes the precautions
necessary to prevent the exposure of individuals in excess of the
limits established by this chapter;

Containers when they are in transport and packaged and labeled

in accordance with the rules of the United States department
of transportation (Labeling of packages containing radioactive
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materials is required by the United States department of
transportation if the amount and type of radioactive material
exceeds the limits for an excepted quantity or article as defined
and limited by United States department of transportation rules
49 CFR 173.403(m) and (w) and 173.421-424.);

Containers that are accessible only to individuals authorized to
handle or use them, or to work in the vicinity of the containers, if
the contents are identified to these individuals by a readily available
wriften record. Examples of containers of this type are containers
in locations such as water-filled canals, storage vaults, or hot cells.
The record shall be retained as long as the containers are in use
for the purpose indicated on the record; or

Installed manufacturing or process equipment, such as piping and
tanks.

6. Procedures for receiving and opening packages.

a.

Each licensee or registrant who expects to receive a package
containing quantities of radioactive material in excess of a type A
quantity, as defined in section 33-10-13-02 and appendix A of
chapter 33-10-13, shall make arrangements to receive:

(1) The package when the carrier offers it for delivery; or

(2) The notification of the arrival of the package at the carrier’s
terminal and to take possession of the package expeditiously.

Each licensee or registrant shall:

(1) Monitor the external surfaces of a labeled package for
radioactive contamination unless the package contains only
radioactive material in the form of gas or in special form as
defined in section 33-10-01-04. Labeled package means
posted with a radioactive white |, yellow I, or yellow lii label
as specified in United States department of transportation
rules 49 CFR 172.403 and 172.436-440;

(2) Monitor the external surfaces of a labeled package for
radiation levels unless the package contains quantities of
radioactive material that are less than or equal to the type A
quantity, as defined in section 33-10-13-02 and appendix A
of chapter 33-10-13. Labeled package means posted with a
radioactive white |, yellow i, or yellow lll label as specified
in United States department of transportation rules 49 CFR
172.403 and 172.436-440; and
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(3) Monitor all packages known to contain radioactive material

for radioactive contamination and radiation levels if there
is evidence of degradation of package integrity, such as
packages that are crushed, wet, or damaged.

The licensee or registrant shall perform the monitoring required
by subdivision b as soon as practical after receipt of the package,
but not later than three hours after the package is received at
the licensee’s or registrant's facility if it is received during the
licensee’s or registrant’'s normal working hours or if there is
evidence of degradation of package integrity, such as a package
that is crushed, wet, or damaged. If a package is received after
working hours and has no evidence of degradation of package
integrity, the package shall be monitored no later than three hours
from the beginning of the next working day.

The licensee or registrant shall immediately notify the final delivery

carrier and, by-telephone-and-telegram;mailgram;-or-facsimite; the

department by telephone in accordance with contact information in
section 33-10-01-13 when:

(1) Removable radioactive surface contamination exceeds the
limits of subsection 8 of section 33-10-13-15; or

(2) External radiation levels exceed the limits of subsections 9
and 10 of section 33-10-13-15.

Each licensee or registrant shail:

(1) Establish, maintain, and retain written procedures for safely
opening packages in which radioactive material is received,;
and

(2) Ensure that the procedures are followed and that due
consideration is given to special instructions for the type of
package being opened.

Licensees or registrants trensferrig transporting special form
sources in vehicles owned or operated by the licensee or registrant

to and from a worksite are exempt from the contamination
monitoring requirements of subdivision b, but are not exempt
from the monitoring requirement in subdivision b for measuring
radiation levels that ensures that the source is still properly lodged
in its shield.

History: Effective March 1, 1994; amended effective July 1, 1995; May 1, 1998;

March 1. 2003.

General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04
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33-10-04.1-14. Waste disposal.

1.

General requirements.

a. A licensee or registrant shall dispose of licensed or registered
material only:

(1)

()
3

(4)

By transfer to an authorized recipient as provided in
subsection 6 or in chapter 33-10-03, or to the United
States department of energy;

By decay in storage;

By release in effluents within the limits in subsection 1 of
section 33-10-04.1-07; or

As authorized pursuant to subsection 2, 3, 4, or 5.

b. A person shall be specifically licensed or registered to receive
waste containing licensed or registered material from other
persons for:

(1)
()
)
4)

(6)

Treatment prior to disposal;
Treatment or disposal by incineration;
Decay in storage;

Disposal at a land disposal facility licensed pursuant to
10 CFR 61; or

Storage until transferred to a storage or disposal facility
authorized to receive the waste.

Method for obtaining approval of proposed disposal procedures.
A licensee or registrant or applicant for a license or registration may
apply to the department for approval of proposed procedures, not
otherwise authorized in this article, to dispose of licensed or registered
material generated in the licensee’s or registrant’s operations. Each
application shall include:

a. Adescription of the waste containing licensed or registered material
to be disposed of, including the physical and chemical properties
that have an impact on risk evaluation, and the proposed manner
and conditions of waste disposal;

b. An analysis and evaluation of pertinent information on the nature
of the environment;
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3.

C. The nature and location of other potentially affected facilities; and

d. Analyses and procedures to ensure that doses are maintained as
low as is reasonably achievable and within the dose limits in this
chapter.

Disposal by release into sanitary sewerage.

a. A licensee or registrant may discharge licensed or registered
material into sanitary sewerage if each of the following conditions
is satisfied:

(1)

(2)

3)

(4)

The material is readily soluble, or is readily dispersible
biological material, in water;

The quantity of licensed or registered radioactive material
that the licensee or registrant releases into the sewer in
one month divided by the average monthly volume of water
released into the sewer by the licensee or registrant does
not exceed the concentration listed in table Il of appendix B;

If more than one radionuclide is released, the following
conditions must also be satisfied:

(@) The licensee or registrant shall determine the fraction
of the limit in table Ill of appendix B represented by
discharges into sanitary sewerage by dividing the actual
monthly average concentration of each radionuclide
released by the licensee or registrant into the sewer by
the concentration of that radionuclide listed in table Il
of appendix B; and

(b) The sum of the fractions for each radionuclide required
by subparagraph a does not exceed unity; and

The total quantity of licensed or registered radioactive
material that the licensee or registrant releases into the
sanitary sewerage in a year does not exceed one hundred
eighty-five gigabecquerels [5 pCi] of hydrogen-3, thirty-seven
gigabecquerels [1 uCi] of carbon-14, and 37 gigabecquerels
[1 uCi] of all other radioactive materials combined.

b. Excreta from individuals undergoing medical diagnosis or therapy
with radioactive material are not subject to the limitations contained
in subdivision a.

4. Treatment or disposal by incineration. A licensee or registrant may
treat or dispose of licensed or registered material by incineration only in
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the form and concentration specified in subsection 5 or as specifically
approved by the department pursuant to subsection 2.

Disposal of specific wastes.

a.

b.

A licensee or registrant may dispose of the following licensed or
registered material as if it were not radioactive:

(1) One and eighty-five one-hundredths kilobecquerels
[0.05 uCil, or less, of hydrogen-3 or carbon-14 per gram of
medium used for liquid scintillation counting; and

(2) One and eighty-five one-hundredths kilobecquerels
[0.05 uCi], or less, of hydrogen-3 or carbon-14 per gram of
animal tissue, averaged over the weight of the entire animal.

A licensee or registrant shall not dispose of tissue pursuant to
paragraph 2 of subdivision a in a manner that would permit its use
either as food for humans or as animal feed.

The licensee or registrant shall maintain records in accordance with
subsection 9 of section 33-10-04.1-15.

Transfer for disposal and manifests.

a.

The requirements of this subsection and—appendix—bB and
appendix G are designed to control:

(1) Control transfers of low-level radioactive waste by any waste
generator, waste collector, or waste processor licensee, as
defined in appendix G, who ships low-level waste either
directly, or indirectly through a waste collector or waste
processor, to a licensed low-level radioactive waste land
disposal facility-establish;

(2)

(3) Supplement existing requirements concerning transfers and
recordkeeping for those wastes.

Establish a manifest tracking system supplement;; and
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C.

{2) Any licensee shipping radioactive waste intended for
ultimate disposal at a licensed land disposal facility must
document the information required on the uniform low-level
radioactive waste manifest and transfer this recorded
manifest information to the intended consignee in accordance
with appendix G.

Each shipment manifest shall include a certification by the waste
generator as specified in section 1l of eppendixb-er appendix G;

as-appropriate.

Each person involved in the transfer of waste for disposal or
in the disposal of waste, including the waste generator, waste
collector, waste processor, and disposal facility operator, shall
comply with the requirements specified in section Il of appendixb

of appendix G-as-appropriate.

7. Compliance with environmental and health protection rules.
Nothing in subsection 1, 2, 3, 4, 5, or 6 relieves the licensee or
registrant from complying with other applicable federal, state, and local
rules governing any other toxic or hazardous properties of materials
that may be disposed of in accordance with subsection 1, 2, 3, 4, 5, or

6.

History: Effective March 1, 1994; amended effective July 1, 1995; May 1, 1998;

March 1, 2003.

General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-04.1

33-10-04.1-15. Records.

1. General provisions.

a.

Each licensee or registrant shall use the international system
units becquerel, gray, sievert, and coulomb per kilogram, or the
special units curie, rad, rem, and roentgen, including multiples and
subdivisions, and shall clearly indicate the units of all quantities on
records required by this chapter.

Notwithstanding the requirements of subdivision a, when recording
information on shipment manifests, as required in paragraph 2 of
subdivision b of subsection 6 of section 33-10-04.1-14, information
must be recorded in the international system of units or in the
international system of units and units as specified in subdivision a.
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The licensee or registrant shall make a clear distinction among the
quantities entered on the records required by this chapter, such as,
total effective dose equivalent, total organ dose equivalent, shallow
dose equivalent, eye lens dose equivalent, deep dose equivalent,
or committed effective dose equivalent.

2. Records of radiation protection programs.

a.

Each licensee or registrant shall maintain records of the radiation
protection program, including: :

(1) The provisions of the program; and

(2) Audits and other reviews of program content and
implementation.

The licensee or registrant shall retain the records required by
paragraph 1 of subdivision a until the department terminates each
pertinent license or registration requiring the record. The licensee
or registrant shall retain the records required by paragraph 2 of
subdivision a for three years after the record is made.

3. Records of surveys.

a.

Each licensee or registrant shall maintain records showing the
results of surveys and calibrations required by subsection 1 of
section 33-10-04.1-09 and subdivision b of subsection 6 of section
33-10-04.1-13. The licensee or registrant shall retain these
records for three years after the record is made.

The licensee or registrant shall retain each of the following
records until the department terminates each pertinent license or
registration requiring the record:

(1) Records of the results of surveys to determine the dose
from external sources of radiation,_and used; in the absence
of or in combination with individual monitoring datas in the
assessment of individual dose equivalents;

(2) Records of the results of measurements and calculations
used to determine individual intakes of radioactive material
and used in the assessment of internal dose;

(3) Records showing the results of air sampling, surveys, and
bioassays required pursuant to subparagraphs a and b of
paragraph 3 of subdivision a of subsection 3 of section
33-10-04.1-11; and
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(4) Records of the results of measurements and calculations
used to evaluate the release of radioactive effluents to the
environment. This includes those records of the results of
measurements and calculations used to evaluate the release
of radioactive effluents to the environment required under
the standards for protection against radiation in effect prior
to March 1, 1994.

C. Upon termination of the license or registration, the licensee or
registrant shall permanently store records on the department’s
occupational radiation exposure history form (SFN 19443) or
equivalent, or shall make provision with the department for transfer
to the department. :

4. Records of tests for leakage or contamination of sealed sources.
Records of tests for leakage or contamination of sealed sources
(required by subsection 1 of section 33-10-04.1-08) shall be kept in
units of becquerel or microcurie and maintained for inspection by the
department for five years after the records are made.

5. Records of prior occupational dose.

a. The licensee or registrant shall retain the records of prior
occupational dose and exposure history as specified in
subsection 5 of section 33-10-04.1-06 on the department’s
occupational radiation exposure history form (SFN 19443) or
equivalent until the department terminates each pertinent license
or registration requiring this record. The licensee or registrant shall
retain records used in preparing the department’s occupational
radiation exposure history form (SFN 19443) or equivalent for
three years after the record is made.

b. Upon termination of the license or registration, the licensee or
registrant shall permanently store records on the department’s
occupational radiation exposure history form (SFN 19443) or
equivalent, or shall make provision with the department for transfer
to the department.

6. Records of planned special exposures.

a. For each use of the provisions of subsection 6 of section
33-10-04.1-06 for planned special exposures, the licensee or
registrant shall maintain records that describe:

(1) The exceptional circumstances requiring the use of a planned
special exposure;
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b.

(2) The name of the management official who authorized
the planned special exposure and a copy of the signed
authorization;

(3) What actions were necessary;
(4) Why the actions were necessary;

(6) What precautions were taken to assure that doses were
- maintained as low as is reasonably achievable;

(6) Whatindividual and collective doses were expected to result;
and

(7) The doses actually received in the planned special exposure.

The licensee or registrant shall retain the records until the
department terminates each pertinent license or registration
requiring these records.

Upon termination of the license or registration, the licensee or
registrant shall permanently store records on the department’s
occupational radiation exposure history form (SFN 19443) or
equivalent, or shall make provision with the department for transfer
to the department.

7. Records of individual monitoring results.

a.

Recordkeeping requirement. Each licensee or registrant shali
maintain records of doses received by all individuals for whom
monitoring was required pursuant to subsection 2 of section
33-10-04.1-09, and records of doses received during planned
special exposures accndents and emergency condltlons

records shall include, when apphcable

(1) The deep dose equivalent to the whole body, eye lens dose
equivalent to the eye, shallow dose equivalent to the skin,
and shallow dose equivalent to the extremities;

(2) The estimated intake of radionuclides, see subsection 2 of
section 33-10-04.1-06;

(3) The committed effective dose equivalent assigned to the
intake of radionuclides;

(4) The specific information used to calculate the committed
effective dose equivalent pursuant to subdivision

247



9.

subdivisions a and c¢ of subsection 4 of section

33-10-04.1-06 and when required by subsection 2 of section
33-10-04.1-09;

(5) The total effective dose equivalent when required by
subsection 2 of section 33-10-04.1-06; and

(6) The total of the deep dose equivalent and the committed dose
to the organ receiving the highest total dose.

Recordkeeping frequency. The licensee or registrant shall make
entries of the records specified in subdivision a at intervals not to
exceed one year.

Recordkeeping format. The licensee or registrant shall maintain
the records specified in subdivision a on the department’s current
occupational radiation exposure form (SFN 8416), in accordance
with the instructions for the department’s current occupational
radiation exposure form (SFN 8416), or in clear and legible records
containing all the information required by the department’s current
occupational radiation exposure form (SFN 8416).

The licensee or registrant shall maintain the records of dose
equivalent to an the embryo or fetus with the records of dose
to the declared pregnant woman. The declaration of pregnancy,
including the estimated date of conception, shall also be kept on
file, but may be maintained separately from the dose records.

The licensee or registrant shall retain each required form or
record until the department terminates each pertinent license or
registration requiring the record.

Upon termination of the license or registration, the licensee or
registrant shall permanently store records on the department’s
occupational radiation exposure history form (SFN 19443) or
equivalent, or shall make provision with the department for transfer
to the department.

Records of dose to individual members of the public.

a.

Each licensee or registrant shall maintain records sufficient to
demonstrate compliance with the dose limit for individual members
of the public. See subsection 1 of section 33-10-04.1-07.

The licensee or registrant shall retain the records required by
subdivision a until the department terminates each pertinent
license or registration requiring the record.

Records of waste disposal.
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10.

1.

12.

a. Each licensee or registrant shall maintain records of the disposal of
licensed or registered materials made pursuant to subsection 2, 3,
4, or 5 of section 33-10-04.1-14, chapter 33-10-03, or disposal by
burial in soil, including burials authorized before October 1, 1982.

b. The licensee or registrant shall retain the records required by
subdivision a until the department terminates each pertinent
license or registration requiring the record.

Requirements for disposition of these records, prior to license
termination, are located in subsection 14 of section 33-10-03-05
and in sections 33-10-04.1-14 and 33-10-04.1-15 for activities
licensed or registered under this article.

Records of testing entry control devices for very high radiation areas.

a. Each licensee or registrant shall maintain records of tests made
pursuant to paragraph 9 of subdivision b of subsection 3 of section
33-10-04.1-10 on entry control devices for very high radiation
areas. These records must include the date, time, and results of
each such test of function.

b. The licensee or registrant shall retain the records required by
subdivision a for three years after the record is made.

Form of records. Each record required by this chapter shall be legible
throughout the specified retention period. The record shall be the
original or a reproduced copy or a microform, provided that the copy
or microform is authenticated by authorized personnel and that the
microform is capable of producing a clear copy throughout the required
retention period or the record may also be stored in electronic media
with the capability for producing legible, accurate, and complete
records during the required retention period. Records, such as letters,
drawings, and specifications, shall include all pertinent information,
such as stamps, initials, and signatures. The licensee shall maintain
adequate safeguards against tampering with and loss of records.

Prior to license termination, each licensee authorized to possess
radioactive material with a half-life greater than one hundred twenty
days, in an unsealed form, shall forward the following records to the
department:

a. Records of disposal of licensed material made under subsection 2
of section 33-10-04.1-14 {including records of burials made before
the effective date of this section}, and subsections 3, 4, and 5 of
section 33-10-04.1-14; and

b. Records required by paragraph 4 of subdivision b of subsection 3
of section 33-10-04.1-15.
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13. If licensed activities are transferred or assigned in accordance with
subdivision b of subsection 7 of section 33-10-03-05, each licensee
authorized to possess radioactive material, with a half-life greater
than one hundred twenty days, in an unsealed form, shall transfer
the following records to the new licensee and the new licensee will
be responsible for maintaining these records until the licensee is
terminated:

a. Records of disposal of licensed material made under subsection 2
of section 33-10-04.1-14 f{including burials made before the
effective date of this section}, and subsections 3, 4, and 5 of
section 33-10-04.1-14; and

b. Records required by paragraph 4 of subdivision b of subsection 3
of section 33-10-04.1-15.

14. Prior to license termination, each licensee shall forward the records
required by subdivision g of subsection 14 of section 33-10-03-05 to
the department.

History: Effective March 1, 1994; amended effective May 1, 1998; March 1, 2003.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04, 23-20.1-09.1

33-10-04.1-16. Reports.

1. Reports of stolen, lost, or missing licensed or registered sources
of radiation.

a. Telephone reports. Each licensee or registrant shall report to the
department by telephone as follows:

(1) Immediately after its occurrence becomes known to the

licensee or registrant, stolen, lost, or missing licensed or

' registered radioactive material in an aggregate quantity

equal to or greater than one thousand times the guantity

specified in appendix C under such circumstances that it

appears to the licensee or registrant that an exposure could
result to individuals in unrestricted areas; of

(2) Within thirty days after its occurrence becomes known to
the licensee or registrant, lost, stolen, or missing licensed
or registered radioactive material in an aggregate quantity
greater than ten times the quantity specified in appendix C
that is still missing-;_ and

(3) Immediately after its occurrence becomes known to the
registrant, a stolen, lost, or missing radiation machine.
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Written reports. Each licensee or registrant required to make a
report pursuant to subdivision a, within thirty days after making
the telephone report, shall make a written report to the department
setting forth the following information:

(1) A description of the licensed or registered source of radiation
involved, including, for radioactive material, the kind,
quantity, and chemical and physical form; and, for radiation
machines, the manufacturer, model and serial number, type
and maximum energy of radiation emitted;

(2) A description of the circumstances under which the loss or
theft occurred;

(3) A statement of disposition, or probable disposition, of the
licensed or registered source of radiation involved;

(4) Exposures of individuals to radiation, circumstances under
which the exposures occurred, and the possible total effective
dose equivalent to persons in unrestricted areas;

(5) Actions that have been taken, or will be taken, to recover the
source of radiation; and

(6) Procedures or measures that have been, or will be, adopted
to ensure against a recurrence of the loss or theft of licensed
or registered sources of radiation.

Subsequent to filing the written report, the licensee or registrant
shall also report additional substantive information on the loss or
theft within thirty days after the licensee or registrant learns of such
information.

The licensee or registrant shall prepare any report filed with
the department pursuant to this subsection so that names of
individuals who may have received exposure to radiation are
stated in a separate and detachable portion of the report.

2. Notification of incidents.

a.

Immediate notification. Notwithstanding other requirements for
notification, each licensee or registrant shall immediately report
each event involving a source of radiation possessed by the
licensee or registrant that may have caused or threatens to cause
any of the following conditions:

(1) An individual to receive:
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@)

(@) A total effective dose equivalent of twenty-five
one-hundredths sievert [25 rem] or more;

(b) An—eye A _lens dose equivalent of seventy-five
one-hundredths sievert [75 rem] or more; or

(c) A shallow dose equivalent to the skin or extremities ora
total organ dose equivalent of two and five-tenths gray
[250 rad] or more; or

The release of radioactive material, inside or outside of a
restricted area, so that, had an individual been present for
twenty-four hours, the individual could have received an
intake five times the annual limit on intake. This provision
does not apply to locations where personnel are not normally
stationed during routine operations, such as hot-cells or
process enclosures.

Twenty-four-hour notification. Each licensee or registrant, within
twenty-four hours of discovery of the event, shall report to the

department each event involving loss of control of a licensed
or registered source of radiation possessed by the licensee or
registrant that may have caused, or threatens to cause, any of the
following conditions:

(1)

()

An individual to receive, in a period of twenty-four hours:

(@) A total effective dose equivalent exceeding
five-hundredths sievert [5 rem];

(b) Anr—eye lens dose equivalent exceeding

fifteen-hundredths sievert [15 rem}; or

(c) A shallow dose equivalent to the skin or extremities
or a total organ dose equivaient exceeding five-tenths
sievert [50 rem]; or

The release of radioactive material, inside or outside of a
restricted area, so that, had an individual been present for
twenty-four hours, the individual could have received an
intake in excess of one annual limit on intake. This provision
does not apply to locations where personnel are not normally
stationed during routine operations, such as hot-cells or
process enclosures.

The licensee or registrant shall prepare each report filed with the
department pursuant to this subsection so that names of individuals
who have received exposure to sources of radiation are stated in a
separate and detachable portion of the report.
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3.

Licensees or registrants shall make the reports required by
subdivisions a and b to the department by telephone, telegram;

mailgram—or—facsimile—to—the—department in_accordance with
contact information contained in section 33-10-01-13.

The provisions of this subsection do not apply to doses that result
from planned special exposures, provided such doses are within
the limits for planned special exposures and are reported pursuant
to subsection 4.

Reports of exposures, radiation levels, and concentrations of
radioactive material exceeding the constraints or limits.

a.

Reportable events. In addition to the notification required by
subsection 2, each licensee or registrant shall submit a written
report within thirty days after learning of any of the following
occurrences:

(1) Incidents for which notification is required by subsection 2; er
(2) Doses in excess of any of the following:

(@) The occupational dose limits for adults in subsection 1
of section 33-10-04.1-06;

(b) The occupational dose limits for a minor in subsection 7
- of section 33-10-04.1-06;

(c) The limits for an embryo or fetus of a declared pregnant
woman in subsection 8 of section 33-10-04.1-06;

(d) The limits for an individual member of the public in
subsection 1 of section 33-10-04.1-07; ef

(e) Any applicable limit in the license or registration; or

(f) The as low as is reasonably achievable (ALARA)
constraints for air emissions established under
subsection 2 of section 33-10-04.1-05-;

(3) Levels of radiation or concentrations of radioactive material
in:

(@) A restricted area in excess of applicable limits in the
license or registration; or

(b) An unrestricted area in excess of ten times the
applicable limit set forth in this chapter or in the license
or registration, whether or not involving exposure of
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(4)

=

(1)

()

any individual in excess of the limits in subsection 1 of
section 33-10-04.1-07; or '

For licensees subject to the provisions of United States
environmental protection agency’s generally applicable
environmental radiation standards in 40 CFR 190, levels
of radiation or releases of radioactive material in excess of
those standards, or of license conditions related to those
standards.

Contents of reports.

Each report required by subdivision a shall describe the
extent of exposure of individuals to radiation and radioactive
material, including, as appropriate:

(@) Estimates of each individual's dose;

(b) The levels of radiation and concentrations of radioactive
material involved; '

(¢) The cause of the elevated exposures, dose rates, or
concentrations; and

(d) Corrective steps taken or planned to ensure against
a recurrence, including the schedule for achieving
conformance with applicable limits, as low as is
reasonably achievable (ALARA) constraints, generally
applicable environmental standards, and associated
license or registration conditions.

Each report filed pursuant to subdivision a shall include
for each occupationally overexposed individual: the name,
social security account number, and date of birth. With
respect to the limit for the embryo or fetus in subsection 8 of
section 33-10-04.1-06, the identifiers should be those of the
declared pregnant woman. The report shall be prepared so
that this information is stated in a separate and detachable
portion of the report.

C. Al licensees or registrants who make reports pursuant to
subdivision a shall submit the report in writing to the department.

Reports of planned special exposures. The licensee or registrant
shall submit a written report to the department within thirty days
following any planned special exposure conducted in accordance with
subsection 6 of section 33-10-04.1-06, informing the department that a
planned special exposure was conducted and indicating the date the
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planned special exposure occurred and the information required by
subsection 6 of section 33-10-04.1-15.

Reporting requirements.

a.

Immediate report. Each licensee shall notify the department as
soon as possible but not later than four hours after the discovery
of an event that prevents immediate protective actions necessary
to avoid exposures to radiation or radioactive materials that could
exceed regulatory limits or releases of licensed material that could
exceed regulatory limits (events may include fires, explosions, toxic
gas releases, etc.).

Twenty-four-hour report. Each licensee shall notify the department
within twenty-four hours after the discovery of any of the following
events involving licensed material:

(1) An unplanned contamination event that:

(a) Requires access to the contaminated area, by workers
or the public, to be restricted for more than twenty-four
hours by imposing additional radiological controls or by
prohibiting entry into the area;

(b) Involves a quantity of material greater than five times
the lowest annual limit on intake specified in appendix B
of this chapter for the material; and

(c) Has access tothe area restricted for a reason other than
to allow isotopes with a half-life of less than twenty-four
hours to decay prior to decontamination.

(2) An event in which equipment is disabled or fails to function
as designed when:

(a) The equipment is required by rule or license condition
to prevent releases exceeding regulatory limits,
to prevent exposures to radiation and radioactive
materials exceeding regulatory limits, or to mitigate the
consequences of an accident;

(b) The equipment is required to be available and operable
when it is disabled or fails to function; and

(c) No redundant equipment is available and operable to
perform the required safety function.
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(3)

(4)

An event that requires unplanned medical treatment at a
medical facility of an individual with spreadable radioactive
contamination on the individual’s clothing or body.

An unplanned fire or explosion damaging any licensed
material or any device, container, or equipment containing
licensed material when:

(a) The quantity of material involved is greater than five
times the lowest annual limit on intake specified in
appendix B of this chapter for the material; and

(b) The damage affects the integrity of the licensed material
or its container.

Preparation and submission of reports. Reports made by licensees
in response to the requirements of this section must be made as
foliows:

(1)

(2)

Licensees shall make reports required by subdivisions a
and b by telephone to the department. To the extent that
the information is available at the time of notification, the
information provided in these reports must include:

(@) The caller’s name and callback telephone number;

(b) A description of the event, including date and time;

(c) The exact location of the event;

(d) The isotopes, quantities, and chemical and physical
form of the licensed material involved; and

.(e) Any personnel radiation exposure data available.

Written report. Each licensee who makes a report required
by subdivisions a and b shall submit a written followup
report within thirty days of the initial report. Written reports
prepared pursuant to other rules may be submitted to fulfill
this requirement if the reports contain all of the necessary
information and the appropriate distribution is made.

(a) A description of the event, including the probable cause
and the manufacturer and model number (if applicable)
of any equipment that failed or malfunctioned;

(b) The exact location of the event;
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(c) The isotopes, quantities, and chemical and physical
form of the licensed material involved;

(d) Date and time of the event;

(e) Corrective actions taken or planned and the results of
any evaluations or assessments; and

(f) The extent of exposure of individuals to radiation or to
radioactive materials without identification of individuals
by name.

6. Reports of individual monitoring.

a. This section applies to each person licensed or registered by the
department to:

(1) Possess or use sources of radiation for purposes of industrial
radiography pursuant to chapters 33-10-03 and 33-10-05;

(2) Receive radioactive waste from other persons for disposal
pursuant to chapter 33-10-03; or

(3) Possess or use at any time, for processing or manufacturing
for distribution pursuant to chapter 33-10-03 or 33-10-07,
radioactive material in quantities exceeding any one of the
following quantities:

Radionuclide Activity?

Ci GBq
Cesium-137 1 37
Cobalt-60 1 37
Gold-198 100 3,700
lodine-131 1 37
Iridium-192 10 370
Krypton-85 1,000 37,000
Promethium-147 10 370
Technetium-99m 1,000 37.000

The department may require as a license condition, or by
rule, or order pursuant to section 33-10-01-09, reports from
licensees or registrants who are licensed or registered to use
radionuclides not on this list, in quantities sufficient to cause
comparable radiation levels.
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b. Each licensee or registrant in a category listed in subdivision a
shall submit an annual report of the results of individual monitoring
carried out by the licensee or registrant for each individual
for whom monitoring was required by subsection 2 of section
33-10-04.1-09 during that year. The licensee or registrant may
include additional data for individuals for whom monitoring was
provided but not required. The licensee or registrant shall use
the department’s current occupational radiation exposure form
(SFN 8416) or equivalent or electronic media containing all the
information required by the department’s current occupational
radiation exposure form (SFN 8416).

C. The licensee or registrant shall file the report required by
subdivision b, covering the preceding year, on or before April
thirtieth of each year. The licensee or registrant shall submit the
report to the department.

7. Notifications and reports to individuals.

a. Requirements for notification and reports to individuals of exposure
to radiation or radioactive material are specified in subsection 3 of
section 33-10-10-02.

b. When a licensee or registrant is required pursuant to this section to
report to the department any exposure of an individual to radiation
or radioactive material, the licensee or registrant shall also provide
the individual a copy of the report submitted to the department.
Such reports shall be transmitted at a time not later than the
transmittal to the department.

8. Reports of leaking or contaminated sealed sources. The licensee
or registrant shall file a report within five days with the department if
the test for leakage or contamination required pursuant to subsection 1
of section 33-10-04.1-08 indicates a sealed source is leaking or
contaminated. The report shall include the equipment invoived, the
test results, and the corrective action taken.

History: Effective March 1, 1994; amended effective July 1, 1995; May 1, 1998;
March 1. 2003.

General Authority: NDCC 23-20.1-04

Law Implemented: NDCC 23-20.1-03, 23-20.1-04, 23-20.1-09.1

33-10-04.1-17. Additional requirements - Vacating premises. Each
specific licensee or registrant shall, no less than thirty days before vacating
or relinquishing possession or control of premises which may have been
contaminated with radioactive material as a result of his that person’s activities,
notify the department in writing of intent to vacate. When deemed necessary by
the department, the licensee shall decontaminate the premises in accordance with
the following or in such other manner as the department may specify.
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1. Premises. Each licensee before vacating any premises, or transferring
the premises shall permanently decontaminate such premises to meet
the criteria for decommissioning in section 33-10-04.1-18. A survey
shall be made after such decontamination and the department and
the landlord or subsequent tenant or transferee shall be provided
with a copy of such survey no less than thirty days before vacating or
relinquishing possession or control of premises. No such premises
may be vacated, sold, or transferred until the decontamination survey
has been verified and accepted by the department.

2. Equipment. No machinery, instruments, laboratory equipment, or any
other property used in contact with, or close proximity to radioactive
material at a licensed premises may be assigned, sold, leased, or
transferred to an unlicensed person unless such property has been
permanently decontaminated below or equal to the standards specified
in appendix F. A survey shall be made after such decontamination and
the department and subsequent transferee or owner shall be provided
with a copy of such survey. No such equipment may be assigned,
sold, leased, or transferred until such documentation survey has been
verified and accepted by the department.

History: Effective March 1, 1994; amended effective May 1, 1998.
"General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04, 23-20.1-04.1

33-10-04.1-18. Radiological criteria for decommissioning license
termination.

1. General provisions.

a. The criteria in this section apply to the decommissioning license
termination of licensed facilities.

b. The criteria in this section do not apply to sites which:

(1) Have been decommissioned prior to Jaruary—+—199+-and
metthe August 20, 1997, in accordance with criteria identified

in the United States nuclear regulatory commission’s site
ecommnssuomng management pla actlon plan te—eﬁeufe

sﬁes—m—S—?—FR—1-3389-of Apnl 16, 1992 (57 FR 13389);

(2) Have previously submitted and received department approval
on a license termination plan or decommissioning plan that
is compatible with the criteria identified in the United States
nuclear regulatory commission’s site decommissioning

management gla actlon plan te—ensure—ﬂmely—e*eanue

43389: of Aprll 16, 1992 (57 FR 13389); or
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(3) Submit a sufficient license termination plan or
decommissioning plan before January—+—1999 August 20,
1998, and such license termination plan or decommissioning
plan is approved by the department before dJanuary—t;
2068 August 20. 1999, and in accordance with the
criteria identified in the United States nuclear regulatory

commission’s site decommissioning _management pian
action plante-enwe—tmely—eleawp—ef—sﬁe—deeeﬁmﬁmmﬁg

2060-then-the-department-meay-grant-an of Agnl 16, 1992
(67_FR_13389). except that if an environmental impact
statement is required in the submittal. there will be a
provision for day-to-day extension.

C. After a site has been decommissioned and the license terminated
in accordance with the criteria in this section, the department will
require additional cleanup only if, based on new information, it
determines that the criteria of this section were not met and residual
radioactivity remaining at the site could result in significant threat
to public health and safety.

d. When calculating total effective dose equivalent to the average
member of the critical group, the licensee shall base-estimates
on—the—greatest determine the peak annual total effective dose
equivalent dose expected within the first one thousand years after
decommissioning. Estimates-must-be-substantiated-using-actuat
measurements-to-the-maximum-extent-practical:

Radiological criteria for unrestricted use. A site will be considered
acceptable for unrestricted use if the residual radioactivity that is
distinguishable from background radiation results in a total effective
dose equivalent to an average member of the critical group that does
not exceed twenty-five hundredths millisievert [25 millirem] per year,
including that from ground water sources of drinking water, and the
residual radioactivity has been reduced to levels that are as low as
reasonably achievable. Determination of the levels which are as low
as reasonably achievable shall take into account consideration of
any detriments, such as tess deaths from transportation accidents,
expected to potentially result from decontamination and waste disposal.

Criteria for license termination under restricted conditions. A site
will be considered acceptable for license termination under restricted
conditions if:

a. The licensee can demonstrate that further reductions in
residual radioactivity necessary to comply with the provisions
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of subsection 2 would result in net public or environmental harm
or were not being made because the residual levels associated
with restricted conditions are as low as reasonably achievable.
Determination of the levels which are as low as reasonably
achievable shall take into account consideration of any detriments,

such as less—frem—transportation iraffic accidents, expected to

potentially result from decontamination and waste disposal;

The licensee has made provisions for legally enforceable
institutional controis that provide reasonable assurance that
the total effective dose equivalent from residual radioactivity
distinguishable from background to the average member of the
critical group will not exceed twenty-five hundredths millisievert
[25 millirem] per year;

The licensee has provided sufficient financial assurance to
enable an independent third party, including a governmental
custodian of a site, to assume and carry out responsibilities for
any necessary control and maintenance of the site. Acceptable
financial assurance mechanisms are:

(1) Funds placed into an account segregated from the licensee’s
assets and outside the licensee’s administrative control as
described in chapter 33-10-03;

(2) Surety method, insurance, or other guarantee method as
described in chapter 33-10-03;

(3) A statement of intent in the case of federal, state, or local
government licensees, as described in chapter 33-10-03; or

(4) When a governmental entity is assuming custody and
ownership of a site, an arrangement that is deemed
acceptable by such governmental entity;

The licensee has submitted a decommissioning plan or license
termination plan to the department indicating the licensee’s intent
to decommission in accordance with chapter 33-10-03, and
specifying that the licensee intends to decommission by restricting
use of the site. The licensee shall document in the license
termination plan or decommissioning plan how the advice of
individuals and institutions in the community who may be affected
by the decommissioning has been sought and incorporated,
as appropriate, following analysis of that advice. btieensees
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(1) Licensees proposing to decommission by resfricting use
of the site shall seek advice from such affected parties
regarding the following matters concerning the proposed
decommissioning:

(@) Whether provisions for institutional controls proposed
by the licensee::

tay [1] Will provide reasonable assurance that the
total effective dose equivalent from residual
radioactivity distinguishable from background to
the average member of the critical group will
not exceed twenty-five hundredths millisievert
[25 millirems] total effective dose equivalent per
year;

by [2] Will be enforceable; and

tey[3] Will not impose undue burdens on the local
community or other affected parties; and

) (b) Whether the licensee has provided sufficient financial
assurance to enable an independent third party,
including a governmental custodian of a site, to assume
and carry out responsibilities for any necessary control
and maintenance of the site; and

£33 (2) In seeking advice on the issues identified in this-subdivisien
paragraph 1, the licensee shall provide for:

(a) Participation by representatives of a broad cross
section of community interests who may be affected by
the decommissioning;

(b) An opportunity for a comprehensive, collective
discussion on the issues by the participants
represented; and

(c) A publicly available summary of the results of all such
discussions, including a description of the individual
viewpoints of the participants on the issues and the
extent of agreement and disagreement among the
participants on the issues; and

€. Residual radioactivity at the site has been reduced so that if the
institutional controls were no longer in effect, there is reasonable
assurance that the total effective dose equivalent from residual
radioactivity distinguishable from background to the average
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member of the critical group is as low as reasonably achievable
and would not exceed either:

(1) One millisievert [100 millirems] per year, or

(2) Five millisieverts [500 millirems] per year provided the
licensee:

(@) Demonstrates that further reductions in residual
radioactivity necessary to comply with the one
millisievert [100 millirems] per year value of
paragraph 1 are not technically achievable, would be
prohibitively expensive, or would result in net public or
environmental harm;

(b) Makes provisions for durable institutional controls; and

(c) Provides sufficient financial assurance to enable a
responsible government entity or independent third
party, including a governmental custodian of a site,
both to carry out periodic rechecks of the site no less
frequently than every five years to assure that the
institutional controls remain in place as necessary to
meet the criteria of subdivision b and to assume and
carry out responsibilities for any necessary control and

: maintenance of those controls. Acceptable financial

1 _ ' assurance mechanisms are those in subdivision c.

4. Alternate criteria for license termination.

2. The department may terminate a license using alternate criteria
greater than the dose criterion of subsection 2, subdivision b
of subsection 3, or item 1 of subparagraph a of paragraph 1 of
subdivision d of subsection 3, if the licensee:

J & (1) Provides assurance that public health and safety would
3 continue to be protected, and that it is unlikely that the
total dose from all manmade sources combined, other
than medical, would be more than the one millisievert
[100 millirem] per year limit of section 33-10-04.1-07 weuld
be-unlikely, by submitting an analysis of possible sources of
exposure;

b- (2) Has employed to the extent practical restrictions on site use
according to the provisions of subsection 3 in minimizing
exposures at the site;

€- (3) Reduced doses to as low as is reasonably achievable levels-




& (4)

achievable-shalHake taking into aeeeunt consideration of any
detriments, such as less-fromtranspertation traffic accidents,
expected to potentially result from decontamination and
waste disposal;

Has submitted a decommissioning plan or license termination
plan to the department indicating the licensee’s intent
to decommission in accordance with subsection 8 of
section 33-10-03-05 and specifying that the licensee
proposes to decommission by use of alternate criteria.
The licensee shall document in the decommissioning plan
or the license termination plan how the advice of individuals
and institutions in the community who may be affected by
the decommissioning has been sought and incorporated,
as appropriate, following analysis of that advice. In seeking
such advice, the licensee shall provide for:

€ (@) Participation by representatives of a broad cross

section of community interests who may be affected by
the decommissioning; '

) (b) An opportunity for a comprehensive, collective

discussion on the issues by the participants
represented; and

{3) {c) A publicly available summary of the results of all such

discussions, including a description of the individual
viewpoints of the participants on the issues and the
extent of agreement and disagreement among the
participants on the issues:-and.

The use of alternate criteria to terminate a license requires the
approval of the department after addressing any comments
provided by the United States environmental protection agency,
the United States nuclear regulatory commission, and any public
comments submitted pursuant to subsection 5.

Public notification and public participation. Upon the receipt of a
license termination plan or decommissioning plan from the licensee, or
a proposal by the licensee for release of a site pursuant to subsection 3
or 4, or whenever the department deems such notice to be in the public
interest, the department shall provide opportunity for public comment.
Public comment procedures shall include the following:

a.

Notice shall be given by publication in a newspaper of general

circulation in the area where the license is located or in a state
publication designed to give public notice; to persons on a mailing
list developed by the department, including those who request
in writing to be on the list; and by other means if necessary to
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assure adequate notice of the affected public. This shall include

publishing a notice in a forum, such as local newspapers. letters
to_state or local organizations, or other_appropriate forum, that

is readily accessible to individuals in the vicinity of the site. and
soliciting comments from affected parties:

Notice shall be made to, and comments solicited from. the United
States environmental protection agency and United States nuclear
requlatory commission for cases where the licensee proposes to
release a site pursuant to subsection 4;

Notice shall be made to. and comments solicited from, local and
state governments in the vicinity of the site and any Indian nation

or other indigenous people that have treaty or statutory rights that
could be affected by the decommissioning;

The notice shall identify the affected facility; the name and address
of the licensee; the name and address of the department; a brief
description of the plan; the name, address, and telephone number
of a person from whom interested persons may obtain additional
information, including copies of the plan, all relevant supporting
materials, and all other materials available o the department that
are relevant to the decision; a brief description of the comment
procedures required by this subsection; and the time and place of
any hearing that may be held, including a statement of procedures
to request a hearing, unless a hearing has already been scheduled;

The department shall provide at least thirty days for public comment
and shall give notice of any public hearing at least thirty days in
advance of the hearing; and

The department shall keep a record of the commenters and also
of the issues raised during the public participation process. These
reeord records shall be available to the public.

Minimization of contamination. Applicants for licenses, other
than renewals, shall describe in the application how facility design
and procedures for operation will minimize, to the extent practical
practicable, contamination of the facility and the environment, facilitate
eventual decommissioning, and minimize, to the extent practicat
practicable, the generation of radioactive waste.

History: Effective May 1, 1998; amended effective March 1. 2003.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04, 23-20.1-04.1
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APPENDIX A

ASSIGNED PROTECTION FACTORS FOR RESPIRATORS!

Assigned Protection Factors

Particulates
Particulates gases &
Description Modes? only vapors
(1) AIR-PURIFYING RESPIRATORSS
Filtering facepiece? disposable NP 4
Facepiece, halfZ NP 10
Facepiece, full NP 100
Facepiece, half PP 50
Facepiece, full PP 1000
Helmet or hood PP 1000
Facepiece, loose-fitting PP 25
(2) ATMOSPHERE-SUPPLYING RESPIRATORSS
1. Air-line respirator
Facepiece, half CF 50
Facepiece, half D 10
Facepiece. half PD 50
Facepiece, full CE 1000
Facepiece, full D 100
Facepiece, full PD 1000
Helmet or hood CE 1000
Facepiece, loose-fitting CFE 25
Suite CF 2
3 2. Self-contained breathing apparatus (SCBA)
: Facepiece, full D 1008
Facepiece, full PD 10.0008
Facepiece. full RD 1008
Facepiece. full RP 10.0008

[

COMBINATION RESPIRATORS

Any combination of air-purifying and
atmosphere-supplying respirators

FOOTNOTES

Assigned protection factor for

type and mode of operation
as listed above.

1. These assigned protection factors apply only in a respiratory protection
program that meets the requirements of this chapter. They are
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applicable only to airborne radiological hazards and may not be
appropriate to circumstances when chemical or other respiratory
hazards exist instead of. or in addition_to. radioactive hazards.
Selection and use of respirators for such circumstances must also
comply with United States Department of Labor regulations.

Radioactive contaminants for which the concentration values in Table 1
Column 3 of Appendix B of Chapter 33-10-04.1 are based on internal
dose _due_to inhalation may, in addition, present external exposure
hazards at higher concentrations. Under _these circumstances.

limitations on occupancy may have to be governed by external dose
limits,

No NIOSH approval schedule is currently available for atmosphere
supplying_suits. This equipment may be used in _an acceptable
respiratory protection program as long as all the other minimum
program requirements in section 33-10-04.1-11, with the exception of
fit testing, are met.

The mode symbols are defined as follows:

O

F = continuous flow
demand

P = negative pressure, that is, negative phase during inhalation
pressure demand. that is, always positive pressure
powered air-purifying
demand. recirculating

P = positive pressure, recirculating

ZIDI
non

BERE

Licensees may permit individuals to use this type of respirator who
have not been medically screened or fit tested on the device provided
that no credit be taken for their use in estimating intake or dose. It
is also recognized that it is difficult to perform an effective positive or
negative pressure pre-use user seal check on this type of device. All
other respiratory protection program requirements listed in subsection 3
of section 33-10-04.1-11 apply. An assigned protection factor has not
been assigned for these devices. However, an assigned protection
factor equal to 10 may be used if the licensee can demonstrate a fit
factor of at least 100 by use of a validated or evaluated. gualitative or
guantitative fit test.

The assigned protection factors for gases and vapors are not applicable
to radioactive contaminants that present an absorption or submersion
hazard. For tritium oxide vapor, approximately one-third of the intake
occurs by absorption through the skin so that an gverall protection factor
of three is appropriate when atmosphere-supplying respirators are used
to protect against tritium oxide. Exposure to radioactive noble gases is
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not considered a significant respiratory hazard. and protective actions
for these contaminants should be based on external (submersion) dose

considerations.

Canisters and cartridges shall not be used beyond service-life
limitations.  Air_purifying respirators with assigned protection factors
<100_must be equipped with particulate filters that are at least
95 percent efficient. Air purifying respirators with APF = 100 must be
equipped with particulate filters that are at least 99 percent efficient.
Air purifying respirators with assigned protection factors >100 must be
equipped with particulate filters that are at least 99.97 percent efficient.
The licensee may apply to the department for the use of an assigned
protection factor greater than 1 for sorbent cartridges as protection
against airborne radioactive gases and vapors (e.g.. radioiodine).

Under-chin type only. No distinction is made in this appendix between
elastomeric half-masks with replaceable cartridges and those designed
with the filter medium as an integral part of the facepiece (e.g..
disposable or reusable disposable). Both types are acceptabie so
long as the seal area of the latter contains some substantial type
of seal-enhancing material such as rubber or plastic, the two or
more suspension straps are adjustable, the filter medium is at least
95 percent efficient and all other requirements of this chapter are met.

h s type of respirator may be used as an emergency device in unknown
ncentrations for_ protection against inhalation hazards. Externa
iation hazards and other limitations to permitted exposure, such as
in_absorption, must be taken into account in such _circumstances.

h device may not be used by any individual who experiences
perceptible outward leakage of breathing gas while wearing the device.

_|

The licensee should implement institutional controls to assure that these
devices are not used in areas immediately dangerous to life or health
(IDLH).
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APPENDIX B

ANNUAL LIMITS ON INTAKE (ALI) AND DERIVED AIR CONCENTRATIONS

(DAC) OF RADIONUCLIDES FOR OCCUPATIONAL EXPOSURE: EFFLUENT
CONCENTRATIONS: CONCENTRATIONS FOR RELEASE TO SANITARY

SEWERAGE

Introduction

For each radionuclide, table | indicates the chemical form which is to be
used for selecting the appropriate annual limit on intake or derived air concentration
value. The annual limit on intakes and derived air concentrations for inhalation are
given for an aerosol with an activity median aerodynamic diameter (AMAD) of one
um, micron, and for three classes (D .W.Y) of radioactive material. which refer to
their retention (approximately days. weeks or years) in the pulmonary region of the
lung. This classification applies to a range of clearance half-times of less than ten
days for D, from ten to one hundred days for W, and of greater than one hundred
days for Y. The class (D, W. Y) given in the column headed “"class” applies only to
the inhalation annual limit on intakes and derived air concentrations given in table |
columns 2 and 3. Table ll provides concentration limits for airborne and liquid
effluents released to the general environment. Table Ili provides concentration
limits for discharges to sanitary sewerage.

" Note:

The values in tables 1. 1l. and lil 'are presented in the computer "E" notation.
In this notation a value of 6E-02 represents a value of 6 x 102 or six hundredths
6E+2 represents 6 x 102 or six hundred. and 6E+0 represents 6x10° or six.

Table | "Occupational Values"

Note that the columns in table | of this appendix captioned "oral ingestion
annual Jimit_on intake." “inhalation annual limit on intake." and_"derived air
concentration.” are applicable to occupational exposure to radioactive material.

The annual limit on intakes in this appendix are the annual intakes of given
radionuclide by "reference man" which would result in either (1) a committed
effective dose equivalent of five hundredths sieverts (five rem), stochastic annual
limit on intake, or (2) a committed dose equivalent of five tenths sieverts (fifty rem).
to an organ or tissue, nonstochastic annual limit on intake. The stochastic annual
limit on intakes were derived to result in a risk, due to irradiation of organs and
tissues, comparable to the risk associated with deep dose equivalent to the whole
body of five hundredths sieverts (five rem). The derivation includes multiplying the
committed dose equivalent to an organ or tissue by a weighting factor, W... This
weighting_factor is the proportion of the risk of stochastic effects resulting from
irradiation of the organ or tissue, T, to the total risk of stochastic effects when the
whole body is irradiated uniformly. The values of W, are listed under the definition
of weighting factor in_section 33-10-04.1-03. The nonstochastic annual limit on
intakes were derived to avoid nonstochastic effects, such as prompt damage to
tissue or reduction in organ function.
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A value of W, = 0.06 is applicable to each of the five organs or tissues in
the "remainder” category receiving the highest dose equivalents. and the dose
equivalents of all other remaining tissues may be disregarded. The following
portions of the gastro-intestinal tract -- stomach, small intestine, upper large
intestine, and lower large intestine -- are to be treated as four separate organs.

Note that the dose equivalents for an extremity (hands and forearms, feet.
and lower legs), skin, and lens of the eye are not considered in computing the
commitied effective dose equivalent, but are _subject to limits that must be met
separately.

When an annual limit on intake is defined by the stochastic dose limit.
this value alone is given. When an annual limit on intake is determined by the
nonstochastic dose limit to an organ, the organ or tissue to which the limit applies
is_shown, and the annual limit on intake for the stochastic limit is shown in

parentheses. Abbreviated organ or tissue designations are used:

LL| wall = lower large intestine wall;

St wall = stomach wall;

Blad wall = bladder wall; and

Bone surf = bone surface.

The use of the annual limit on intakes listed first, the more limiting of the
stochastic and nonstochastic annual limit on intakes, will ensure that nonstochastic
effects are avoided and that the risk of stochastic effects is limited to an acceptably
low value. |If in a particular situation involving a radionuclide for which the
nonstochastic annual limit on intake is limiting, use of that nonstochastic annual
limit on intake is considered unduly conservative. the licensee may use the
stochastic_annual _limit on_intake to determine the committed effective dose
equivalent. However, the licensee shall also ensure that the five tenths sievert
(fifty rem) dose equivalent limit for any organ or tissue is not exceeded by the sum

of the external deep dose equivalent plus the internal committed dose equivalent
to that organ, not the effective dose. For the case where there is no external

dose contribution, this would be demonstrated if the sum of the fractions of the
nonstochastic annual limit on intakes (ALl .) that contribute to the committed dose
equivalent to the organ receiving the highest dose does not exceed unity, that is.
2 (intake (in yCi) of each radionnuclide/ALl ) < one. If there is an external deep

dose equivalent contribution of H:,, then this sum must be less than 1 - (Hd/501,
instead of < one. - B

The derived air concentration (DAC) values are derived limits intended to
control chronic occupational exposures. The relationship between the derived air
concentration and the annual limit on intake is given by:
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DAC = ALlin uCi)/(2000 hours per working yvear x 60 minutes/hour x 2 x
104 mi per minute) = [ALI/2.4 x 109] yCi/ml,

where 2 x 104 ml is the volume of air breathed per minute at work by reference man
under working conditions light work.

The derived air concentration values relate to one of two modes of exposure:
either external submersion or the internal committed dose equivalents resulting
from inhalation of radioactive materials. Derived air concentrations based upon
submersion are for immersion in a semi-infinite cloud of uniform concentration and

apply to each radionuclide separately.

The annual limit on intake and derived air concentration values include

contributions to exposure by the single radionuclide named and any in-growth of
daughter radionuclides produced in the body by decay of the parent. However.
intakes that include both the parent and daughter radionuclides should be treated
by the general method appropriate for mixtures.

The values of annual limit on intake and derived air concentration do not

apply directly when the individual both ingests and inhales a radionuclide, when the
individual is exposed to a mixture of radionuclides by either inhalation or ingestion
~or both. or when the individual is exposed to both internal and external irradiation.
See subsection 2 of section 33-10-04.1-06. When an_individual is exposed to
radioactive materials which_fall under several of the translocation classifications

of the same radionuclide, such as, class D, class W, or class Y, the exposure may
be evaluated as if it were a mixture of different radionuclides.

it should be noted that the classification of a compound as class D, W, or Y
is based on the chemical form of the compound and does not take into account the
radiological half-life of different radionuclides. For this reason, values are given for
class D, W, and Y compounds, even for very short-lived radionuclides.

Table 1l "Effluent Concentrations”

The columns in table Il of this appendix captioned "effluent concentrations,”
"air"_and "water" are applicable to the assessment and control of dose to the
public, particularly in_the implementation of the provisions of subsection 2 of
section 33-10-04.1-07. The concentration values given in columns 1 and 2 of
table Il are equivalent to the radionuclide concentrations which. if inhaled or
ingested continuously over the course of a year. would produce a total effective
dose equivalent of five tenths millisievert (0.05 rem).

Consideration of nonstochastic limits has not been included in deriving
the air and water effiuent concentration limits because nonstochastic effects are
presumed not to occur at or below the dose levels established for_ individual
members of the public. For radionuclides. where the nonstochastic limit_ was
governing in _deriving the occupational derived air concentration, the stochastic

annual limit on intake was used in deriving the corresponding airborne effluent limit
in table |I. For this reason, the derived air concentration and airborne effluent limits
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are not always proportional as was the case in appendix A of the 1992 revision
of chapter 33-10-04.1.

The air concentration values listed in table |l. column 1 were derived by one
of two methods. For those radionuclides for which the stochastic limit is governing,
the occupational stochastic inhalation annual limit on intake was divided by 2.4 x 102
(ml), relating the: inhalation annual limit on intake to the derived air concentration
as explained above, and then divided by a factor of three hundred. The factor of
three hundred includes the following components: a factor of fifty to relate the five
hundredths sievert (5 rem) annual occupational dose limit to the one millisievert (0.1
rem) limit for members of the public, a factor of three to adjust for the difference in
exposure time and the inhalation rate for a worker and that for members of the
public; and a factor of two to adjust the occupational values, derived for adults, so
that they are applicable to other age groups.

For those radionuclides for which_submersion. that is external dose, is
limiting. the occupational derived air concentration in table 1. column 3 was divided
by two hundred nineteen. The factor of two hundred nineteen is composed of a
factor of fifty, as described above. and a factor of four and thirty-eight hundredths
relating occupational exposure for two thousand hours per year to full-time

exposure (8.760 hours per year). Note that an additional factor of two for age
considerations is_not warranted in the submersion case.

The water concentrations were derived by taking the most restrictive
occupational stochastic oral ingestion annual limit on intake and dividing by 7.3 x
10Z. The factor of 7.3 x 10Z (ml) includes the following components: the factors
of fifty and two described above and a factor of 7.3 x 102 (ml) which is the annual
water intake of reference man.

Note 2 of this appendix provides groupings of radionuclides which are
applicable to unknown mixtures of radionuclides. These groupings. including
occupational inhalation annual limit on intakes and derived air concentrations, air
and water effluent concentrations and releases to sewer. require demonstrating
that the most limiting radionuclides in successive classes are absent. The
limit for the unknown mixture is defined when the presence of one of the
listed radionuclides cannot be definitely excluded either from knowledge of the
radionuclide composition of the source or from actual measurements.

Table ill "Releases to Sewers"

The monthly average concentrations for release to sanitary sewerage
are_applicable to the provisions in subsection 3 of section 33-10-04.1-14. The
concentration values were derived by taking the most restrictive occupational
stochastic oral ingestion annual limit on intake and dividing by 7.3 x 108 (ml). The
factor of 7.3 x 108 (ml) is composed of a factor of 7.3 x 102 (ml), the annual water

intake by reference man. and a factor of 10, such that the concentrations. if the

sewage released by the licensee were the only source of water ingested by a
reference man during a year, would result in a committed effective does equivalent
of five millisieverts (0.5 rem).
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Name

Actinium
Aluminum
Americium

Berkelium
Beryllium
Bismuth
Bromine
Cadmium

" Calcium

Californium
Carbon
Cerium
Cesium
Chlorine
Chromium
Cobalt
Copper
Curium
Dysprosium
Einsteinium
Erbium
Europium
Fermium
Fluorine

Francium
Gadolinium
Gallium
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Number
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Name
Mercury

Molybedenum

Neodymium

Neptunium
Nickel

Niobium
Osmium
Palladium
Phosphorus
Platinum
Plutonium
Polonium
Potassium

Praseodymium

Promethium

Protactinium

Radium
Radon
Rhenium
Rhodium
Rubidium
Ruthenium
Samarium
Scandium
Selenium
Silicon
Silver

-Sodium

Strontium
Sulfur
Tantalum
Technetium
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Germanium

Lutetium
Magnesium
Manganese

Mendelevium
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—
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Tellurium
Terbium
Thalium
Thorium
Thulium
Tin
Titanium

Tungsten
Uranium

Vanadium

Xenon
Ytterbium
Yitrium
Zinc

Zirconium

274

N <ERccEplElERER

EBEBEBRBBERBBERRRM




Table | cannot be accurately reproduced for publication. Users should
contact the State Department of Health to obtain a correct copy.
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APPENDIX D
[Reserved]
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APPENDIX E

CLASSIFICATION AND CHARACTERISTICS OF LOW-LEVEL RADIOACTIVE

WASTE

1. Classification of radioactive waste for land disposal.

a.

o

o

Considerations. Determination_of the_classification_of radioactive
waste involves two considerations.  First, consideration must
be given to the concentration of long-lived radionuclides (and
their shorter-lived precursors) whose potential hazard will persist
long-lived _radionuclides (and _their _shorter-lived precursors
whose potential hazard will persist long after such precautions as
institutional controls., improved waste form. and deeper disposal
have ceased to be effective. These precautions delay the time
when long-lived radionuclides could cause exposures. In addition,
the magnitude of the potential dose is limited by the concentration
and availability of the radionuclide at the time of exposure. Second,
consideration must be given to the concentration of shorter-lived
radionuclides for which requirements on institutional controls,
waste form. and disposal methods are effective.

Classes of waste.

(1) Class A waste is waste that is usually segregated from other
waste classes at the disposal site. The physical form and
characteristics of class A waste must meet the minimum
requirements set forth in subdivision a of subsection 2. If
class A waste also meets the stability requirements set
forth in subdivision b of subsection 2, it is not necessary to
segregate the waste for disposal.

{(2) Class B waste is waste that must meet more rigorous
requirements on waste form to ensure stability after disposal.
The physical form and characteristics of class B waste must
meet both the minimum and stability requirements set forth

in subsection 2.

(3) Class C waste is _waste that not only must meet more
rigorous requirements on waste form to ensure stability but
also requires additional measures at the disposal facility to
protect against inadvertent intrusion. The physical form and
characteristics of class C waste must meet both the minimum

and stability requirements set forth in subsection 2.

Classification determined by long-lived radionuclides. If the

radioactive waste contains only radionuclides listed in table I.
classification shall be determined as follows:
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If the concentration _does not exceed one-tenth times the
value in table |, the waste is class A.

If the concentration_exceeds one-tenth times the value in
table |. but does not exceed the value in table |. the waste
is class C.

If the concentration exceeds the value in table |, the waste is
not generally acceptable for land disposal.

For wastes containing mixtures of radionuclides listed in
table 1, the total concentrations shall be determined by the
sum of fractions rule described in subdivision g.

TJTABLE |
Radionuclide Concentration Concentration
curie/cubic meter2 nanocurie/gramt
C-14 8
C-14 in activated metal 80
Ni-59 in activated metal 220
Nb-94 in activated 0.2
metal
Tc-99 3
1-129 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

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

To convert the nanocurie per gram_ values to becquerel per gram,
multiply the nanocurie 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 1. However, as specified in subdivision f, if
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radioactive waste does not contain any nuclides listed in either
table | or 1l it is a class A.

(1) If the concentration does not exceed the value in column 1.
the waste is class A.

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

If the concentration exceeds the value in column 2 but does

not exceed the value in column 3. the waste is class C.

2)

3)

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

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

TJABLE I
Radionuclide Concentration, curie per cubic meter*
Column 1 Column 2 Column 3

Total of all radionuclides with

less than 5-year half-life 700 * *
H-3 40 z z
Co-60 700 : z
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_limits 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 fransportation. handling, and
disposal will limit the concentrations for these wastes. These
wastes shall be class B unless_the concentrations of other
radionuclides in table Il determine the waste to be class C
independent of these radionuclides.

Classification determined by both long-lived and short-lived
radionuclides. If the radioactive waste contains a_mixture of

radionuclides. some of which_are listed in table | and some of
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which are listed in table |l classification_shall be determined as
follows:

(1) f the concentration of a radionuclide listed in table | is less
than one-tenth times the value listed in table |, the class shall

be that determined by the concentration of radionuclides
listed in table ll.

(2) If the concentration of a radionuclide listed in table | exceeds

one-tenth times the value listed in_table |, but does not
exceed the value in table | the waste shall be class C

provided the concentration of radionuclides listed in table Il
does not exceed the value shown in column 3 of table Il.

Classification of wastes with radionuclides other than those listed

in tables | and lI. If the waste does not contain any radionuclides
listed in either table | or Il 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 gigabecguerels per cubic
meter (22Ci/m3). Since the concentrations both exceed the values
in_column 1. table 11, they must be compared to column 2 values.
For_strontium-90 fraction, fifty divided by one hundred fifty is
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 is 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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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)

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 liguid as is reasonably
achievable. but in no case shall the liguid 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 on-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 or reduce to the

maximum extent practicable the potential hazard from the
nonradiological materials.

The following requirements are intended to provide stability of
the waste. Stability is intended to ensure that the waste does not
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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 limiting 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, liguid wastes, or wastes
containing liquid. shall be converted into a form that contains
as little 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

hether it is class A, class B, or class C waste. in accordance with

subsection 1.

o
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APPENDIX F
Standards for Unrestricted Areas

(a) Surface contamination limits
(1) Alpha emitters

H . = ; = 33d average over
(i} Removable; __2_9_90052? B j 8(: g!ng m_m any one surface
1.665 Bag= 45 pCi Z__100dom maximum
100 cm? 100 cm? 100 em®
ii i . = i = 1000d average
(ii) Total (fixed): ;ICSSCE_ Bqg %ng cgr%I% =590 dom BWQ‘
- any one surface
= i = _5000d i
?0%%3 Bag %ggocmgl m_z_em maximum or
2.5 uSv= (0.25 maximum at 1 cm from
hr ‘ mrem) surface
or
(2) Beta-Gamma_emitters
i) Removable: 3.7 Bg= 100 pCi average over
o -i 100 cm® K Q_o__gmlz any one surface
beta-gamma N
emitters 5 Ba= . maxi
except e 50000) e
hydrogen-3 B
Removable: 37 Bg = 1000 pCi average over
{hydrogen-3) 100 cm? 100 cm? any one surface
185 Bg= 5000 pCi maximum
100 cm? 100 cm?
(i) Total (fixed): 2.5 ySv= 0.25 maximum at 1 cm from
hr mrem suriace

hr

(b) Concentration in air and water: Appendix B, table Il of chapter 33-10-04.1.

(c) Concentrations in soil and other materials except water:

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

(2) Source material and radium in soil: Concentration of radionuclides above
backaround _concentrations for total radium. averaged over areas of one
hundred square meters, shall not exceed:

T A

(i) Five picocuries per gram of dry soil. averaged over the first fifteen
centimeters below the surface: and

(i) Five picocuries per gram of dry soil, averaged over layers of fifteen
cepftlmeters thickness more than fifteen centimeters below the
suriace.

283




terials: Concentration of
rations for total radium shall not

(3) Source material and radjum in other ma
radionuclides above background concen

exceed five picocuries per gram.

(d) The level of gamma radiation measured at a distance of one hundred
centimeters from the surface shall not exceed background.
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APPENDIX G
REQUIREMENTS FOR TRANSFERS OF LOW-LEVEL
RADIOACTIVE WASTE INTENDED
FOR DISPOSAL AT LICENSED LAND DISPOSAL
FACILITIES AND MANIFESTS

. Manifest.

A waste generator. collector. or processor who transports. or offers for
transportation, low-level radioactive waste intended for ultimate disposal at
a licensed low-level radioactive waste land disposal facility must prepare
a manifest (Federal OMB Control Numbers 3150-0164, -0165. and -0166)
reflecting _information requested on applicable United States nuclear
regulatory commission (NRC) Forms 540 (uniform low-level radioactive
waste manifest (shipping paper)) and 541 (uniform low-level radioactive
waste manifest (container and waste description)) and, if necessary, on an
applicable NRC Form 542 (uniform low-level radioactive waste manifest
(manifest _index and regional compact tabulation)). Nuclear regulatory
commission Forms 540 and 540A must be completed and must physically
between shipper and consignee, NRC Forms 541 and 541A and 542 and
542A may be completed. transmitted, and stored in_electronic media with
the capability for producing legible, accurate, and complete records on the

respective forms. Licensees are not required by the department to comply
with the manifesting requirements of chapter 33-10-04.1 when they ship:

(@) LLW for processing and expect its return (i.e., for storage under
their license) prior to disposal at a licensed land disposal facility:

(b) LLW that is being returned to the licensee who is the "waste
generator” or "generator.” as defined in this appendix: or

(c) Radioactively contaminated material o a "waste processor” that

becomes the processor’s "residual waste".

For_guidance in completing these forms, refer to the instructions that
accompany the forms. Copies of manifests required by this appendix
may be legible carbon_ copies, photocopies, or computer printouts_that
reproduce the data in the format of the uniform manifest. Nuclear
regulatory commission Forms 540. 540A. 541. 541A, 542 and 542A.
and the accompanying instructions. in _hard copy. may be obtained from
the information and records management branch, office of information
resources management, United States nuclear regulatory commission,
Washington, D.C. 20555, telephone (301) 415-7232.

This appendix includes information requirements of the department of
transportation, as codified in 48 CFR part 172. Information on hazardous,
medical. or other waste, required to meet environmental protection agency
regulations, as codified in 40 CFR parts 259. 261 or elsewhere. is not
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addressed in this section, and must be provided on the required EPA forms.
However, the required EPA forms must accompany the uniform low-level
radioactive waste manifest required by this chapter.

As used in this appendix, the following definitions apply:
"Chelating agent” has the same meaning as that given in chapter 33-10-01.

"Chemical description"” means a description of the principal chemical
characteristics of low-level radioactive waste.

"Computer-readable medium" means that the regulatory agency’s computer

can transfer the information from the medium into its memory and process
the data.

"Consignee" means the designated receiver of the shipment of low-level
radioactive waste.

"Decontamination facility" means a facility operating under a commission
or agreement_state license whose principal purpose is decontamination
of equipment or materials to accomplish recycle, reuse, or other waste
management objectives, and, for purposes of this chapter. is not considered
to be a consignee for LLW shipments.

"Disposal container" means a container principally used to confine low-level
radioactive waste during disposal operations at a land disposal facility (also

see "high integrity container"). Note that for some shipments. the disposal
container may be the transport package.

"EPA identification number" means the number received by a transporter
following_application to the administrator of the environmental protection
agency as required by 40 CFR part 263.

"Genergtor" means a licensee operating under a commission or agreement
state license who (1) is a waste generator as defined in this chapter, or (2)
is the licensee to whom waste can be attributed within the context of the
Low-Level Radioactive Waste Policy Amendments Act of 1985 (e.g., waste
generated as a result of decontamination or recycle activities).

"High inteqrity container (HIC)" means a container commonly designed
to meet_the structural stability requirements of the United States nuclear
requlatory commission in 10 CFR 61.56, and to meet department of
transportation requirements for a type A package.

"Land disposal facility" means the land. buildings and structures. and
equipment which are intended to be used for the disposal of radioactive
waste. For purposes of this chapter, a "aeologic repository” as defined in
10 CFR part 60 or 63 is not considered a "land disposal facility”.
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Nuclear regulatory commission Forms 540, 540A. 541, 541A, 542, and 542A
are official NRC Forms referenced in this appendix. Licensees need not use
originals of these NRC Forms as long as any substitute forms are equivalent
to the original documentation in respect to content, clarity, size. and location
of information. Upon agreement between the shipper and consignee, NRC
Forms 541 (and 541A) and NRC Forms 542 (and 542A) may be completed.
transmitted. and stored in electronic media. The electronic media must have

the capability for producing legible, accurate, and complete records in the
format of the uniform manifest.

"Package"” means the assembly of components necessary to ensure
compliance with the packaging requirements of United States department
of transportation regulations, together with its radioactive contents. as
presented for transport.

'Physical description” means the items called for on NRC Form 541 to
describe a low-level radioactive waste.

'Residual _waste" means low-level radioactive waste resulting from
processing or_decontamination activities that cannot be easily separated
into distinct batches attributable to specific waste generators. This waste is
attributable to the processor or decontamination facility, as applicable.

"Shipper" means the licensed entity (i.e.. the waste generator, waste
collector, or waste processor) who offers low-level radioactive waste for
transportation, typically consigning this type of waste to a licensed waste
collector. waste processor, or land disposal facility operator.

"Shipping paper" means NRC Form 540 (or equivalent) and, if required. NRC
Form 540A (or equivalent) which includes the information required by the
department of transportation in 49 CFR part 172.

'Source material” has the same meaning as that given in chapter 33-10-01.

'Special nuclear material" has the same meaning as that given in chapter
33-10-01.

"Uniform low-level radioactive waste manifest” or "uniform manifest" means

the combination of NRC Forms 540, 541, and, if necessary. 542, and their
respective continuation sheets as needed. or equivalent.

"Waste collector” means an entity, operating under a commission or
agreement state license, whose principal purpose is to_collect and
consolidate waste generated by others, and to transfer this waste. without
processing or repackaqging the collected waste, to another licensed waste
collector, licensed waste processor, or licensed land disposal facility.
"Waste description” means the physical. chemical and radiological
description of a low-level radioactive waste as called for on NRC Form 541.
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"Waste generator” means an entity. operating under a commission or
agreement state license, who (1) possesses any material or component that
contains radioactivity or is radioactively contaminated for which the licensee
foresees no further use, and (2) transfers this material or component to a
licensed land disposal facility or to a licensed waste collector or processor
for handling or treatment prior to disposal. A licensee performing processing
or decontamination services may be a "waste generator” if the transfer of
low-level radioactive waste from its facility is defined as "residual waste”.

"Waste processor” means_an_entity, operating under a commission or
agreement state license, whose principal purpose is to process. repackage.
or otherwise treat low-level radioactive material or waste generated by
others prior to eventual transfer of waste to a licensed low-level radioactive

waste land disposal facility.

"Waste type" means a waste within a disposal container having a unique
physical description (i.e., a specific waste descriptor code or description: or
a waste sorbed on or solidified in a specifically defined media).

Information Requirements.

A. General Information.

The shipper of the radioactive waste. shall provide the following
information on_the uniform manifest:

I_\

The name, facility address, and telephone number of the licensee
shipping the waste:

(A

An explicit declaration indicating whether the shipper is acting as
a waste generator, collector, processor, or a combination of these
identifiers for purposes of the manifested shipment; and

oo

The name, address. and telephone number, or the name and EPA
identification number for the carrier transporting the waste.

|oo

Shipment Information.

—{

he shipper of the radioactive waste shall provide the following
information regarding the waste shipment on the uniform manifest:

The date of the waste shipment;

2. The total number of packages/disposal containers:
3. The total disposal volume and disposal weight in the shipment;
4. The total radionuclide activity in the shipment;
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6.

The activity of each of the radionuclides H-3. C-14. Tc-99. and 1-129
contained in the shipment; and

The total masses of U-233, U-235, and plutonium in special
nuclear material, and the total mass of uranium and thorium in
source material.

Disposal Container and Waste Information.

The shipper of the radioactive waste shall provide the following
information_on_the uniform manifest regarding the waste and each
disposal container of waste in the shipment:

1

I~

o

™

o

o

I~

An alphabetic or numeric identification that uniquely identifies each
disposal container in the shipment;

A physical description of the disposal container, including the
manufacturer and model of any high integrity container;

The volume displaced by the disposal container:
The aross weight of the disposal container, including the waste;

For waste consigned to a disposal facility, the maximum radiation
level at the surface of each disposal container;

A physical and chemical description of the waste:

The total weight percentage of chelating agent for any waste
containing more than one-tenth percent chelating agent by weight,
plus the identity of the principal chelating agent:

The approximate volume of waste within a container:

The sorbing or solidification media, if any. and the identity of the
solidification media vendor and brand name:

The identities and activities of individual radionuclides contained
in each container, the masses of U-233, U-235, and plutonium in
special nuclear material, and the masses of uranium and thorium
in_source material. _For discrete waste types (i.e., activated
materials, contaminated equipment. mechanical filters, sealed
source/devices, and wastes in solidification/stabilization _media),
the identities and activities of individual radionuclides associated

with or contained in these waste types within a disposal container
shall be reported:

The total radioactivity within each container; and
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12. For wastes consigned to a disposal facility, the classification of the
waste pursuant to 10 CER 6155. Waste not meeting the structural
stability requirements of 10 CFR 61.56(b) must be identified.

Uncontainerized Waste Information.

—

he shipper of the radioactive waste shall provide the following
information on_the uniform manifest regarding a waste shipment
elivered without a disposal container:

=

|

Q.

The approximate volume and weight of the waste:

A physical and chemical description of the waste:

w N I

The total weight percentage of chelating agent if the chelating
agent exceeds one-tenth percent by weight, plus the identity of the
principal chelating agent:

For waste consigned to a disposal facility, the classification of the
waste pursuantto 10 CFR 61.55. Waste not meeting the structural
stability requirements of 10 CFR 61.56(b) must be identified:

o,

The identities and activities of individual radionuclides contained in
the waste. the masses of U-233, U-235, and plutonium in special
nuclear material. and the masses of uranium and thorium in source
material; and

|

For wastes consigned to a disposal facility, the maximum radiation
levels at the surface of the waste.

Multi-Generator Disposal Container Iinformation.

This section applies to disposal containers enclosing mixtures of waste
originating from different generators. (Note: The origin of the LLW
resulting from a processor’s activities may be attributable to one or more
"generators” (including "waste generators”) as defined in this appendix).
1t also applies to mixtures of wastes shipped in an uncontainerized form,

for which portions of the mixture within the shipment originate from
different generators.

I_;

For homogeneous mixtures of waste. such as incinerator ash,
provide the waste description applicable to the mixture and the
volume of the waste attributed to each generator.

A

For heterogeneous mixtures of waste, such _as the combined

products from a large compactor. identify each generator
contributing waste to the disposal container. and. for discrete
waste types (i.e.. activated materials, contaminated equipment.

mechanical filters, sealed source/devices., and_wastes in
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of individual radionuclides contained in these waste types within
the disposal container. For each generator, provide the following:

(@) The volume of waste within the disposal container:

{b) A physical and chemical description of the waste, including
the solidification agent. if any:

(c) The total weight percentage of chelating agents for any
disposal container containing more than one-tenth percent
chelating agent by weight, plus the identity of the principal
chelating agent:

(d) The sorbing or solidification media, if any, and the identity of
the solidification media vendor and brand name if the media

is claimed to meet stability requirements in 10 CFR 61.56(b);

and

(e) Radionuclide identities and activities contained in the waste

the masses of U-233., U-235, and plutonium in special nuclear
material, and the masses of uranium_and thorium in source

material if contained in the waste.

ll. Cettification.

An authorized representative of the waste generator, processor, or collector
shall certify by signing and dating the shipment manifest that the transported
materials are properly classified, described. packaged, marked. and labeled
and are in proper condition for transportation according to the applicable
requlations of the department of transportation and the commission. A
collector in signing_the certification is certifying that nothing has been

done to the collected waste which would invalidate the waste generator’s
certification.

Control and Tracking.

A. Any licensee who transfers radioactive waste to a land disposal facility
or a licensed waste collector shall comply with the requirements in
paragraphs a through i. Any licensee who transfers waste to a licensed
waste processor for waste treatment or repackaging shall comply with
the requirements of paragraphs d through i. A licensee shall;

(a) Prepare all wastes so that the waste is classified according to

10 CFR 61.55 and meets the waste characteristics requirements
in 10 CFR 61.56:

(b) Label each disposal container (or transport package if potential
radiation hazards preclude labeling of the individual disposal
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container) of waste to identify whether it is class A waste, class B

waste, class C waste, or greater than class C waste, in accordance
with 10 CFR 61.55:

Conduct a guality assurance program to assure compliance with
10 CFR 61.55 and 10 CFR 61.56 (the program must include
management evaluation of audits):

Prepare the NRC uniform low-level radioactive waste manifest as
required by this appendix;

Forward a copy or electronically transfer the uniform low-level
radioactive waste manifest to the intended consignee so that either
i) receipt of the manifest precedes the LLW _ shipment or (ii) the
manifest is delivered to the consignee with the waste at the time
the waste is transferred to the consignee. Using both (i) and (ii) is
also acceptable; '

Include NRC Form 540 (and NRC Form 540A, if required) with the
shipment regardiess of the option chosen in paragraph e;

Receive acknowledgment of the receipt of the shipment in the form
of a signed copy of NRC Form 540;

Retain a copy of or electronically store the uniform low-level
radioactive waste manifest and documentation of acknowledament
of receipt as the record of transfer of licensed material as required
by 10 CFR Parts 30, 40, and 70; and

For any shipments or any part of a shipment for which
acknowledgment of receipt has not been received within the
times set forth in_this appendix. conduct an investigation in
accordance with item E of this portion of the appendix.

Any waste collector licensee who handles only prepackaged waste

shall:

(a

(b)

©

Acknowledge receipt of the waste from the shipper within one week
of receipt by returning a signed copy of NRC Form 540:

Prepare a new manifest to reflect consolidated shipments that meet
the requirements of this appendix. The waste collector shall ensure
that, for each container of waste in the shipment, the manifest
identifies the generator of that container of waste:

Forward a copy or electronically transfer the uniform low-level

radioactive waste manifest to the intended consignee so that
either:
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(1) Receipt of the manifest precedes the LLW shipment: or

(2) The manifest is delivered to the consignee with the waste at
the time the waste is transferred to the consignee. Using both
(1) and (2) is also acceptable:

(d) Include NRC Form 540 (and NRC Form 540A. if required) with the
shipment regardless of the option chosen in paragraph c:

(e) Receive acknowledgment of the receipt of the shipment in the form
of a signed copy of NRC Form 540;

(f) Retain a copy of or electronically store the uniform low-level

radioactive waste manifest and documentation of acknowledgment
of receipt as the record of transfer of licensed material as required
by 10 CFR parts 30. 40, and 70;

(@) For any shipments or any part of a shipment for which
acknowledgment of receipt has not been received within the
times set forth in this appendix, conduct an investigation in
accordance with item E of this portion of the appendix: and

(h) Notify the shipper, the depariment, and the administrator of the
nearest commission regional office when any shipment, or part of
a_shipment, has not arrived within sixty days after receipt of an

advance manifest, unless notified by the shipper that the shipment
has been canceled.

C. Any licensed waste processor who treats or repackages waste shall:

(@) Acknowledge receipt of the waste from the shipper within one
week of receipt by returning a signed copy of NRC Form 540;

(b) Prepare a new manifest that meets the requirements of this
appendix. Preparation of the new manifest reflects that the
processor_is responsible for meeting these requirements.
For each container of waste in the shipment, the manifest
shall identify the waste generators, the preprocessed waste
volume, and the other information as required in item E of
portion | of this appendix;

(c) Prepare all wastes so that the waste is classified according
to 10 CFR_61.55 and meets the waste characteristics

requirements in 10 CFR 61.56;
(d) Label each package of waste to identify whether it is class A

waste, class B waste, or class C waste. in accordance with
10 CFR 61.55 and 10 CFR 61.57:
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(e) Conduct a quality assurance program to assure compliance
with 10 CFR 61.55 and 10 CFR 61.56 (the program shall
include management evaluation of audits);

(f) Eorward a copy or electronically transfer the uniform low-level
radioactive waste manifest to the intended consignee so that
either (i) receipt of the manifest precedes the LLW shipment
or (ii) the manifest is delivered to the consignee with the waste
at the time the waste is transferred to the consignee. Using
both (i) and (ii) is also acceptable:

(@) Include NRC Form 540 (and NRC Form 540A. if required

with the shipment regardless of the option chosen in
paragraph f;

(h) Receive acknowledgment of the receipt of the shipmentin the
form of a signed copy of NRC Form 540:

(i) Retain_a copy of or electronically store the uniform
low-level radioactive waste manifest and documentation
of acknowledgment of receipt as the record of transfer of

licensed material as required by 10 CFR parts 30, 40, and
70:

() Eor any shipment or any part of a shipment for which
acknowledgment of receipt has not been received within the
times set forth in this appendix. conduct an investigation in
accordance with item E of this portion of the appendix; and

(k) Notify the shipper. the department, and the administrator of
the nearest commission regional office when any shipment,
or part of a shipment, has not arrived within sixty days after
receipt of an advance manifest. unless notified by the shipper
that the shipment has been canceled.

D. The land disposal facility operator shali:

(8) Acknowledge receipt of the waste within one week of receipt by
returning, as a _minimum, a signed copy of NRC Form 540 to
the_shipper. The shipper to be notified is the licensee who last
possessed the waste and transferred the waste to the operator.
If any discrepancy exists between materials listed on the uniform
low-level radioactive waste manifest and materials received
copies or electronic transfer of the affected forms must be returned
indicating the discrepancy:

(b) Maintain copies of all completed manifests and electronically store

the information required by 10 CFR 61.80(1) until the department
or commission terminates the license: and
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(c) Notify the shipper, the department, and the administrator of the
nearest commission regional office when any shipment, or part of

a shipment, has not arrived within sixty days after receipt of an

advance manifest, unless nofified by the shipper that the shipment
has been canceled.

E. Any shipment or part of a shipment for which acknowledgment is not
received within the times set forth in this section must:

(a) Be investigated by the shipper if the shipper has not received
notification or receipt within twenty days after transfer; and

(b) Be traced and reported. The investigation shall include tracing the
shipment and filing a report with the department and the nearest
commission regional office. Each licensee who conducts a trace
investigation shall file a written report with the department and the
appropriate nuclear regulatory commission regional office within
two weeks of completion of the investigation.
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CHAPTER 33-10-05

33-10-05-02. Scope. This chapter applies to all licensees or registrants who
use sources of radiation for industrial radiography. Except for those requirements
of this chapter clearly applicable only to sealed radioactive sources, both radiation
machines and sealed radioactive sources are covered by this chapter. This chapter
does not apply to medical uses of radioactive material.

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

33-10-05-03. Definitions. As used in this chapter, the following definitions
apply:

1. "Annual refresher safety training” means a review conducted or
provided by the licensee or registrant for its employees on radiation
safety aspects of industrial radiography. The review may include, as
appropriate, the results of internal inspections, new procedures or
equipment, new or revised regulations. accidents or errors that have
been_observed. and shouid also provide opportunities for employees
to ask safety questions.

N

"Associated equipment" means equipment that is used in conjunction
with a radiographic exposure device to make radiographic exposures
at drives, guides, or comes in contact with the source, e.g.. guide tube,
control tube. control or drive cable, removable source stop. J tube and
collimator when it is used as an exposure head.

—
3
e

i

"Cabinet radiography" means industrial radiography conducted in an
enclosure or cabinet shielded so that radiation levels at every location
on the exterior meets the eenditions dose limits for individual members
of the public as specified in subsection 1 of section 33-10-04.1-07.

2- 4. "Cabinet X-ray system" means an X-ray system with the X-ray tube
installed in an enclosure independent of existing architectural structures
except the floor on which it may be placed. The cabinet X-ray system
is intended to contain at least that portion of a material being irradiated,
provide radiation attenuation, and exclude personnel from its interior
during generation of ionizing radiation. Included are all X-ray systems
designed primarily for the inspection of carry-on baggage at airline,
railroad, and bus terminals, and in similar facilities. An X-ray tube
used within a shielded part of a building, or X-ray equipment which
may temporarily or occasionally incorporate portable shielding, is not
considered a cabinet X-ray system.

3= 5. "Certified cabinet X-ray system" means an X-ray system which has been

certified in accordance with 21 CFR 1010.2 as being manufactured and
assembled pursuant to the provisions of 21 CFR 1020.40.
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"Certifying entity” means an independent certifying organization or an
agreement state whose industrial radiographer_certification program
has been reviewed and found to meet the applicable parts of appendix B
of this chapter or an independent certifying organization or radiation
control agency whose X-ray or combination certification requirements,
or_both, have been reviewed and found to be equivalent to criteria
established by the conference of radiation control program directors.

"Collimator" means a device-used-to-timitthe-size;-shape;-and-direction
of-the-primary radiation beam shield that is placed on the end of the

guide tube or directly onto a radiographic exposure device to restrict
the size of the radiation beam when the sealed source is cranked into

position to make a radiographic exposure.

"Control _or_drive cable" means the cable that is connecied to the

source assembly and used to drive the source to and from the
exposure location.

"Control drive mechanism" means a device that enables the source
assembly to be moved into and out of the exposure device.

"Control tube" means a protective sheath for guiding the control
cable. The control tube connects the control drive mechanism to the

radiographic exposure device.
"Exposure head" means a device that locates the gamma radiography
sealed source in the selected working position. An exposure head is
also known as a source stop.

"Field station" means a facility where licensed material may be stored
or_used and from which equipment is dispatched.

"Guide tube projection sheath" means a flexible or rigid tube, i.e., J tube
for quiding the source assembly and the attached control cable from the
exposure device to the exposure head. The guide tube may also include
the connections necessary for attachment to the exposure device and
{o the exposure head.

"Hands-on _experience”" means experience in all of those areas
considered to be directly involved in the radiography process inciuding,
but not limited to. taking radiographs, calibration of survey instruments.
operational and performance testing of survey instruments and
devices, film development, posting of radiation areas. transportation
of radiography equipment, posting of records and radiation area
surveillance, etc.. as_applicable. Excessive time spent in only one
or two of these areas. such as film development or radiation area
surveillance, should not be counted toward the hours of hands-on

experience required for a radiation safety officer or radiographer.
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"Independent certifying _organization” means an _independent
organization that meets the definition of certifying entity in this

section.

"Industrial radiography" or "radiography” means the examination of the
maeroseopie structure of materials by nondestructive methods using
sources of ionizing radiation to produce radiographic images.

"Lay-barge radiography” means _industrial radiography performed on
any water vessel used for laying pipe.

"Lixiscope" means a portable light-intensified imaging device using a
sealed source.

"Offshore platform radiography” means industrial radiography
conducted from a platform over a body of water.

is—re an_enclosed shielded room_cell, or vault, not
located at a temporary jobsite, in which radiography is performed and
meets all of the requirements of subsection 10 of section 33-10-05-04.

"Personal supervision" means guidance and instruction provided
to a radiographer—trainee radiographer’s assistant by a qualified
radiographer instraetor who is physically present at the site, in visual
contact with the trainee assistant while the trainee assistant is using
sources of radiation and associated equipment, and in such proximity
that immediate assistance can be given if required.

"Practical examination” means a demonstration through practical
application of the safety rules and principles in industrial radiography,
including use of all appropriate equipment and procedures.

"Radiation safety officer for industrial radiography" means an individual
with the knowledge of and responsibility for the overall radiation safety
program, who has the authority to enforce the appropriate radiation
protection rules. standards and practices on behalf of the licensee, and
who meets the requirements of subsection 2 of section 33-10-05-05.

"Radiographer” means any individual who has successfully completed
the training. testing, and documentation requirements of this chapter,
and who performs or who in attendance at the site where the sealed
source or sources are being used personally supervises industrial
radiographic operations and who is responsible to the licensee or
registrant for assuring compliance with the requirements of this article
and all license for certificate of registration) conditions.
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"Radiographer’s assistant” means any individual who under the direct
supervision of a radiographer, uses radiographic exposure devices,

sealed sources or related handling tools, sources_ of radiation or
radiation_survey instruments in industrial radiography.

"Radiographer certification” means written approval received from
a_cerifying_entity _stating that an individual has satisfactorily met
certain established radiation safety, testing, and experience criteria as
specified in this chapter.

"Radiographic exposure device" also called a camera or a projector
means any instrument containing a sealed source fastened or

contained therein, in which the sealed source or shielding thereof
may be moved, or otherwise changed, from a shielded to unshielded
position for purposes of making a radiographic exposure.

"Radiographic operations" means all activities associated with the
presence of radioactive sources in a radiographic exposure device or
with a radiation machine. Activities include, but are not limited to using.
transporting except when being transported by a common _or contract
carrier, or storing at a temporary jobsite. performing surveys to confirm
the adequacy of boundaries, setting up equipment, and any activity
inside restricted area boundaries. Transporting a radiation machine is
not considered a radiographic operation.

"Radiographic personnel" means any radiographer—radiographer
instruetor; or radiographertrainee radiographer’s assistant.

"Residential location" means any area where structures in which
people lodge or live are located, and the grounds on which such
structures are located including, but not limited to, houses, apartments,
condominiums, and garages.

'S-tube" means a tube through which the radioactive source travels
when inside a radiographic exposure device.
"Sealed source" means any radioactive material that is encased in

a capsule designed to prevent leakage or escape of the radioactive
material.
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"Shielded position" means the Iocatlon wrthrn the radlographlc exposure
device or s ¢ :

l1hIeee’ereﬁ—-fer—s’fefagt-:*-ef--flae—seaa‘eel source changer where the
sealed source is secured and restricted from movement.

"Shielded-room radiography" means industrial radiography conducted
in a room so shielded that every location on the exterior meets the
conditions specified in subsectioh 1 of section 33-10-04.1-07.

"Source assembly” or pig tail means an assembly that consists of the
sealed source and a connector that attaches the source to the control
cable. The source assembly may also include a stop ball used to secure
the source in the shielded position.

"Source changer" means a device designed and used for replacement
of sealed sources in radiographic exposure devices, including those
seuree—changers also used for transporting and storage of sealed
sources. '

"Storage area" means any location, facility, or vehicle which that is
used to store, transport, or secure a radiographic exposure device,
a storage container, a_radiation machine. or a sealed source when it
is not in use and which is locked or has a physical barrier to prevent
accidental exposure, tampering with, or unauthorized removal of the
device, machine, container, or sealed source.

"Storage container" means a shielded device in which sealed sources
are secured and stored.

"Temporary jobsrte“ means aﬁy a Iocatron where fndusfﬂai-fadregraphy
eeﬁrﬁea«te—ef—fegre’freﬂeﬁ radiographic ogeratrons are conducted and
where sources of radiation may be stored other than those locations of
use authorized on the license or registration.

"Transport container" means a package that is designed to provide
radiation safety and security when sealed sources are transported
and which meets all applicable requirements of the United States
department of transportation.

"Underwater radiography” means industrial radiography performed

when the radiographic exposure device or related equipment are
beneath the surface of the water.

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992; March 1,
1994; March 1, 2003.

General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04
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33-10-05-04. Equipment control.

1.

Performance requirements for jndustrial radiography equipment.
Equipment used in industrial radiographic operations must meet the
following minimum criteria:

a.

Each radiographic exposure device, source assembly, or sealed
source. and all associated equipment must meet the requirements
specified in American national standards institute (ANSI)
N432-1980 "radiological safety for the design and construction of
apparatus for gamma radiography", (published in NBS handbook
136, issued January 1981). Engineering analysis may be submitted
by an applicant or licensee to demonstrate the applicability of
previously performed testing on similar individual radiography
equipment components. Upon review, the department may find
this an acceptable alternative to actual testing of the component
pursuant to the standard.

In addition to the requirements specified in subdivision a, the
following requirements apply to radiographic exposure devices

and associated equipment,_source changers, source assemblies,
and sealed sources.

(1) E£eeh The licensee shall ensure that each radiographic
exposure device must-have has attached to it by-the-user, a

durable, legible, clearly visible label bearing the:

(a) Chemical symbol and mass number of the radionuclide
in the device;

(b) Activity and the date on which this activity was last
measured;

(c) Model number or product code and serial number of the
sealed source;

(d) Manufacturer of the sealed source; and
(e) Licensee’s name, address, and telephone number.

(2) Radiographic exposure devices intended for use as type B
transport containers must meet the applicable requirements
of 10 CFR part 71.

(3) Modification of any radiographic exposure devices, source
changers, and source assemblies and associated equipment
is prohibited unless the design of any replacement
component, including source holder, source assembly,
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C.

controls, or guide tubes would not compromise the design
safety features of the system.

In addition to the requirements specified in subdivisions a and b,
the following requirements apply to radiographic exposure
devices, source assemblies. and associated equipment that allow
the source to be moved out of the device for reutine—eperation

radiographic operations or to source changers.

(1)

(2)

(3)

(4)

©)

(6)

(7)

The coupling between the source assembly and the control
cable must be designed in such a manner that the source
assembly will not become disconnected if cranked outside
the guide tube. The coupling must be such that it cannot be
unintentionally disconnected under normal and reasonably
foreseeable abnormal conditions.

The radiographic exposure device must automatically secure
the source assembly when it is cranked back into the fully
shielded position within the device. This securing system
may only be released by means of a deliberate operation on
the exposure device.

The outlet fittings, lockbox, and drive cable fittings on each
radiographic exposure device must be equipped with safety
plugs or covers whieh that must be installed during-sterage
and—transportation to protect the source assembly from
water, mud, sand, or other foreign matter during storage and
transportation.

Each sealed source or source assembly must have attached
to it or engraved in it, a durable, legible, visible label with
the words: "DANGER RADIOACTIVE". The label must not
interfere with the safe operation of the exposure device or
associated equipment.

The guide tube must have-passed-the be able to withstand a
crushing tests-for-the-eontrot-tube-as-specified-im-American
national—standards—institute—N432-1986 test and a kinking
resistance test that closely approximates the crushing and
kinking forces likely to be encountered during use.

Guide tubes must be used when moving the source out of the
radiographic exposure device.

An exposure head or similar device designed to prevent the
source assembly from passing out of the end of the guide
tube must be attached to the outermost end of the guide tube
during radiographic operations.
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(8) The guide tube exposure head connection must be able
to withstand the tensile test for control units specified in
American national standards institute N432-1980.

(9) Source changers must provide a system for asstring
ensuring that the source will not be accidentally withdrawn
from the changer when connecting or disconnecting the drive
control cable to or from a source assembly.

d. Notwithstanding subdivision a, equipment used in industrial
radiographic operations need not comply with section 8.9.2(c)
of the endurance test in American national standards institute
N432-1980, if the prototype equipment has been tested using a
torque value representative of the torque that an individual using
the radiography equipment can realistically exert on the lever or
crankshaft of the control drive mechanism.

Limits on levels-of external radiation for levels from radiographic
exposure devices and, storage containers, and source changers.

The maximum exposure rate limits for radiograph exposure devices,
storage containers, and source changers are two millisieverts
[200_ millirems] per hour at any exterior surface. and one-tenth
millisievert [10 millirems] per hour at one meter from any exterior
surface with the sealed source in the shielded position.
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Locking of seurees-ofradiation radiographic exposure devices.
storage containers, and source changers.

a.

e

Each setrece—of—radiation radiographic exposure device shall
be provided with a lock or lockable outer container designed
to prevent unauthorized or accidental production of radiation or
removal or exposure of a sealed source and shall be kept locked
(and if a keved-lock, with the key removed at all times) at all
times except when under the direct surveillance of a radiographer
or radiographer—trainee radiographer’s assistant, or as may
be otherwise authorized pursuant to subsection 1 of section
33-10-05-06. Each storage container and source changer likewise
shall be provided with a lock and must be kept locked when
containing sealed sources except when the container is under

the direct surveillance of a radiographer or radiographer-trainee
radiographer’s assistant.

Radiographic exposure devices, source changers, and storage
containers, prior to being moved from one location to another and
also prior to being secured to a given location, shall be locked
and surveyed to assure that the sealed source is in the shielded
position.

The sealed source must be secured in its shielded position by
locking the exposure device or securing the remote control each
time the sealed source is returned to its shielded position. Then a
survey must be performed to determine that the sealed source is
in the shielded position pursuant to subdivision b of subsection 3
of section 33-10-05-06.

The control panel of each radiation machine shall be equipped with
a lock that will prevent the unauthorized use of an x-ray system
or the accidental production of radiation. The radiation machine
shall be kept locked and the key removed at all times except when

under the direct supervision of a radiographer or a radiographer’s
assistant.

Storage precautions.

a.

Locked radiographic exposure devices, source changers, storage
containers, and radiation machines shall be physically secured to
prevent tampering or removal by unauthorized personnel. '

Radiographic exposure devices, source changers, or transport
containers that contain radioactive material may not be stored in
residential locations. This requirement does not apply to storage
of radioactive material in a vehicle in transit for use at temporary
jobsites, if the licensee complies with subdivision ¢ and if the
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vehicle does not constitute a permanent storage location as
described in subdivision d.

If a vehicle is to be used for storage of radioactive material,
a vehicle survey must be performed after securing radioactive
material in the vehicle and before transport to ensure that radiation
levels do not exceed the limits specified in subsection 3 of section
33-10-04.1-16 at the exterior surface of the vehicle.

A storage or use location is permanent if radioactive material is
stored at the location for more than ninety days and any one or
more of the following applies to the location:

(1) Telephone service is established by the licensee.

(2) Industrial radiographic services are advertised for or from the
location.

(3) Industrial radiographic operations are conducted at other
sites due to arrangements made from the location.

5. Radiation survey instruments.

a.

The licensee or registrant shall maintain sufficient calibrated and
operable radiation survey instruments to make physical radiation
surveys as required by this chapter and chapter 33-10-04.1.
Instrumentation required by this subsection must have-a-range

Cl - vigle U » » wiv]lw IJ » ».

be capable of measuring a range from two hundredths millisievert

[2_millirems] per hour through one hundredth sievert [1 rem] per
hour.

Each radiation survey instrument shall be calibrated:

(1) Atenergies appropriate for use and at intervals not to exceed
three six months and after eaeh instrument servicing, except
for battery changes.

(2) Such that accuracy within plus or minus twenty percent can
be demonstrated.

(3) Attwo points located approximately one-third and two-thirds
of full-scale on each scale for linear scale instruments; at
midrange of each decade, and at two points of at least one
decade for logithmic scale instruments; and at-appropriate
peints for digital instruments, at three points between two
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6.

hundredths and ten millisieverts {2 and 1000 millirems] per
hour.

Records of these calibrations must be maintained for twe three
years after the calibration date for inspection by the department.

Each radiation survey instrument must be checked with a radiation
source at the beginning of each day of use and at the beginning of
each workshift to ensure it is operating properly.

Leak testing, repair, tagging, opening, modification, and
replacement of sealed sources.

a.

The replacement of any sealed source fastened to or contained in
a radiographic exposure device and leak testing, repair, tagging,
opening, or any other modification of any sealed source shall be
performed only by persons specifically authorized to do so by the
department, the United States nuclear regulatory commission, or
any agreement state.

Each sealed source shall be tested for leakage at intervals not to
exceed six months. In the absence of a certificate from a transferor
that a test has been made within the six-month period prior to the
transfer, the sealed source shall not be put into use until tested.

The leak test shall be capable of detecting the presence of one
hundred eighty-five becquerels [0.005 microcurie] of removable
contamination on the sealed source. An acceptable leak test
for sealed sources in the possession of a radiography licensee
would be to test at the nearest accessible point to the sealed
source storage position, or other appropriate measuring point, by a
procedure to be approved pursuant to paragraph 5 of subdivision a
of subsection 3 of section 33-10-03-05. Records of leak test results
shall be kept in units of becquerels [microcuries] and maintained
for inspection by the department for twe three years after the
required leak test is performed.

Any test conducted pursuant to subdivisions b and ¢ which
reveals the presence of one hundred eighty-five becquerels [0.005
microcurie] or more of removable radioactive material shall be
considered evidence that the sealed source is leaking. The
licensee shall immediately withdraw the equipment involved from
use and shall cause it to be decontaminated and repaired or to be
disposed of, in accordance with this article. Within five days after
obtaining results of the test, the licensee shall file a report with the
department describing the equipment involved, the test results,
and the corrective action taken.
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Netify—Civit-Autherities—ifFounrd™ [Each _exposure device using
depleted uranium shielding and an_S-tube configuration must
be tested for depleted uranium contamination at intervals not
to exceed twelve months. The analysis must be capable of
detecting the presence of one hundred eighty-five becquerels
[0.005 microcurie] of radioactive material on the test sample and
must be analyzed by a person specifically authorized by the United
States nuclear regulatory commission or another agreement
state. Should this testing reveal the presence of one hundred
eighty-five becquerels [0.005 microcurie] or more of removable
depleted uranium contamination, the exposure device must be

removed from use until an evaluation of the wear on_the S-tube
has been made. Should the evaluation_reveal that the S-tube
is worn_through, the device may not be used again. Depleted

uranium_shielded devices do not have to be tested for depleted
uranium contamination while in_storage and not in use. Before
using or transferring such a device, however, the device must be
tested for depleted uranium contamination if the interval of storage
exceeded twelve months. Records of depleted uranium leak tests
must be kept in units of becquerels [microcuries] and maintained
for inspection by the department for three vears after the required
test is performed.

Quarterly inventory. Each licensee shall conduct a guarterty physical
inventory at intervals not to exceed three months to account for all
sealed sources and radiography exposure devices containing depleted
uranium received ef and possessed by the licensee. The records
of the inventories shall be maintained for twe three years from the
date of the inventory for inspection by the department and shall
include the quantities and kinds of radioactive material, the location of
sealed sources, the date of the inventory, the name of the individual
conducting the inventory, the manufacturer, the model number, and the
serial number.

Utilization logs. Each licensee or registrant shall maintain current
logs, which shall be kept available for inspection by the department for
two three years from the date of the recorded event, showing for each
source of radiation the following information:

a. A dnique-identification;-steh-as description, including make. model,
and serial number; of each radiation machine, each sealed source

radiographic exposure device, or transport or storage container in
which a sealed source is located;-end-each-sealed-souree.

b. The identity name and signature of the radiographer to whom
assigned.
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Locations where used and dates of use.

The dates each source of radiation is removed from storage and
returned to storage.

For permanent radiographic instaliations, the dates each radiation
machine is energized.

9. Inspection and maintenance.

a.

- The radiographer shall
perform visual and operability checks on survey meters, radiation
machines. radiographic exposure devices, transport and storage
containers, associated equipment, and source changers before
use on each day the equipment is to be used to ensure that the
equipment _is_in_good working condition, that the sources are
adequately shielded and that required labeling is present. Survey
instrument operability must be performed using check sources or
other appropriate means. If equipment problems are found, the
equipment must be removed from service until repaired.

{s—performed: [Each licensee or registrant shall have written
procedures for. and perform:

(1) Inspection and routine maintenance of radiation machines.
radiographic exposure devices, source changers, associated
equipment, transport and storage containers, and survey
instruments at intervals not to exceed three months or before
the first use thereafter to ensure the proper functioning of
components important to safety. Replacement components
shall meet design specifications. If equipment problems are
found, the equipment must be removed from service until
repaired.

(2) Inspection and maintenance necessary to maintain the
type B packaging used to transport radioactive materials.
The inspection and maintenance program must include
procedures to assure that type B packages are shipped and
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10.

d.

maintained in accordance with the certificate of compliance
or other approval.

If any inspection conducted pursuant to subdivision a or b reveals
damage to components critical to radiation safety, the device shall
be removed from service and labeled as defective until replaced or
repairs have been made.

Records of inspection and maintenance shall be maintained for
inspection by the department for three years from the date the

inspection_and maintenance_is performed. Each licensee shall
maintain records of equipment problems found in daily checks and

quarterly inspections of radiographic exposure devices, transport
and storage containers, associated equipment, source changers,
and survey instruments and retain each record for three years after
it is made. The record must include the date of check or inspection.
name of inspector, equipment involved, any problems found, and
what repair or maintenance, if any, was done.

Permanent radiographic installations. Permanent radiographic
installations having high radiation area entrance controls of the type
described in subsection 1 of section 33-10-04.1-10 shall also meet the
following requirements:

a.

Each entrance that is used for personnel access to the high
radiation area shall have beth either:

(1) An_entrance control of the type described in section

33-10-04.1-10 that reduces the radiation level upon entry
into the area; or

(2) Both conspicuous visible and audible warning signals to

warn of the presence of radiation. The visible signal shall be
activated by radiation whenever the source is exposed or the
machine is energized. The audible signal shall be activated
when an attempt is made to enter the installation while the

source is exposed or the machine is energized.

from-the—date-the—tests—were—condueted: The control device

or
alarm system must be tested for proper operation with a radiation
source each day before the installation is used for radiographic
operations. The test must include a check of both the visible and
audible signals. Entrance control devices that reduce the radiation
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level upon entry must be tested monthly. If an entrance control
device or an alarm is operating improperly, it must be immediately
labeled as defective and repaired within seven calendar days.
The facility may continue to be used during this seven-day
period, provided the licensee or registrant implements continuous
surveillance and uses an alarm ratemeter. Records of these tests
shall be maintained for inspection by the department for three
years from the date the tests were conducted.

11. Reporting requirements.

a.

In addition to the reporting requirements specified in subsection 5
of section 33-10-04.1-16 and under other sections of this chapter,
each licensee or registrant shall provide a written report to the
department, within thirty days of the occurrence of any of the
following incidents involving radiographic equipment:

(1) Unintentional disconnection of the source assembly from the
control cable.

(2) Inability to retract the source assembly to its fully shielded
position and secure it in this position.

(3) Failure of any component (critical to safe operation of

the radiographic exposure device) to properly perform its
intended function.

(4) Anindicator on a radiation machine fails to show that radiation
is being produced, and exposure switch fails to terminate
production of radiation when moved to the off position. or a
safety interlock fails to terminate x-ray production.

The licensee or registrant shall include the following information in
each report submitted under subdivision a:

(1) A description of the equipment problem.
(2) Cause of each incident, if known.

(3) Manufacturer and, model number,_and serial number of
equipment involved in the incident.

(4) Place, time, and date of the incident.
(5) Actions taken to establish normal operations.

(6) Corrective actions taken or planned to prevent recurrence.
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d.

(7) <Qualifieations Names and qualifications of personnel involved
in the incident.

Reports of overexposure submitted under subsection 3 of section
33-10-04.1-16 which involve failure of safety components of
radiography equipment must also include the information specified
in subdivision b.

Any licensee conducting radiographic operations or storing
radioactive_material at any location not listed on the license for a

period in excess of one hundred eighty days in a calendar year.
shall notify the department prior to exceeding the one hundred

eighty days.

12. Labeling, storage, and transportation.

a.

[

|©

(8

The licensee may not use a radiographic exposure device, source
changer. or a container to store licensed material uniess the
radiographic_exposure device, source changer, or the storage
container has securely attached to it a durable, legible, and clearly
visible Iabel bearing the standard trefoil radiation caution symbol
conventional colors, i.e.. magenta, purple, or black on a yellow

background, having a minimum diameter of twenty-five millimeters,
and the wording:

CAUTION* - RADIOACTIVE MATERIAL
NOTIFY CIVIL AUTHORITIES (or "NAME OF COMPANY™")
* or "DANGER"

The licensee may not transport licensed material unless the

material is packaged, and the package is labeled, marked. and
accompanied with appropriate shipping papers in accordance with
requlations set out in chapter 33-10-13.

Locked radiographic exposure devices, radiation machines, source
changers. and storage containers must be physically secured to

prevent tampering or removal by unauthorized personnel. The
licensee shall store licensed material in_a manner which will

minimize danger from explosion or fire.

The licensee shall lock and physically secure the transport package

containing licensed material in_the transporting vehicle to prevent

accidental loss, tampering, or unauthorized removal of the licensed
material from the vehicle.

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992; March 1,
1994; May 1, 1998; March 1, 2003.

General Authority: NDCC 23-20.1-04

Law Implemented: NDCC 23-20.1-03, 23-20.1-04
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33-10-05-05. Personal radiation safety requirements for radiographic
personnel.

1.

A

Conducting industrial radiographic operations.

o

=g

o

o

Whenever radiography is performed at a location other than a
permanent radiographic installation, the radiographer must be
accompanied by at least one other qualified radiographer or an
individual who has at a minimum met the requirements for and is
designated as a radiographer’s assistant. The additional qualified
individual shall observe the operations and be capable of providing
immediate assistance to prevent unauthorized entry. Radiography
may not be performed if only one qualified individual is present.

All _radiographic operations conducted at locations of use
authorized in the license must be conducted within a permanent
radiographic installation. unless_specifically authorized by the
department.

A licensee may conduct lay-barge, offshore platform. or underwater
radiography only if procedures have been approved by the
department, the United States nuclear regulatory commission, or
by another agreement state.

Except when physically impossible, collimators shall be used in

industrial radiographic operations that use radiographic exposure
devices that allow the source to be moved out of the device.

Radiation _safety officer for industrial radiography. 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 or registrant’s
program.

a.

b.

The minimum gualifications. training. and experience for radiation
safety officers for industrial radiography are as follows:

(1) Completion of the training and testing requirements of section
33-10-05-05:

(2) Two thousand hours of hands-on experience as a qualified
radiographer in industrial radiographic operations; and

{3) Formal training in the establishment and maintenance of a
radiation protection program.

The department will consider alternatives when the radiation
safety officer has appropriate training and experience in the field
of ionizing radiation, and in addition, has adequate experience and
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knowledge with respect to the establishment and maintenance of
a_radiation safety protection program.

C. The specific duties and authorities of the radiation safety officer
include, but are not limited to:

(1) Establishing and overseeing all operating. emergency, and
ALARA procedures as required by this article, and reviewing
them regularly to ensure that the procedures in use conform
to department requlations and to the license or registration

conditions:

{2) Overseeing and approving all phases of the training program
for radiographic personnel. ensuring that appropriate and
effective radiation_protection practices are taught:

(3) Ensuring that required radiation surveys and leak tests
are performed and documented in_accordance with the

regulations, including any corrective measures when levels
of radiation exceed established limits;

(4) Ensuring that personnel monitoring devices are calibrated
and used properly by occupationally exposed personnel, that
records are kept of the monitoring results, and that timely

notifications are made as required by section 33-10-05-05;
and

(8) Ensuring that operations are conducted safely and to assume
control for instituting corrective actions, including stopping of
operations when necessary.

3. Training and testing.

a. The licensee or registrant shall not permit any individual to act as

a Facioarad 8 H H EHRAHGHSE 8 v-eQ P
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ra’diogragher’s aséistant until the individual:

(1) The—subjects—ottlined—in—appendix—-~A—of-this—chapter Has
received copies of and completed a course of at least
forty hours on the subjects outlined in_appendix A of this
chapter, the rules contained in this chapter and in the
applicable sections of chapters 33-10-03, 33-10-04.1.
and 33-10-10. the applicable United States department
of transportation regulations as referenced in chapter
33-10-13, the appropriate department license or certificate of
registration; and the licensee’s or registrant’s operating and
emergency procedures. The course shall be one that has
been accepted by the department. another state radiation
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b.

(@)

(3)

4)

control agency., or the United States nuclear regulatory

commission;

Has developed competence to use. under the personal
supervision_of the radiographer, the radiographic exposure
devices, sealed sources. associated equipment, radiation

machines. and radiation survey instruments that the assistant
will use;

Fhe—eappropriate—department—license—or—certificate—of
registration—and Has demonstrated understanding of the
instructions provided under paragraph 1 by successfully
completing a written test administered by the licensee or
registrant on the subjects covered and has demonstrated
competence in the use of hardware described in paragraph 2
by successful completion of a practical examination

administered by the licensee or reglstrant on the use of
such hardware; and

Fhe Has demonstrated an understanding of the licensee’s or
registrant’s operating and emergency procedures.

The licensee or registrant shall not permit any individual to act as
a radiographer, as defined in this chapter, unless such individual:

(1)
)

3)

Has met the requirements of subdivision a of subsection 4 3;

Has completed at least thirty-days-of-on-the-job-training-by-a
radiographerinstructor-as-aradiographer-trainee two months

of on-the-job training as a radiographer’s assistant following
completion of the requirements of subdivision a of subsection

4 3 (Note: This requirement does not apply to individuals
designated as radiographers prior to March 1, 1992:);

Has received training in the use of the licensee’s or
registrant’s _radiographic _exposure devices, radiation
machines, sealed sources. in the daily inspection of devices
and associated equipment. and in the use of radiation survey

instruments:

Has demonstrated competence in the use of sources of
radiation, radiographic exposure devices, related handling
tools, and radiation survey instruments whiek that may
be employed in industrial radiographic assignments

by successful completion of a practical examination

administered by the licensee or registrant covering this
material;
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(5) Has successfully completed, within the last five years, an
a radiographer certification examination administered by the
department or a-thirdparty-designated-by-the—department:
another certifying entity that affords the same or comparable
certification_standards of this chapter of the North Dakota
radiological health rules: and

(6) Possesses a current fdenﬂﬁeaﬁeﬁ—eafd—swed—pure'dant—te

enmy——feeegﬁ-uzed ndustnal radlogragher certifi catlo
[; identification _card issued pursuant to subsection 7 by
4 the department or other certifying entity that affords the same
or comparable certification standards of this chapter of the
North Dakota radiological health rules.

fhree—yeafs—felbmmg—tefmmahen—ef—empbymeﬁt- The Ilcensee
or_registrant shall provide annual refresher safety training for

each radiographer and radiographer’s assistant at intervals not to
exceed twelve months.

|
1

fef—twe—years—frem#ie—date—ef—%he—aﬂdﬁ- Excegt as growded in

paragraph 4. the radiation safety officer or designee shall conduct
an inspection program of the job performance of each radiographer
and radiographer assistant to ensure that regulations. the license
or_registration requirements, and the applicant’s operating and

emergency procedures are followed. The inspection program
must:

(1) Include observation of the performance of each radiographer
and radiographer’s assistant during an actual industrial
radiographic operation, at intervals not to exceed six months.

(2) Provide that. if a radiographer or a radiographer’s assistant
has not participated in_an industrial radiographic operation
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(3)

4)

for more than six months since the last inspection, the
radiographer_must demonstrate knowiedge of the training
requirements of paragraph 3 of subdivision b _and the
radiographer’s assistant must redemonstrate knowledge of
the training requirements of paragraph 2 of subdivision a
by a practical examination administered by the licensee or
registrant before these individuals can next participate in a
radiographic operation.

The department may consider alternatives if the individual
serves as both radiographer and radiation safety officer.

If a single individual serves as both radiographer and
radiation safety officer and performs all radiography
operations, an inspection program is not required.

€. Each licensee shall maintain the following records of training and
certification for three years after the record is made:

&N

(2)

Records of training of each radiog' rapher _and each
radiographer’s _assistant. The record must include
radiographer certification documents and verification of
certification status, copies of written tests. dates of oral and
practical examinations. and names of individuals conducting

and receiving the oral and practical examinations; and

Records of annual refresher safety training and semiannual
inspections_of job performance for each radiographer and
each radiographer’s assistant. The records must list the
topics discussed during the refresher safety training, the
dates the annual refresher safety training was conducted,
and names of the instructors and attendees. For inspections
of job performance, the records must also include a list
showing the items checked and any noncompliances
observed by the radiation safety officer.

2- 4. Operating and emergency procedures.

2. The licensee’s or registrant’s operating and emergency procedures
shall include instructions in at least the following:

& (1) The handling and use of sources of radiation for industrial

radiography to be employed such that no individual is likely
to be exposed to radiation doses in excess of the limits
established in chapter 33-10-04.1.

b- (2) Methods and occasions for conducting radiation surveys.
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e (3)

& (4)

e (5

Methods for posting and controlling access to radiographic
areas.

Methods and occasions for locking and securing sources of
radiation.

Personnel monitoring and the use of personnel monitoring

eqU|pment—|ﬁe+ud+ng—s’éeps-thet—musi—be—takeﬂ—lmmeehately

g (1)

h- (8)

(9

F (19)

b.

(11)

(12)

(13)

ef—seufees—ef—fadtaﬂeﬁ—dtmﬂg-tfanepeﬁaﬂeﬁ- Transgomng

sealed sources to field locations. including packing of
radiographic exposure devices and storage containers in the
vehicles. placarding of vehicles when needed, and controlling
of the sealed sources during transportation.

Minimizing exposure of individuals in the event of an accident
or_incident, including a source disconnect. a transport
accident, or loss of a source of radiation.

The procedure for notifying proper personnel in the event of
an accident or incident.

Maintenance of records.

The inspection ard, maintenance and operability checks of
radiographic exposure devices and_associated equipment,
sodfee—changers survey instruments. alarm ratemeters,
transport containers, storage containers, and radiation
machines.

Steps _that must be taken immediately by radiography

personnel in the event a pocket dosimeter is found to be
off-scale or an alarm ratemeter alarms unexpectedly.

The procedures for identifying and reporting equipment
defects and noncompliant activities.

ource_recove rocedures if the licensee will perform
source recovery.

The licensee or registrant shall maintain copies of current operating

and emergency procedures until license or registration termination.
Superseded material must be retained for three vears after the
change has been made.
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Personnel monitoring.

a.

(=3

[©

The licensee or registrant may not permit any individual to act as
a_radiographer or a radiographer’s assistant unless. at all times
during radiographic operations, each individual wears. on the
trunk of the body., a combination of a direct-reading dosimeter.
an _operating alarm ratemeter, and an_individual monitoring
device that is processed and evaluated by an accredited national
voluntary laboratory accreditation program (NVLAP) processor.
At permanent radiography installations where other appropriate
alarming or warning devices are in routine use, the wearing of an
alarming ratemeter is not required.

(1) Pocket dosimeters must have a range from zero to two
millisieverts [200 milliroentgens] and must be recharged at
the start of each shift. Electronic personal dosimeters may
only be used in place of ion-chamber pocket dosimeters.

(2) Each individual monitoring device must be assigned to and
worn by only one individual.

(3) Individual monitoring devices mustbe replaced at periods not
to exceed one month.

(4) After replacement. each individual monitoring device must be
processed as soon as possible.

Direct-reading dosimeters, such as pocket dosimeters or electronic
personal dosimeters, must be read and the exposures recorded
at_the beginning and end of each shift. and records must be
maintained for inspection by the department for three years from
the date of the reading.

Pocket_dosimeters, or electronic personal dosimeters, must be
checked at periods not to exceed twelve months for correct
response 1o radiation, and records must be maintained for
inspection by the department for three years from the date of the
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annual response check. Acceptable dosimeters must read within
plus or minus twenty percent of the true radiation exposure.

If an individual's pocket dosimeter is found to be off-scale or
if an individual's electronic personal dosimeter reads greater
than two millisieverts [200 milliroentgens]. and: the possibility of
radiation exposure cannot be ruled out as the cause, the individual
monitoring device must be sent for processing within twenty-four
hours. In addition the individual may not resume work associated
with the use of sources of radiation _until a_determination of the
individual's radiation exposure has been made. This determination
must be made by the radiation safety officer or the radiation
safety officer’s designee. The results of this determination must
be_included in the records maintained for inspection by the
department until license or reqistration termination.

If the individual monitoring device is lost or damaged. the worker
shall cease work immediately until a_replacement individual
monitoring device is provided and the exposure is calculated for
the time period from issuance to loss or damage of the individual
monitoring device. The resuits of the calculated exposure and the
time period for which the individual monitoring device was lost or
damaged must be included in the records maintained for inspection

by the department until license or registration termination.

Reports received from the accredited NVLAP individual monitoring
device processor must be retained for inspection by the department
until license or registration termination.

Each alarm ratemeter must:

(1) Be checked, without being exposed to radiation, to ensure
that the alarm functions properly (sounds) before using at the
start of each shift:

(2) Be set to give an alarm signal at a preset dose rate of five
mSv per hour [500 mrem per hour] with an accuracy of plus
or minus twenty percent of the true radiation dose rate:

(3) Require special means to change the preset alarm function:

and

(4) Be calibrated at periods not to exceed twelve months for
correct response to radiation. The licensee shall maintain

records of alarm_ratemeter calibrations for three years from
the date of calibration.

4- 6. Supervision of radiographer trainee assistants. Whenever
a radiographer—trainee radiographer’s assistant uses sources of -
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5 7.

radiation, including radiation machines, radiographic exposure devices,
sealed—sotrees associated equipment or related setifee handling
tools, or sealed_sources or conducts radiation surveys required by
subdivisions b and, ¢, and e of subsection 3 of section 33-10-05-06
to determine that the sealed source has returned to the shielded

position or the radiation machine has stopped producing radiation after
an exposure, the radiographer—traeinee radiographer’s assistant shall
be under the personal supervision of a radiographer instrueter. The

personal supervision must include;

2. The radiographer’s physical presence at the site where the sourées
of radiation are being used:

b. The availability of the radiographer to give immediate assistance if
required: and

C. The radiographer’s direct observation of the assistant’s
performance of the operations referred to in this subsection.

Identification card.

a. An A radiographer certification identification card will be issued to
each individual who:

(1) Provides the department with documentation showing
completion of::

(a) The radiegrapher—trairee radiographer’s assistant
training requirements in subdivision a of subsection + 3.

(b) The radiographer on-the-job training and the
demonstration of  competence requirements
in paragraphs 2, 3, and 4 of subdivision b of
subsection 4+ 3.

(2) The requirements in paragraph 1 do not apply to individuals
designated as radiographers prior to March 1, 1992.

(3) Has successfully completed, within the last five years, the
examination required in paragraph 5 of subdivision b of
subsection 4 3.

b. Suspension, revocation, or denial. An A radiographer certification
identification card may be suspended, revoked, or denied if:

(1) Violations of the requirements of this articie are noted:,

(2) Another certifying entity has revoked, suspended, or denied
an identification card for violations of applicable standards.
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C. Expiration of the identification card. The identification card will
expire five years from the date that the individual successfully
completed the examination required in paragraph 5 of subdivision b
of subsection 4 3.

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992; March 1,
1994; May 1, 1998; March 1, 2003.

General Authority: NDCC 23-20.1-04

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

33-10-05-06. Precautionary procedures in radiographic operations.

1. Security.
or radiegrap

During each radiographic operation, the radiographer

- O L
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areeas-defined-inrchapter-33-16-64-except: other individual present,
as required by subsection 1 of section 33-10-05-05. shall maintain
continuous direct surveillance of the operation to protect against
unauthorized entry into_a high radiation area. as defined in chapter
33-10-01, except at permanent radiographic installations where all

entry ways are locked and the requirements of subsection 10 of section
33-10-05-04 are met.

[OM]

section33-16-04-1-13- All areas in which industrial radiography is being
performed must be conspicuously posted as required by subsection 2

of section 33-10-04.1-13. Exceptions listed in subsection 3 of section
33-10-04.1-13 do not apply to industrial radiographic operations.

3. Radiation surveys and survey records.

a. No radiographic operation shall be conducted unless calibrated
and operable radiation survey instrumentation, as described in
subsection 5 of section 33-10-05-04 is available and used at each
site where radiographic exposures are made.

b. A survey with a radiation survey instrument shall be made
after each radiographic exposure to determine that the sealed
source has been returned to its shielded position. The entire
circumference of the radiographic exposure device shall be
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surveyed. If the radiographic exposure device has a source guide
tube, the survey shall include the entire length of the guide tube.

A survey must be made of the storage area as defined in section
33-10-05-03 whenever a radiographic exposure device is being
placed in storage.

A physical radiation survey, as specified in subsection 3 of section
33-10-05-04, shall be made to determine that each sealed source is
in its shielded position prior to securing the radiographic exposure
device, storage container, or source changer in a storage area as
defined in section 33-10-05-03.

A physical radiation survey shall be made after each radiographic
exposure using radiation machines to determine that the machine

is *off* not producing radiation.

All potential radiation areas where industrial radiographic
operations are to be performed shall be posted in accordance with
subsection 2 of section 33-10-05-06 based on_calculated dose
rates before industrial radiographic operations begin. An area
survey shall be performed during the first radiographic exposure
(for example, with the sealed source in the exposed position or
when the radiation machine is first energized) to confirm that dose

limits are not exceeded.

Records shall be kept of the surveys required by subdivisions ¢
and d of subsection 3. Such records shall be maintained for
inspection by the department for twe three years after completion
of the survey. If the survey was used to determine an individual’'s
exposure, however, the records of the survey must be maintained
until the department authorizes their disposition.

Documents and records required at temporary jobsites. Each
licensee or registrant conducting industrial radiography at a temporary
jobsite or field station shall have the following records available at that
site for inspection by the department:

a.

Appropriate license or certificate of registration or equivalent
document.

Operating and emergency procedures.
Applicable rules.
Survey records required pursuant to subsection 3 for the period of

operation at the site.
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Daily pocket dosimeter records for the period of operation at the
site.

The latest instrument calibration and leak test record for specific
devices in use at the site. Acceptable records include tags or labels
which are affixed to the device or survey meter.

Utilization records for each radiographic exposure device
dispatched from that location.

Records of equipment problems _identified in daily checks of
equipment.

Records of alarm system and entrance control checks if applicable.

Evidence of the latest calibrations of alarm ratemeters and

operability checks of pocket dosumeters or electronic personal
dosimeters, or both.

The shipping papers for transportation of radioactive material.

When operating under_reciprocity. a copy of the United States
nuclear regulatory commission or agreement state license
authorizing the use of radioactive material.

Specific requirements for radiographic personnel performing
industrial radiography.

a.

At a jobsite, the following must be supplied by the licensee or
registrant:

(1) At least one operable, calibrated survey instrument for each
exposure device or radiation machine in use;

(2) A current whole body persenretmenitor-{thermetumineseent
desimeter-or-film-badge) individual monitoring device that is
processed and evaluated by an accredited national voluntary
laboratory accreditation program (NVLAP) processor for each
individual performing radiographic operations;

(3) An operable, calibrated pocket dosimeter or electronic
gersonal dosmete with a range of zero to five—hundred

two millisieverts

[200 milliroentgens] for each werker person performing

radiographic operations;

(4) An operable, calibrated alarm ratemeter set to give an
alarm signal at a preset dose rate of ene—hundred
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twenty-nine-mittionths-cotlombs-perkilegram five millisieverts

[500 milliroentgens] per hour; and

(5) The appropriate barrier ropes and signs.

(6) Each_ _radiographer must posses a valid industrial
radiographer_certification identification card, issued by an
approved certifying entity.

b. Industrial radiographic operations may not be performed if any of
the items specified in subdivision a efstbsection5 are not available
at the jobsite or are inoperable. Persons performing radiographic
operations shall ensure that the items listed in subdivision a and
radiation_exposure devices and radiation machines are used in

accordance with the requirements of this section.

C. Each licensee or registrant shall provide as a minimum two
radiographic personnel when sources of radiation are used
at temporary jobsites as described in subsection 1_of section
33-10-05-05. H-ene-of-the-personneHs-aradiographer-iraineethe
other-must-be-aradiographer-instruetor

d. No individual other than a radiographer or a Fadiegfaﬁhef—tfainee
who—is radiographer’s assistant under the personal supervision

of a radiographer tastrdetor may manipulate controls or operate
equipment used in industrial radiographic operations.

£ e. During an inspection by the department, the department inspector
may terminate an operation if any of the items required in
subdivision a ef-subsection-5 are not available and or operable, or
if the required number of radiographic personnel are not present.
Operations may not be resumed until such conditions are met.

6. Special requirements and exemptions for cabinet radiography.

a. Systems for cabinet radiography designed to allow admittance of
individuals shall:
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(1)

@)

Comply with all applicable requirements of this chapter and
subsection 1 of section 33-10-04.1-07. If such a system
is a certified cabinet X-ray system, it shall comply with all
applicable requirements of this chapter and 21 CFR 1020.40.

Be evaluated at intervals not to exceed one year to assure
compliance with the applicable requirements as specified
in paragraph 1. Records of these evaluations shall be
maintained for inspection by the department for a period of
two three years after the evaluation.

Certified cabinet X-ray systems designed to exclude individuals
from the interior of the cabinet are exempt from the requirements
of this chapter except that:

(M

()

©)

(4)

Operating personnel must be provided with either—a—fitm

badge—or—a—thermolumineseent—desimeter a_ personnel
dosimeter that is processed and evaluated by an accredited
national voluntary laboratory accreditation program (NVLAP)

processor and reports of the results must be maintained for
inspection by the department.

No registrant shall permit any individual to operate a cabinet
X-ray system until such individual has received a copy
of and instruction in the operating procedures for the unit
and has demonstrated competence in its use. Records
which demonstrate compliance with this paragraph shall be
maintained for inspection by the department until disposition
is authorized by the department.

Tests for proper operation of high radiation area control
devices or alarm systems, where applicable, shall be
conducted and recorded in accordance with subsection 10
of section 33-10-05-04.

The registrant shall perform an evaluation at intervals
not to exceed one year, to determine conformance with
subsection 1 of section 33-10-04.1-07. If such a system
is a certified cabinet X-ray system, it shall be evaluated at
intervals not to exceed one year to determine conformance
with 21 CFR 1020.40. Records of these evaluations shall be
maintained for inspection by the department for a period of
twe three years after the evaluation.

Certified cabinet X-ray systems shall be maintained in compliance
with 21 CFR 1020.40 unless prior approval has been granted by
the department pursuant to subsection 1 of section 33-10-01-05.
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Prohibitions. Industrial radiography performed with a sealed source
which is not fastened to or contained in radiographic exposure devices,
known as fishpole radiography, is prohibited unless specifically
authorized by the department.

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992; March 1,
1994; May 1, 1998; March 1. 2003.

General Authority: NDCC 23-20.1-04

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

33-10-05-07. Additional recordkeeping requirements.

1

2.

3.

>

Records of the specific license for industrial radiography. Each
licensee shall maintain_a copy of its license, license conditions,
documents incorporated by reference. and amendments to each of
these items until superseded by new_ documents approved by the
department, or until the department terminates the license.

Records of receipt and transfer of sealed sources.

a. Each licensee shall maintain records showing the receipts and
transfers of sealed sources and devices using depleted uranium
for shielding and retain each record for three years after it is made.

b. These records must include the date, the name of the individual

making the record, radionuclide. number of becquerels (curies) or
mass (for depleted uranium), and manufacturer, model, and serial
number of each sealed source or device, as appropriate.

Form of records. Each record required by this chapter must be
legible throughout the specified retention period. The record may be
the original or a reproduced copy or a microform provided that the
copy or microform is authenticated by authorized personnel and that
the microform is capable of reproducing a clear copy throughout the
required retention period. The record may also be stored in electronic
media with the capability for producing legible, accurate, and complete
records during the required retention period. Records, such as letters,
drawings, and specifications, must include all pertinent information,
such as stamps, initials, and signatures. The licensee shall maintain
adequate safequards against tampering with and loss of records.

Location of documents and records.

4. Each licensee shall maintain_copies of records required by this
chapter and other applicable chapters of this article at the location

specified in paragraph 11 of subdivision a of subsection 3 of section
33-10-03-05.
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b. The documents and records required at each field station and
each temporary jobsite are specified in subsection 4 of section

33-10-05-06.

History: Effective March 1, 2003.

General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04
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APPENDIX A
SUBJECTS FOR INSTRUCTION OF RABDIOGRAPHER-TRAINEES
RADIOGRAPHER'’S ASSISTANTS

Training provided to qualify individuals as radiographer—trainees radiographer’s
assistants in compliance with subdivision a of subsection 4 3 of section 33-10-05-05

shall be presented on a formal basis. The training must include the following
subjects:

1.  Fundamentals of radiation safety

a. Characteristics of gamma and X-ray radiation

b. Units of radiation dose (mrem of and sievert) and quantity of
radioactivity (curie er and becquerel)

C. Significance of radiation dose
(1) Radiation protection standards
(2) Biological effects of radiation
(3) Case histories of radiography accidents
d. Levels of radiation from seurces-ofradiationt licensed material
€. Methods of controlling radiation dose
(1) Working time
(2) Working distances
(3) Shielding
2. Radiation detection instrumentation to be used
a. Use of radiation survey instruments
(1) Operation
(2) Calibration
(3) Limitations
b. Survey techniques

C. Use of personnel monitoring equipment
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(1) Fimbadges Personnel dosimeters
(2) Thermolumineseentdosimeters-(FEb’s) Alarming ratemeters

(3) Pocket dosimeters

(4) Other monitoring equipment

The requirements of pertinent federal and state rules and regulations

The licensee’s or registrant’s written operating and emergency
procedures

Radiographic equipment to be used

a. Remote handling equipment

b. Operation and control of radiographic exposure devices and
sealed sources, including pictures or models of source assemblies
(pigtails)

C. Storage and transport containers, source ehargers changers

d. Operation and control of X-ray equipment

€. Collimators

f. Storage, co_ntrol, and disposal of sources of radiation

8. |nspection and maintenance of equipment

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

2003.
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APPENDIX B
RADIOGRAPHER CERTIFICATION

Requirements for an independent certifying organization. An

independent certifying organization shall:

Be an organization such as_a society or association whose
members participate in. or_have an_interest in, the fields of
industrial radiography:

Make its membership availabie fo the general public nationwide
that is_not restricted because of race, color, religion. sex, age.
national origin, or disability:

Have a ceirtification program open to nonmembers, as well as
members:

Be an incorporated. nationally recognized organization that_is
involved in setting national standards of practice within its fields of
expertise;

Have an adequate staff, a viable system for financing its operations,
and a policymaking and decisionmaking review board:

Have a set of written organizational bylaws and policies that provide
adequate assurance of lack of conflict of interest and a system for
monitoring and enforcing those bylaws and policies:

Have a committee. whose members can carry out their
responsibilities impartially, to review and approve the certification
quidelines and procedures. and to advise the organization’s staff
in implementing the certification program:

Have a committee, whose members can carry out their
responsibilities impartially, to review complaints against certified
individuals and to determine appropriate sanctions:

Have written procedures describing all aspects of its certification
program. maintain records of the current status of each individual's
certification. and the administration of its certification program;

Have procedures to ensure that certified individuals are provided
due process with respect to the administration of its certification
program,_including the process of becoming certified and any
sanctions imposed against certified individuals:

Have procedures for proctoring _examinations, including
qualifications for proctors. These procedures must ensure
that the individuais proctoring each examination are not employed
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by the sg me company or corporation (or a wholly-owned subsidiary
of such company or corporation) as any of the examinees:

Exchange _information about certified individuals with _the
department, the United States nuclear regulatory commission, and
other independent certifying organizations or agreement states.

or both, and allow periodic review of its certification program_and
related records; and

Provide a description to the department of its procedures for

choosing examination_sites and for providing an appropriate
examination enviropnment.

Requirements for certification programs. All cerification programs

must;

1

[

| [~ oo

|

7.

Require applicants for certification to receive training in_the
topics set forth in appendix A or equivalent United States nuclear
regulatory commission or agreement state requlations and
satisfactorily complete a written examination covering these
{opics:

Require applicants for certification to provide documentation
that demonstrates that the applicant has received training in
the topics set forth in appendix A or_equivalent United States
nuclear regulatory commission or agreement state regqulations,
satisfactorily completed a minimum period of on-the-job _training,
and has received verification by an agreement state or a United
States nuclear regulatory commission licensee that the applicant
has demonstrated the capability of independently working as a
radiographer;

Include procedures to ensure that all examination questions are
protected from disclosure:

Include procedures for denying an _application, revoking,
suspending, and reinstating a certificate;

Provide a certification period of not less than three years nor more
than five years:

Include procedures for renewing certifications and, if the
procedures allow renewals without examination, require evidence
of recent full-time employment and annual refresher training; and

Provide a timely response to inquiries, by telephone or letter, from
members of the public, about an individual's certification_status.

Requirements for written examinations. All examinations must be:
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1. Designed to test an individual's knowledge and understanding
of the topics listed in appendix A or equivalent agreement state
requirements:

2. Wiritten in a multiple-choice format: and
3. Have test items drawn from a question bank containing

psychometrically valid questions based on_the material in
appendix A.

History: Effective March 1, 2003.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-10.1-03, 23-10.1-04
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CHAPTER 33-10-06

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

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

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

1. "Accessible surface" means the external surface of the enclosure

or housing of the radiation-producing machine as provided by the
manufacturer.

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

3. Allied health" means occupations of medical personnel who are not
physicians and are qualified by special training to undergo cross-training
into X-ray as a limited diagnostic operator. Refer to appendix G for
qualifying professions.

>

"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.) .

4: 5. "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.

5: 6. "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.

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

"Barrier" (see "protective barrier").

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

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

"Board certified" means an individual who has completed an accredited
school of medical radiography or chiropractic radiography and has
passed a national registry examination. '

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

meastre-the-radiation-presentifthe-useful-beam: "Bone densitomet
system” means a medical device which uses electronically produced
ionizing radiation to determine the density of bone structures of human
patients.

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

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

"Certified components" means components of X-ray systems which
are subject to 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 peptiatien set of observations. It is estimated
using the following equation:
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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-limiting device attached.

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

"Diagnostic X-ray system" means an X-ray system designed for
irradiation of any part of the human or animal body for the purpose of
diagnosis or visualization.
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"Direct scattered radiation" means that scattered radiation which has
been deviated in direction only by materials irradiated by the useful
beam (see "scattered radiation").

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

"Entrance radiatior exposure rate” means the radiation exposure free in
air per unit time at the point where the center of the useful beam enters
the patient. '

"Equipment” (see "X-ray equipment").

"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 imaging assembly" means a subsystem in which X-ray
photons produce a fluereseopie visible 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 {eetuah)” means the area projected on the anode of the
X-ray tube bombarded by the electrons accelerated from the cathode
and from which the useful beam originates.

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

"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 layer" 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.
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39- 44.

"Healing arts screening" means the testing of human beings using
X-ray machines for the detection or evaluation of health indications
when such tests are not specifically and individually ordered by a
licensed practitioner of the healing arts legally authorized to prescribe
such X-ray tests for the purpose of diagnosis or treatment.

"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 light
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.

42- 47. "Ilmage receptor support" means, for mammographic systems, that
part of the system designed to support the image receptor during a
mammodgraphic examination. :

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

44- 49. "lrradiation" means the exposure of matter to ionizing radiation.

45- 50. "Kilovoits peak” (see "peak tube potential").

46- 51. "kV" means kilovolts.

47 52. "KVp" (see "peak tube potential").

48: 53. "kWs" means kilowatt second. It is equivalent to 103 kV - mA s, i.e.,

(AkWs = (X)kV x (Y)mA x (Z)sx kWs = XYZ kWs
10%kV xmA x s 103

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

56- 55. "Leakage radiation" means radiation emanating from the diagnostic or

therapeutic source assembly except for:

2. The useful beam-_and
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b. Radiation produced when the exposure switch or timer is not
activated.

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

a. For diagnostic source assembilies 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-limiting 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.

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

"Linear attenuation coefficient" or "u" means the quotient of dN/N
divided by dl when dN/N is the fraction of uncharged ionizing radiation
that experience interactions in traversing a distance dl in a specified
material.
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"Milliampere" as used in this chapter applies to X-ray tube current.

"Milliampere second" as used in this chapter is the product of the tube

~current and X-ray exposure time measured in seconds.

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

"Patient"” means an individual or animal subjected to healing arts
exarnination, diagnosis, or treatment.

"PBL." has the same meaning as "positive beam limitation”.

"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. This
requires that both the atomic number (Z) and the density of the material
be similar to that of tissue.

"Phototimer" means a method for controliing 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" has the same meaning as "position indicating device".

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

"Position indicating device" means a device on dental X-ray equipment
used to indicate the beam position and to establish a definite
source-surface (skin) distance. It may or may not incorporate or serve
as a beam-limiting device.

"Positive beam limitation" means the automatic or semiautomatic
adjustment of an X-ray beam to the size of the selected image receptor,
whereby exposures cannot be made without such adjustment.
"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").
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"Protective apron" means an apron made of radiation attenuating
materials used to reduce radiation exposure.

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

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

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

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

"Qualified expert" means an individual having the knowledge, training,
and experience to measure ionizing radiation, to evaluate safety
techniques, and to advise regarding radiation protection needs, for
example, individuals certified in the appropriate field by the American
board of radiology, or the American board of health physics, or
the American board of medical physics, or those having equivalent
gualifications. 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 imaging system" means any system whereby a
permanent or temporary image is recorded on an image receptor by
the action of ionizing radiation.

"Radiological physicist" means an individual who:
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a. |s certified by the American board of radiology in therapeutic

radiological physics, radiological physics, or X-ray and gamma-ray
physics; ef

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 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.

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

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

"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 tetally intercept the entire cross-sectional area of the useful beam
and which has a lead equivalency not less than that of the tube housing
assembly.

“SID" has the same meaning as "source-image receptor distance".

"Source" means the focal spot {aetual} 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.
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"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 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 entrance
plane of the patient.

"Stationary X-ray equipment” (see "X-ray equipment”).
"Stray radiation" means the sum of leakage 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. ForCT 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.

€. 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.
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"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.

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

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

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

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

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

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

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

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

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

113. 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.

419- "X-ray high-voltage generator" means a device which transforms

114. 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. '

4=

#2- "X-ray system" means an assemblage of components for the

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

3

"X-ray tube" means any electron tube which is designed to-be-tised

16. primarityfor-the—production-of>¢%-rays for the conversion of electrical
energy into X-ray energy.

-

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992; July 1,
1995; May 1, 1998; March 1, 2003.

General Authority: NDCC 23-20.1-04

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

33-10-06-03. General requirements.

1. Administrative controls.

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

(1) An X-ray system which does not meet the requirements of
this article shall not be operated for diagnostic or therapeutic
purposes.

(2) individuals—who—will-be All individuals, except those listed

in_part 1 of appendix G. prior to operating the X-ray
systems shall be adequately instructed in the safe operating

procedures and be competent in the safe use of the
equipment commensurate with the size, scope, and nature
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of the service. As-a-minimum—individuats-shall-be-instructed
appendiof-this—ehapter |n addition, all individuals shall
meet the specific requirements as outlined in subparagraph a
or b. The department may use interview, observation, or
testing-erbeth; to determine compliance. Records must be
maintained by the registrant to demonstrate compliance with
this paragraph.

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

[11 Obtain board eligibility or board certification with
the American reqistry of radiologic technologists
(ARRT);

[2] Obtain board eligibility or board_certification with

the American chiropractic registry of radiologic
technoloqists (ACRRT); and only perform X-ra

examinations for chiropractic services:

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

[4] Demonstrate current enroliment in an educational
program accredited by a process acceptable to
the department. and provide documentation
of competency in all routine radiographic
procedures and specialty views.

(b) Limited diagnostic operators are limited in scope of
practice to only those procedures listed in appendix I,
except as allowed in_ subparagraph c. Limited
diagnostic _operators _must meet the prerequisite
qualifications, receive training, and demonstrate
competence as follows:

[1]1 Limited diagnostic operators shall have
successfully completed the course of training
required by one of the allied health professions
listed in part 2 of appendix G;

[2] Complete at least eighty hours of didactic
instruction at a single training program providing
didactic instruction in accordance with part 1 of
appendix H:
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[31

[4]

Complete the three-hour self-study course
designed by the state health department: and

Complete the clinical experience requirements in
part 2 of appendix H.

(c) Limited diagnostic operators may only conduct
diagnostic X-ray examinations outside the scope of
practice of appendix | in accordance with the following:

ull

2]

When it is determined to be an emergency
and ordered by individuals listed in part 3
of appendix G. The individual requesting the

procedures must comply with subparagraphs a,
b, and ¢.

[al The requesting individual must provide
a_written order specifying what types of
diagnostic X-ray examinations outside the
scope of procedures listed in_appendix |
are requested. The order shall contain an

explanation of the emergency nature or
medical reason for the order.

[b] The requesting individual must provide

direct supervision during the time the X-ray
image is_obtained.

[c] The facility must keep records of all
emergency X-ray procedures ordered under

this subparagraph.

When a practice requires a specific view or
examination outside the scope of practice
listed in appendix | to be conducted on a
routine basis, and the facility has only limited
diagnostic operators, application may be made
to the department requesting approval for a
limited diagnostic operator to perform the
procedure. __ This allowance shall be limited
to_the facility. the specific individual, and the
procedure requested. After an allowance has
been granted, reapplication and reauthorization
are not necessary for the same procedure. The
application for allowance should include the

[2] Documentation which demonstrates the
need for the specific view:
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[b] Documentation on forms supplied by
the department indicating that each
individual for which the request is made
has demonstrated competence in the
procedure: and

[c] Proof of additional didactic instruction or

completion of examination as deemed

necessary by the department for each
individual.

(d) Limited diagnostic operator implementation period.

i

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

individuals who have completed the training and
experience requirements in effect prior to the
effective date of this regulation and have been
actively working as an_X-ray operator for_six
months, but less than two vears, prior to the
effective date of this regulation.

[al Are exempt from the requirements of
items 1 and 4 of subparagraph b: and

[b] Must complete the eighty-three hours
of didactic training in_items 2 and 3 of
subparagraph b within three years from the
effective date of this requlation. Individuals
who have previously completed eighty
hours or more of acceptable training will not
need to retake the eighty-hour training. but,
within_the three years, must still take the
three-hour self-study_course designed by
the state health department.

Individuals who have completed the training and
experience requirements in effect prior to the
effective date of this regulation and have been
actively working as an X-ray operator for more
than two years prior to the effective date of this
regulation, are exempt from the requirements of
items 1 and 4 of subparagraph b and:

fa] Must complete the requirements of
subitem b of item 2; or
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[b] Demonstrate that they have completed at
least _eighty hours of instruction related
to X-ray operations at various training
programs and complete the three-hour
self-study course designed by the state
health department and demonstrate
competence in accordance with appendix K
within six_months of the effective date of

this regulation.

[4] Individuals who have not been taking X-rays
within the six months prior to the effective date
of this rule and begin to take X-rays within one
year after the effective date of this rule will
have to meet the prerequisite qualifications of
appendix G, part 2, and will have until one-year
after they begin taking X-rays to_complete the
training requirements of this paragraph. During
this _one-year period. the individuals should
comply with the facilities’ X-ray operator training

requirements in place prior to the effective date
of this rule.

(3) Achartshall 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:

(4)

(@)

(b)

(c)
(d)

(e)

(®

Patient’s body part and anatomical size or body
thickness, or age (for pediatrics), versus technique
factors to be utilized.

Type and size of the film or film-screen combination to
be used.

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

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

Type and location of placement of gonad shielding to
be used.

For mammography, indication of kVp/targetfilter
combination.

The registrant of a facility shall create and make available to
X-ray operators written safety procedures, including patient
holding restrictions and any restrictions of the operating
technique required for the safe operation of the particular
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(6)

(7)

X-ray system. The operator shall be able to demonstrate
familiarity with these procedures.

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

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

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

(¢) Human patients who cannot be removed from the room
shall be protected from the direct scatter radiation
by whole body protective barriers of not less than
twenty-five one-hundredths millimeter lead equivalent
material or shall be so positioned that the nearest
portion of the body is at least two meters from both the
tube head and the nearest edge of the image receptor.

Gonad shielding of not less than five-tenths millimeter lead
equivalent material must be used for human patients who
have not passed the reproductive age during radiographic
procedures in which the gonads are in the useful beam,
except for cases in which this would interfere with the
diagnostic procedure.

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

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

(b) Exposure of an individual for the purpose of healing arts
screening except as authorized by paragraph 11.
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(8) When a patient or film must be provided with auxiliary support
during a radiation exposure:

(©)

(@)

(b)

()

(d)

(e)

(9)

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.

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 hoider shall be instructed in personal
radiation safety and protected as required by
paragraph 5.

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

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

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

Each facility shall have leaded aprons and gloves
available in sufficient numbers to provide protection to
all personnel who are involved with X-ray operations
and who are otherwise not shielded.

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

(a) The speed of film and screen combinations shall be the

fastest speed consistent with the diagnostic objective of
the examinations. Film cassettes without intensifying
screens shall not be used for any routine diagnostic
radiological imaging, with the exception of veterinary
radiography, therapeutic portal imaging, and standard
film packets for intraoral use in dental radiography.
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(10)

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

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

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

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

(f) If grids are used between the patient and the image
receptor to decrease scatter to_the film and improve

contrast, the grid shall:

[1] Be positioned properly, for example, tube side
facing the right direction and grid centered to the
central ray; and

[2] If the grid is of the focused type. be of the proper
focal distance for the source image distances
being used.

All individuals who are associated with the operation of an
X-ray system are subject to the requirements of section
33-10-04.1-06, "Occupational dose limits". in addition:

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

[11 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
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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.

(11) 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 ef-this—chapter. If any
information submitted to the department becomes invalid or
outdated, the department shall be immediately notified.

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

(1) Maximum rating of technique factors.

(2) Model and serial numbers of all eertifiable major components
and user’s manuals for those components.

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

(4) Tube rating charts and cooling curves.

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

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

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

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

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

X-ray log.

(1) Except for veterinary facilities, 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 hoider shali
be recorded.

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

2. Plan review.

a.

Prior to construction, the floor plans, shielding specifications, and
equipment arrangement of all new installations, or modifications of
existing installations, utilizing ionizing radiation machines shall be
submitted to the department for review and approval. The required
information is denoted in appendices A, B, and C of-this-chapter.

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.

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 limits 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; May 1, 1998; March 1, 2003.

General Authority: NDCC 23-20.1-04

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

33-10-06-04. General requirements for all diagnostic X-ray systems. In
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."

2. Battery charge indicator. On battery-powered X-ray generators,
visual means shall be provided on the control panel to indicate whether
the battery is in a state of charge adequate for proper operation.
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3. Leakage radiation from the diagnostic source assembly. The
leakage radiation from the diagnostic source assembly measured at
a distance of one meter in any direction from the source shall not
exceed one hundred milliroentgens in one hour when the X-ray tube
is operated at its leakage technique factors. Compliance shall be
determined by measurements averaged over an area of one hundred
square centimeters with no linear dimension greater than twenty
centimeters.

4. 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 linear dimension greater than twenty
centimeters.

5. Beam quality.

a. Half-value layer.

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

TABLE |
Half-Value Layer In Millimeters
Aluminum
Dental Intraoral
Manufactured
Design Operating Measured Before Aug. 1, All. Other
Range (Kilovolts | Potential (Kilovolts | 1974 and On or Diagnostic
Peak) Peak) After Dec. 1, 1980 | X-Ray Systems
Below 51 30 N/A 0.3
40 N/A 04
50 1.5 0.5
51 t0 70 51 1.5 1.2
60 1.5 1.3
70 1.5 15
Above 70 71 2.1 2.1
80 23 2.3
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90 25 25
100 2.7 2.7
110 3.0 3.0
120 3.2 3.2
130 3.5 3.5
140 3.8 3.8
150 4.1 4.1

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

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

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

HVL> (kVp/100) mmAl and < (kVp/100) + 0.1 mmAl

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

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
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9.

10.

1.

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. Indication
of technique factors shall be visible from the eperatoers operator’s
position except in the case of spot films made by the fluoroscopist.

Maintaining compliance. Diagnostic X-ray systems and their
associated components used on humans and certified pursuant to the
federal X-ray equipment performance standard (21 CFR part 1020)
shall be maintained in compliance with applicable requirements of that
standard. '

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

Structural shielding requirements (see appendix C).

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992; March 1,
1994; July 1, 1995; May 1, 1998; March 1, 2003.

General Authority: NDCC 23-20.1-04

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

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

1.

Limitation of useful beam.
a.  Primary barrier.

(1) The fluoroscopic imaging assembly shall be provided 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.
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(1)

(2)

(3)

(4)

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

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

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

Other requirements for flucroscopic beam limitation:

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

(b) All equipment with a fixed source-image receptor
distance and a visible area of three hundred square
centimeters or less shall be provided with 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 noncircular X-ray fields used with
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circular image receptors, the error in alignment shall
be determined along the length and width dimensions
of the X-ray field which pass through the center of the
visible area of the image receptor.

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

(a)

(b)

(c)

(d)

(e)

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.

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

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

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

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

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

FOR X-RAY FIELD
LIMITATION SYSTEM FAILURE

2. Activation of the fluoroscopic tube. X-ray production in the
fluoroscopic mode shail 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.

3. Radiation exposure rate limits.

a. Entrance radiation exposure rate allowable limits.

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

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

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

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

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

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

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

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

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

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

[31 A continuous signal audible to the fluoroscopist
shall indicate that the high level control is being
employed.

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

(@) Movable grids and compression devices shall

be removed from the useful beam during the
measurement.
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(b)

(c)

(d)

(e)

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

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-limiting device or
spacer positioned as closely as possible to the point of
measurement.

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

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

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

(@)

(b)

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

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
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(c)

(d)

the date the measurements were performed shall be
included in the results.

Conditions of periodic measurements of typical
entrance radiation exposure rate are as follows:

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

[2] The kilovolts peak, mA, and other selectable
parameters shall be the settings typical of clinical
use on a 23-em twenty-three centimeters thick
abdominal patient.

[3] The X-ray systems that incorperates incorporate
automatic radiation exposure control shall have

sufficient material placed in the useful beam to
produce a milliamperage or kilovoitage, or both, to
satisfy the conditions of item 2 ef-subparagraph¢
of thisparagraph.

[4] X-ray systems that do not incorporate an
automatic radiationr 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.

Conditions of periodic measurements of maximum
entrance radiationr exposure rate are as follows:

[1] The measurement shall be made under the
conditions that satisfy the requirements of
paragraph 3.

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

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

satisfy the conditions of item 2 ef-subparagraph-d
of-thisparagraph.

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

4. Barrier transmitted radiation rate limits.

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

b. Measuring compliance of barrier transmission.

M

(2)

©)

(4)

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

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.

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.

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

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

indicated.

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

than:

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

Thirty centimeters on all mobile fluoroscopes.

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

7. Fluoroscopic timer.

a.

Means shall be provided to preset the cumulative on-time of the
fluoroscopic tube. The maximum cumulative time of the timing
device shall not exceed five minutes without resetting.

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.

8. 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 least one hundred twenty centimeters from the center of
the useful beam; or

(2) The radiation has passed through not less than twenty-five
one-hundredths millimeter lead equivalent material,
including, but not limited to, drapes, bucky-slot cover-sliding
or folding panel, or self-supporting curtains, in addition to any
lead equivalency provided by the protective apron referred
to in paragraph 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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i

10.

11.

Spot-film exposure reproducibility. Fluoroscopic systems
equipped with spot-film mode shall meet the exposure reproducibility
requirements of subsection 5 of section 33-10-06-06 when operating
in the spot-film mode.

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

b. 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.

Structural shielding requirements (see appendix E).

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992; March 1,
1994; July 1, 1995; May 1, 1998; March 1, 2003.

General Authority: NDCC 23-20.1-04

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

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

1.

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

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

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

(2) Means shall be provided for visually 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.
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(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) Thatitis impractical to comply with paragraphs 1 and 2
of-this-subdivision; and

(b) The purpose of paragraphs 1 and 2 ef-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 ef
this—subseetien, all stationary X-ray systems both certified and
noncertified shall meet the following requirements:

(1) Means shall be provided to indicate when the axis of the X-ray
beam is perpendicuilar 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 distanee’s distances shall be specified in inches or
centimeters, and shall be such that aperture adjustments
result in X-ray field dimensions in the plane of the
image receptor which correspond to those indicated by
the beam-limiting 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
limit the field at the plane of the image receptor to dimensions no
greater than those of the image receptor, and to align the center of
the X-ray field with the center of the image receptor to within two
percent of the source-image receptor distance, or shall be provided
with means to both size and align the X-ray field such that the X-ray
field at the plane of the image receptor does not extend beyond any
edge of the image receptor.

Systems designed for or provided with special attachments
for mammography. Radiographic systems designed only for
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mammography shall be provided with means to limit the useful
beam such that the X-ray field at the plane of the image receptor
does not extend beyond any edge of the image receptor at any
designated source-image receptor distance except the edge
of the image receptor designed to be adjacent to the chest
wall where the X-ray field may not extend beyond this edge by
more than two percent of the source-image receptor distance.
This requirement can be met with a system which performs as
prescribed in paragraph 3 of subdivision e ef-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—subsectionr 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. '

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

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

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

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

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

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

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

a.

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

(1

()

3)

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

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

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

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

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

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

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

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

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

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

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

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

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

(a) Either the length or width of the X-ray field in the plane
of the image receptor differs, except as permitted
by paragraph 5, from the corresponding image
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@)

(4)

®)

receptor dimensions by more than three percent of
the source-image receptor distance.

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

(c) The beam-limiting device is at a source-image receptor
distance for which positive beam limitation (PBL) is not
designed for sizing.

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

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

[11 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

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

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

The positive beam limitation system must be capable of
operation, at the discretion of the operator, such that the size
of the field may be made smaller than the size of the image
receptor through stepless adjustment of the field size. The
minimum field size at the source-image receptor distance of
one hundred centimeters must be equal to or less than five
centimeters by five centimeters.
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(6) The positive beam limitation system must be designed
such that if a change in image receptor does not cause
an automatic return to positive beam limitation function
as described in paragraph 2, then any change of image
receptor size or source-image receptor distance must cause
the automatic return.

Radiation exposure control.

a.

0

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

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

make an exposure when the timer is set to a zero or off position if
either position is provided.

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

(a) Exposure of one-half second or less; or
(b) During serial radiography when means shall be
provided to permit completion of any single exposure

of the series in process.

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

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

(b) If the X-ray tube potential is equal to or greater than
fifty kVp, the minimum exposure time for field emission
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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 subparagraph b shall be equal
to or less than one-sixtieth second or a time interval
required to deliver five mAs, whichever is greater;

(d) Either the product of peak X-ray tube potential, current,
and exposure time shall be limited to not more than sixty
kWs per exposure, or the product of X-ray tube current
and exposure time shall be limited to not more than six
hundred mAs per exposure except that, when the X-ray
tube potential is less than fifty kVp, the product of X-ray
tube current and exposure time shall be limited to not
more than two thousand mAs per exposure; and

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

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

(X, - X5) < 0.1 (X, + X,)
where X, and X, are the average C kg''s™! (mR/s) values.

Exposure control location. The X-ray exposure control shall be
so placed that the operator can view the patient while making

expostre exposures (see appendix B).
Operator protection, except veterinary systems.

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

(2) Mobile and portable systems. Mobile and portable X-ray
systems which are:
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(a) Used continuously for greater than one week in the
same location, i.e., a room or suite, shall meet the
requirements of paragraph 1 ef-subdivisien, and

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

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

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

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

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

max.
min)’

E> 5(E

max Emin)

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

Accuracy. Deviation of measured technique factors from indicated
values of kVp and exposure time shall not exceed the limits specified
for that system by its manufacturer. In the absence of manufacturer’'s
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9.

specifications, the deviation shall not exceed ten percent of the
indicated value for kVp and twenty percent for time.

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

a.

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

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

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

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

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

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

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

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992; March 1,
1994; July 1, 1995; May 1, 1998; March 1. 2003.

General Authority: NDCC 23-20.1-04

Law Implemented: NDCC 23-20-04, 23-20.1-03, 23-20.1-04

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

1.  Source-to-skin distance. X-ray systems designed for use with

an intraoral image receptor shall be provided with means to limit
source-to-skin distance to not less than:

a. Eighteen centimeters if operable above fifty kilovolts peak.
b. Ten centimeters if operable at fifty kilovolts peak only.
2. Beam limitation. Radiographic systems designed for use with an

intraoral image receptor shall be provided with means to limit the X-ray
beam such that:
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The X-ray beam, at the minimum source-to-skin distance, shall be
containable in a circle having a diameter of no more than seven
centimeters.

An open-ended shielded positibn indicating device shall be
used. The shielding shall be equivalent to the requirements of
subsection 4 of section 33-10-06-04.

3. Radiation exposure control.

a.

Exposure initiation.

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

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

Exposure indication. Means shall be provided for 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 termination.

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

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

(3) Termination of an exposure shall cause automatic resetting
of the timer to its initial setting or to "zero".

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

€. Exposure control location and operator protection.

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

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

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

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

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.

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

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

X4 - X,<0.10 (X, + X,)

where X, and X, are the average values obtained at any two
consecutive tube current settings, or at two settings differing by
no more than a factor of two where the tube current selection is
continuous.
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b. Equipment having a combined X-ray tube current-exposure time
product (mAs) selector, but not a separate tube current (mA)
selector. The average ratios (X,) of exposure to the indicated
milliampere-seconds product, in units of coulombs per kilogram per
milliampere second (or mR/mAs), obtained at any two consecutive
mAs selector settings shall not differ by more than ten hundredths
times their sum:

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

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

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

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

Beam quality. All dental X-ray systems are subject to the filtration
requirements of subdivision a of subsection 5 of section 33-10-06-04.

Administrative controlis.

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

b. The tube housing and the position indicating device shall not be
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 efthis-section.
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0

d.

Dental fluoroscopy without image intensification shall not be used.

10. Structural shielding requirements (see appendix C).

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992; March 1,
1994; July 1, 1995; May 1, 1998; March 1, 2003.

General Authority: NDCC 23-20.1-04

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

33-10-06-08.

Therapeutic X-ray systems of less than one

megaelectronvolit (MeV).

1. Equipment requirements.

a.

Leakage radiation. When the tube is operated at its leakage
technique factors, the leakage radiation shall not exceed the value
specified at the distance specified for the classification of that
X-ray system.

(1)

(2)

4)

Contact therapy systems. Leakage radiation shall not
exceed twenty-five and eight-tenths microcoulomb per
kilogram [100 milliroentgens] per hour at five centimeters
from the surface of the tube housing assembly.

Zero - one hundred fifty kilovolts peak systems. Systems
which are manufactured or installed prior to October 1, 1982,
shall have a leakage radiation which does not exceed two
hundred fifty-eight thousandths millicoulomb per kilogram
[1 roentgen] in one hour at one meter from the source.

Zero - one hundred fifty kilovolts peak systems. Systems
which are manufactured on or after October 1, 1982,
shall have a leakage radiation which does not exceed
twenty-five and eight-tenths microcoulomb per kilogram
[100 milliroentgens] in one hour at one meter from the
source.

One hundred fifty-one - nine hundred ninety-nine kilovolts
peak systems. The leakage radiation shall not exceed two
hundred fifty-eight thousandths millicoulomb per kilogram
[1 roentgen] in one hour at one meter from source except
systems that operate in excess of five hundred kilovolts peak
may have a leakage radiation at one meter from the source
not to exceed one-tenth percent of the useful beam one
meter from the source.

Permanent beam-limiting devices. Permanent fixed diaphragms
or cones used for limiting the useful beam shall provide the same
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or higher degree of protection as required by the tube housing
assembly.

Removable and adjustable beam-limiting devices.

(1) Removable beam-limiting devices shall, for the portion of the
useful beam to be blocked by the useful devices, transmit
not more than one percent of the beam at the maximum
kilovoltage and maximum treatment filter. This requirement
does not apply to auxiliary blocks or materials piaced in
the useful beam to shape the useful beam to the individual
patient.

(2) Adjustable beam-limiting devices installed after October 1,
1982, shall meet the requirements of paragraph 1 ef-this

(3) Adjustable beam-limiting devices installed before October 1,
1982, shall, for the portion of the X-ray beam to be blocked
by these devices, transmit not more than five percent of
the original X-ray beam at the maximum kilovoltage and
maximum treatment filter.

Filter system. The filter system shall be so designed that:

(1) The filters cannot be accidentally displaced at any possible
tube orientation;

(2) The radiation at five centimeters from the filter insertion slot
opening does not exceed seven and seventy-four hundredths
millicoulomb per kilogram [30 roentgens] per hour under any
operating conditions; and

(3) Each filter is marked as to its material of construction and its
thickness. For wedge filters, the wedge angle must appear
on the wedge or wedge tray.

Tube immobilization. The tube housing assembly shall be capable
of being immobilized during stationary treatments.

Focal spot {aetuah) marking. The tube housing assembly shall be
so marked that it is possible to determine the location of the focal
spot {eetuah) to within five millimeters, and such marking shall be
readily accessible for use during calibration procedures.

Beam block. Contact therapy tube housing assemblies shall have a
removable shield of at least five-tenths millimeter lead equivalency
at one hundred kilovolts peak that can be positioned over the entire
useful beam exit port during periods when the beam is not in use.
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Beam monitor system. Systems of greater than one hundred
fifty kilovolts peak manufactured after October 1, 1982, shall be
provided with a beam monitor system which:

(1)

@)

©)

(4)

®)

(6)

)

Shall have the detector of the monitor system interlocked to
prevent incorrect positioning in the useful beam;

Shall not allow irradiation until a preselected number of
roentgens has been made at the treatment control panel;

Shall independently terminate irradiation when the
preselection number of roentgens has been reached;

Shall be so designed that, in the event of a system
malfunction or electrical power failure, the dose administered
to a patient prior to the system malfunction or power failure
can be accurately determined;

Shall have a display at the control panel from which the
dose at a reference point in the treatment volume can be
calculated;

Shall have a control panel display which maintains the
reading until intentionally reset to zero; and

Shall have a control panel display which does not have scale
multiplying factors and utilizes a design such that increasing
dose is displayed by increasing numbers.

Timer.

(1)

)

(3)

(4)

A timer shall be provided which has a display at the treatment
control panel. The timer shall be graduated in minutes and
fractions of minutes. The timer shall have a preset time
selector and an elapsed time indicator.

The timer shall be a cumulative timer which activates with the
production of radiation and retains its reading after irradiation
is interrupted or terminated. After irradiation is terminated
and before irradiation can be reinitiated, it shall be necessary
to reset the elapsed time indicator to zero.

The timer shall terminate irradiation when a preselected time
has elapsed if any dose monitoring system present has not
previously terminated irradiation.

The timer shall permit accurate presetting and determination
of exposure times as short as one second.
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(6) The timer shall not permit an exposure if set at zero.

(6) The timer shall not activate until the shutter is opened when
patient irradiation is controlled by a shutter mechanism.

Control panel functidns. The control panel, in addition to the
displays required in other requirements of this section, shall have:

(1) An indication of whether electrical power is available at the
control panel and if activation of the X-ray tube is possible;

(2) An indication of whether X-rays are being produced;
(3) Means for indicating kilovolts and X-ray tube current;
(4) The means for terminating an exposure at any time;

(5) A locking device which will prevent unauthorized use of the
X-ray system; and

(6) For X-ray equipment manufactured after October 1, 1982, a
positive display of specific filters in the beam.

Multipie tubes. When a control panel may energize more than one
X-ray tube:

(1) Itshall be possible to activate only one X-ray tube at any time;

(2) There shall be an indication at the control panel identifying
which X-ray tube is energized; and

(3) There shall be an indication at the tube housing assembly
when that tube is energized.

Source-to-skin distance. There shall be means of determining the
source-to-skin distance to within one centimeter.

Shutters. Unless it is possible to bring the X-ray output to the
prescribed exposure parameters within five seconds, the beam
shall be automatically attenuated by a shutter having a lead
equivalency not less than that of the tube housing assembly. In
addition, -

(1) After the unit is at operating parameters, the shutter shall be
controlled electrically by the operator from the control panel;
and

(2) An indication of shutter position shall appear at the control
panel.
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n.

Low filtration X-ray tubes. Each X-ray system equipped with a
beryllium or other low-filtration window shall be clearly labeled as
such upon the tube housing assembly and at the control panel.

2. Facility design requirements for systems capable of operating
above fifty kilovolts peak.

3.

a.

Aural communication. Provision shall be made for two-way
aural communication between the patient and the operator at
the control panel. However, where excessive noise levels or
treatment requirements make aural communication impractical,
other methods of communication shall be used.

Viewing systems.

(1) Windows, mirrors, closed-circuit television, or an equivalent
system shali be provided to permit continuous observation of
the patient during irradiation and shall be so located that the
operator can observe the patient from the contro! panel.

(2) When the primary viewing system is by electronic means,
television, an alternate viewing system, which may be
electronic, shall be available for use in the event of failure of
the primary viewing system.

Additional requirements for X-ray systems capable of operation
above one hundred fifty kilovolts peak.

(1) All protective barriers must be fixed except for entrance doors
or beam interceptors.

(2) The control panel shall be outside the treatment room.

(3) Entrance interlocks shall be provided such that all entrance
doors must be closed before treatment can be initiated or
continued. If the radiation beam is interrupted by any door
opening, it shall not be possible to restore the machine to
operation without closing the door and reinitiating irradiation
by manual action at the control panel.

(4) When any door referred to in paragraph 3 ef-this-stibdivision
is opened while the X-ray tube is activated, the radiation
exposure at a distance of one meter from the source
must be reduced to less than twenty-five and eight-tenths
microcoulomb per kilogram [100 milliroentgens] per hour.

Surveys, calibrations, spot checks, and operating procedures.

a.

Surveys.
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b.

(1) All new facilities, and existing facilities not previously

)

(3)

surveyed, shall have a survey made by, or under the
direction of, a qualified expert. In addition, such surveys
shall be done after any change in the facility or equipment
which might cause a significant increase in radiation hazard.

The registrant shall obtain a written report of the survey
from the qualified expert, and a copy of the report shall be
transmitted by the registrant to the department within thirty
days of receipt of the report.

The survey and report shall indicate all instances where the
installation, in the opinion of the qualified expert, is in violation
of this article.

Calibration.

(M

(@)

)

(4)

®)

The calibration of an X-ray system shall be performed at
intervals not to exceed one year and after any change or
replacement of components which could cause a change in
the radiation output.

The calibration of the radiation output of the X-ray system
shall be performed by or under the direction of a qualified
expert who is physically present at the facility during such
calibration.

Calibration of the radiation output of an X-ray system shall
be performed with a calibrated dosimetry system. The
calibration of such system shall be traceable to a national
standard. The instrument shall have been calibrated within
the preceding two years.

The calibrations must be such that the dose at a reference
point in soft tissue can be calculated to within an uncertainty
of five percent.

The calibration of the X-ray system shall include, but not be
limited to, the following determinations:

(&) \Verification that the X-ray system is operating in
compliance with the design specifications.

(b) The exposure rates for each combination of field size,
technique factors, filter, and treatment distance used.

(¢) The degree of congruence between the radiation field
and the field indicated by the localizing device if such
device is present.
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(6)

(7)

(d) An evaluation of the uniformity of the largest radiation
field used.

Records of calibration shall be maintained by the registrant
for five years after completion of the calibration.

A copy of the most recent X-ray system calibration shall be
available at or in the area of the control panel.

Spot checks. Spot checks shall be performed on X-ray systems
capable of operation at greater than one hundred fifty kilovolts
peak. Such spot checks shall meet the following requirements:

(1)

()

(3)

4

®)

(6)

(7)

The spot check procedures shall be in writing and shall
have been developed by a qualified expert. A copy of the
procedures shall be submitted to the department prior to its
implementation.

If a qualified expert does not perform the spot check
measurement, the results of the spot check measurements
shall be reviewed by a qualified expert within fifteen days.

The spot check procedures shall specify the frequency at
which tests or measurements are to be performed. The spot
check procedures shall specify that the spot check shall be
performed during the calibration specified in subdivision b
of subsection 3 of section 33-10-06-08. The acceptable
tolerance for each parameter measured in the spot check
when compared to the value for that parameter determined
in the calibration specified in subdivision b of subsection 3 of
section 33-10-06-08 shall be stated.

The cause for a parameter exceeding a tolerance set by the
qualified expert shall be investigated and corrected before the
system is used for patient irradiation.

Whenever a spot check indicates a significant change in
the operating characteristics of a system, as specified in the
qualified expert's spot check procedures, the system shall
be recalibrated as required in subdivision b of subsection 3
of section 33-10-06-08.

Records of spot check measurements shall be maintained by
the registrant for two years after completion of the spot check
measurements and any necessary corrective actions.

Where a spot check involves a radiation measurement, such
measurement shall be obtained using a system satisfying
the requirements of subdivision b of subsection 3 of section
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d.

33-10-06-08 or which has been intercompared with a system
meeting those requirements within the previous year.

Operating procedures.

(M

(@)

3)

(4)

®)

X-ray systems shall not be left unattended unless the system
is secured against unauthorized use.

When a patient must be held in position for radiation therapy,
mechanical supporting or restraining devices shall be used.

The tube housing assembly shall not be held by hand during
operation unless the system is designed to require such
holding and the peak tube potential of the system does not
exceed fifty kilovolts peak. In such cases, the holder shall
wear protective gloves and apron of not less than five-tenths
millimeter lead equivalency at one hundred kilovolts peak.

No individual other than the patient shall be in the treatment
room unless such individual is protected by a barrier
sufficient to meet the requirements of section 33-10-04.1-06.
No individual other than the patient shall be in the treatment
room during exposures when the kilovolts peak exceeds one
hundred fifty.

The X-ray system shall not be used in the administration of
radiation therapy unless the requirements of subdivision b ef
this-stibseetter and paragraph 4 of subdivision ¢ have been
met.

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

1994; May 1, 1998

: March 1. 2003.

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

33-10-06-09. X-ray and electron therapy systems with energies of one
megaelectronvolt (MeV) and above. Chapter 33-10-09 except subdivisions ¢
and d of subsection 7 of section 33-10-09-03 shall apply to medical facilities using
therapy systems with energies one megaelectronvolt and above.

1.

Definitions. In addition to the definitions provided in section
33-10-06-02, the following definitions are applicable to this section.

a.

"Applicator" means a structure which determines the extent of the
treatment field at a given distance from the virtual source and which
may or may not incorporate the beam-limiting device.

"Beam scattering filter" means a filter used in order to scatter a
beam of electrons.
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"Central axis of the beam" means a line passing through the virtual
source and the center of the plane figure formed by the edge of the
first beam-limiting device.

3 spelw - 1Ei” B - . > wawio - SISO

"Dose monitor_unit" means a unit response_ from the dose

monitoring system from which the absorbed dose can be
calculated.

caleutated:  "Dose monitoring system” means a_system of

devices for the detection. measurement. and display of quantities
of radiation.

"Existing equipment" means therapy systems subject to this section
which were manufactured on or before January 1, 1985.

“Field flattening filter" means a filter used to provide dose uniformity
over the area of a useful beam of X-rays at a specified depth.

"Field size" means the dimensions along the major axes of an area
in a plane perpendicular to the specified direction of the beam of
incident radiation at the normal treatment distance and defined by
the intersection of the major axes and the fifty percent isodose line.
Material shall be placed in the beam such that dose maximum is
produced at the normal treatment distance when field size is being
determined.

"Gantry" means that part of the system supporting and allowing
possible movements of the radiation head.

"Interruption of irradiation” means the stopping of irradiation with
the possibility of continuing irradiation without resetting of operating
conditions at the control panel.

"Isocenter" means a fixed point in space located at the center of
the smallest sphere through which the central axis of the beams
passes in all conditions.

"Moving beam therapy" means radiation therapy with relative

displacement of the useful beam and the patient during irradiation.
It includes arc therapy, skip therapy, and rotational therapy.

"New equipment" means systems subject to this section which
were manufactured after January 1, 1985.
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"Normal treatment distance" means:

(1) For electron irradiation, the virtual source to surface distance
along the central axis of the useful beam as specified by the
manufacturer for the applicator.

(2) For X-ray irradiation, the virtual source to isocenter distance
along the central axis of the useful beam. For nonisocentric
equipment, this distance shall be that specified by the
manufacturer.

"Radiation head" means the structure from which the useful beam
emerges.

"Shadow tray" means a device attached to the radiation head to
support auxiliary beam-limiting material.

"Stationary beam therapy" me‘ans radiation therapy without relative
displacement of the useful beam and patient during radiation.

"Target" means that part of a radiation source which intercepts a
beam of accelerated particles with subsequent emission of other
radiation.

"Virtual source" means a point from which radiation appears to
originate.

Requirements for equipment.

Leakage radiation to the patient area.
(1) New equipment shall meet the following requirements:

(@) For all operating conditions producing maximum
leakage, the absorbed dose in rads [grays] due to
leakage radiation, including X-rays, electrons, and
neutrons, at any point in a circular plane of two meters
radius centered on and perpendicular to the central axis
of the beam at the isocenter or the normal treatment
distance and outside the maximum useful beam,
shall not exceed one-tenth percent of the maximum
absorbed dose in rads [grays] of the unattenuated
useful beam measured at the point of intersection of
the central axis of the beam and the plane surface.
Measurements excluding those for neutrons shall be
averaged over an area up to but not exceeding two
hundred square centimeters at the positions specified.
Measurements of the portion of the leakage radiation
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b.

(b)

\

(@)

(b)

dose contributed by neutrons shall be averaged over
an area up to but not exceeding two hundred square
centimeters.

For each system the registrant shall determine, or
obtain from the manufacturer, the leakage radiation
existing at the positions specified in subparagraph a
for specified operation conditions. Records on leakage
radiation shall be maintained at the installation for
inspection by the department.

(2) Existing equipment shall meet the following requirements:

For operating conditions producing maximum leakage
radiation, the absorbed dose in grays [rads] due to
leakage radiation excluding neutrons at any point in
a circular plane of two meters radius centered on a
perpendicular to the central axis of the beam one meter
from the virtual source, and outside the maximum size
useful beam, may not exceed one-tenth percent of
the maximum absorbed dose in grays [rads] of the
unattenuated useful beam measured at the point of
intersection of the central axis of the beam and the
surface of the circular plane. Measurements shall be
averaged over an area up to but not exceeding one
hundred square centimeters at the positions specified.

For each system, the registrant shall determine, or
obtain from the manufacturer, the leakage radiation
existing at the positions specified in subparagraph a
of-this—paragraph for specified operating conditions.
Records on radiation leakage shall be maintained at
the installation for inspection by the department.

Leakage radiation outside the patient area for new equipment.

(1) The absorbed dose in grays [rads] due to leakage radiation,
except in the area specified in subparagrap a of paragraph 1
of subdivision a, when measured at any point one meter

" from the path of charged particle, before the charged particle
strikes the target or window, may not exceed one-tenth
percent for X-ray leakage nor five-hundredths percent for
neutron leakage of the maximum absorbed dose in grays
[rads] of the unattenuated useful beam measured at the
point of intersection of the central axis of the beam and the
circular plane specified in subparagraph a of paragraph 1 of
subdivision a efthis-seetion.
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(2) The registrant shall determine, or obtain from the
manufacturer, the actual leakage radiation existing at
the positions specified in paragraph 1 efthis-subdivisien for
specified operating conditions. Radiation measurements
excluding neutrons shall be averaged over an area up
to but not exceeding one hundred square centimeters at
the positions specified. Neutron measurements shall be
averaged over an area up to but not exceeding two hundred
square centimeters.

Beam-limiting devices. Adjustable or interchangeable
beam-limiting devices shall be provided and such devices shall
transmit no more than two percent of the useful beam at the normal
treatment distance for the portion of the useful beam which is to be
attenuated by the beam-limiting device. The neutron component
of the useful beam shall not be included in this requirement.

Filters.

(1) Each filter which is removable from the system shall be
clearly marked with an identification number. Documentation
available at the control panel shall contain a description of
the filter. For wedge filters, the wedge angle shall appear on
the wedge or wedge tray.

(2) If the absorbed dose rate data required by subdivision p of
subsection 2 of section 33-10-06-04 relates exclusively to
operation with a field flattening or beam scattering filter in
place, such filter shall be removable only by the use of tools.

(3) For new equipment which utilizes a system of wedge filters,
interchangeable field flattening filters, or interchangeable
beam scattering filters:

(a) lrradiation shall not be possible until a selection of a
filter has been made at the treatment control panel;

(b) An interlock system shall be provided to prevent
irradiation if the filter selected is not in the correct
position;

(c) A display shall be provided at the treatment control
panel showing the filters in use; and

(d) An interlock shall be provided to prevent irradiation if
any filter selection operation carried out in the treatment
room does not agree with the filter selection operation
carried out at the treatment control panel.

391



€. Beam quality. The registrant shall determine, or obtain from the
manufacturer, data sufficient to assure that the following beam
quality requirements are met:

(1)

The absorbed dose resulting from X-rays in a useful
electron beam at a point on the central axis of the beam
ten centimeters greater than the practical range of the
electrons shall not exceed the value stated in table Ill. Linear
interpolation shall be used for values not stated.

TABLE il

Maximum Energy of Electron X-ray Absorbed Dose as a Fraction of

Beam in MeV
1
15
35
50

Maximum Absorbed Dose
0.03
0.05
0.10
0.20 -

(2)

@)

Compliance with paragraph 1 ef-this—subdivision shall be
determined using:

(a) A measurement within a phantom with the incident
surface of the phantom at the normal treatment
distance and normal to the central axis of the beam;

(b) The largest field size available which does not exceed
fifteen centimeters by fifteen centimeters; and

(c) A phantom whose cross-sectional dimensions exceed
the measurement radiation field by at least five
centimeters and whose depth is sufficient to perform
the required measurement.

The absorbed dose at a surface located at the normal
treatment distance, at the point of intersection of that
surface with the central axis of the useful beam during X-ray
irradiation, shall not exceed the limits stated in table V.
Linear interpolation shall be used for values not stated.

TABLE IV

Maximum Photon Energy = Absorbed Dose at the Surface as a Fraction of the

in MeV

Maximum Absorbed Dose

1
2
5

0.80
0.70
0.60
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16 0.50
35 0.40
50 0.20

(4) Compliance with paragraph 3 eof-this—subdivision shall be
determined by measurements made:

(@) Within a phantom using an instrument which will allow
extrapolation to the surface absorbed dose;

(b) Using a phantom whose size and placement meet the
requirements of paragraph 2 efthis-subdivision;

(c) After removal of all beam modifying devices which can
be removed without the use of tools, except for beam
scattering or beam flattening filters; and

(d) The largest field size available which does not exceed
fifteen centimeters by fifteen centimeters.

(5) The registrant shall determine, or obtain from the
manufacturer, the maximum percentage absorbed dose
in the useful beam due to stray neutrons, excluding stray
neutron radiation, for specified operating conditions.

f. Beam monitors. All therapy systems shall be provided with

radiation detectors in the radiation head.

(1)

@)

)

New equipment shall be provided with at least two radiation
detectors. The detectors shall be incorporated into two
separate dose monitoring systems.

Existing equipment shall be provided with at least one
radiation detector. This detector shall be incorporated into a
primary dose monitoring system.

The detectors and system into which the detector is
incorporated shall meet the following requirements:

(a) Each detector shall be removable only with tools and
shall be interlocked to prevent incorrect positioning.

(b) Each detector shall form part of a dose monitoring
system from whose readings in dose monitor units the
absorbed dose at a reference point in the treatment
volume can be calculated.
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(¢) Each dose monitoring system shall be capable of
independently monitoring, interrupting, and terminating
irradiation.

(d) For new equipment, the design of the dose monitoring
systems shall assure that:

[11 The malfunctioning of one system does not affect
the correct functioning of the second system; and

[2] The failure of any element common to both
systems which could affect the correct function of
both systems shall terminate irradiation.

(e) Each dose monitoring system shall have a legible
display at the treatment control panel. For new
equipment, each display shall:

[11 Maintain a reading until intentionally reset to zero;

[2] Have only one scale and no scale multiplying
factors;

[3] Utilize a design such that increasing dose is
displayed by increasing numbers and shall be so
designed that, in the event of an overdosage of
radiation, the absorbed dose may be accurately
determined; and

[4]1 Inthe event of power failure, the dose monitoring
information required in this subparagraph
displayed at the control panel at the time of
failure shall be retrievable in at least one system
for a twenty-minute period of time.

Beam symmetry. In new equipment inherently capable of
producing useful beams with asymmetry exceeding five percent,
the asymmetry of the radiation beam in two orthogonal directions
must be monitored before the beam passes through the
beam-limiting device. Facilites must be provided so that, if
the difference in dose rate between one region and another region
symmetrically displaced from the central axis of the beam exceeds
five percent of the central axis dose rate, indication of this condition
is made at the control panel; and if this difference exceeds ten
percent, the irradiation is terminated.

Selection and display of dose monitor units.
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(1) Irradiation shall not be possible until a selection of a number
of dose monitor units has been made at the treatment control
panel.

(2) After useful beam termination, it shall be necessary to
reset the dosimeter display to zero before treatment can be
reinitiated.

(3) The preselected number of dose monitor units shall be
displayed at the treatment control panel until reset manually
for the next irradiation.

(4) For new equipment after termination of irradiation, it shall be
necessary to manually reset the preselected dose monitor
units before irradiation can be initiated.

Termination of irradiation by the dose monitoring system or systems
during stationary beam therapy.

(1) Each primary system shall terminate irradiation when the
preselected number of dose monitor units has been detected
by the system.

(2) If original design of the equipment included a second
dose monitoring system, that system must be capable of
terminating irradiation when not more than fifteen percent or
forty dose monitor units above the preselected number of
dose monitor units set at the control panel has been detected
by the second dose monitoring.

(3) For new equipment, a second dose monitoring system must
be present. That system must be capable of terminating
irradiation when not more than ten percent or twenty-five
dose monitoring units above the preselected number of dose
monitor units set at the control panel has been detected by
the second dose monitoring system.

(4) For new equipment, an indicator on the control panel
must show which dose monitoring system has terminated
irradiation.

Interruption switches. It shall be possible to interrupt irradiation
and equipment movements at any time from the operator’s position
at the treatment control panel. Following an interruption, it shall
be possible to restart irradiation by operator action without any
reselection of operating conditions. If any change is made of a
preselected value during an interruption, irradiation and equment
movements shall be automatically terminated.
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Termination switches. It shall be possible to terminate irradiation
and equipment movements, or go from an interruption condition to
termination conditions, at any time from the operator’s position at
the treatment control panel.

Timer.

(1) Atimer shall be provided which has a display at the treatment
control panel. The timer shall be graduated in minutes and
decimals of minutes. The timer shall have a preset time
selector and an elapsed time indicator.

(2) The timer shall be a cumulative timer which activates with the
production of radiation and retains its reading after irradiation
is interrupted or terminated. After irradiation is terminated
and before irradiation can be reinitiated, it shall be necessary
to reset the elapsed time indicator to zero.

(3) For new equipment after termination of irradiation and before
irradiation can be reinitiated, it shall be necessary to manually
reset the preset time selector.

(4) The timer shall terminate irradiation when a preselected time
has elapsed if the dose monitor systems have not previously
terminated irradiation.

Selection of radiation type. Equipment capable of both X-ray
therapy and electron therapy shall meet the following requirements:

(1) Irradiation shall not be possible until a selection of radiation
type has been made at the treatment control panel.

(2) An interlock system shall be provided to ensure that the
equipment can emit only the radiation type which has been
selected.

(3) An interiock system shali be provided to prevent irradiation
if any selected operations carried out in the treatment room
do not agree with the selected operations carried out at the
treatment contro! panel.

(4) An interlock system shall be provided to prevent irradiation
with X-rays except to obtain a port film when electron
applicators are fitted.

(5) An interlock system shall be provided to prevent irradiation

with electrons when accessories specific for X-ray therapy
are fitted.
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(6) The radiation type selected shall be displayed at the
treatment control panel before and during irradiation.

Selection of energy. Equipment capable of generating radiation
beams of different energies shall meet the following requirements:

(1) Irradiation shall not be possible until a selection of energy has
been made at the treatment control panel.

(2) An interlock system shall be provided to prevent irradiation
if any selected operations carried out in the treatment room
do not agree with the selected operations carried out at the
treatment control panel.

(3) The nominal energy value selected shall be displayed at the
treatment control panel before and during irradiation.

(4) For new equipment, an interlock system shall be provided to
terminate irradiation if the energy of the electrons striking the
X-ray target or electron window deviates by more than twenty
percent or three megaelectron volts, whichever is smaller,
from the selected nominal energy.

Selection of stationary beam therapy or moving beam therapy.
Equipment capable of both stationary beam therapy and moving
beam therapy shall meet the foliowing requirements:

(1) Irradiation shall not be possible until a selection of stationary
beam therapy or moving beam therapy has been made at the
treatment control panel.

(2) An interlock system shall be provided to ensure that the
equipment can operate only in the mode which has been
selected.

(3) An interlock system shall be provided to prevent irradiation
if any selected operations carried out in the treatment room
do not agree with the selected operations carried out at the
treatment control panel.

(4) The mode of operation shall be displayed at the treatment
control panel.

(5) For new equipment, an interlock system shall be provided to
terminate irradiation if:

(a) Movement of the gantry occurs during stationary beam
therapy; or
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(b) Movement of the gantry stops during moving beam
therapy unless such stoppage is a preplanned function.

(6) Moving beam therapy shall be controlled to obtain the
selected relationships between incremental dose monitor
units and incremental angle of movement.

(@) For new equipment, an interlock system shall be
provided to terminate irradiation if the number of dose
monitor units delivered in any ten degrees of arc differs -
by more than twenty percent from the selected value.

(b) For new equipment, where gantry angle terminates the
irradiation in arc therapy, the dose monitor units shall
differ by less than five percent from the value calculated
from the absorbed dose per unit angle relationship.

(7) Wnhere the dose monitor system terminates the irradiation in
arc therapy, the termination of irradiation shall be as required
by subsection 1 ef-this-section.

Absorbed dose rate. For new equipment, a system shall be
provided from whose readings the absorbed dose rate at a
reference point in the treatment volume can be calculated (the
radiation detectors specified in subdivision f of subsection 2 of
section 33-10-06-09 may form part of this system). In addition:

(1) The dose monitor unit rate shall be displayed at the treatment
control panel.

(2) If the equipment can deliver under any conditions an
absorbed dose rate at the normal treatment distance
more than twice the maximum value specified by the
manufacturer’s anticipated dose rate for any machine
parameters utilized, a device shall be provided which
terminates irradiation when the absorbed dose rate exceeds
a value twice the specified maximum. The value at which the
irradiation will be terminated shall be a record maintained by
the registrant.

Location of virtual source and beam orientation. The registrant
shall determine, or obtain from the manufacturer, the location with
reference to an accessible point on the radiation head of:

(1) The X-ray target or the virtual source of X-rays.

(2) The electron window or the virtual source of electrons if the
system has electron beam capabilities.
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f.  System checking facilities. Capabilities shall be provided so that
all radiation safety interlocks can be checked for correct operation.
When preselection of any of the operating conditions requires
action in the treatment room and at the treatment control panel,
selection at one location shall not give a display at the other
location until the requisite selected operations in both locations
have been completed.

3. Facility and shieiding requirements. In addition to chapter 33-10-04.1,
the following design requirements shall apply:

a. Protective barriers. All protective barriers must be fixed except for
entrance doors or beam interceptors.

b. Control panel. The control panel must be located outside the
treatment room.

C.  Viewing systems.

(1) Windows, mirrors, closed-circuit television, or an equivalent
system shall be provided to permit continuous observation of
the patient during irradiation and shall be so located that the
operator may observe the patient from the treatment control
panel.

(2) When the viewing system is by electronic means an alternate
viewing system, which may be electronic, shall be available
for use in the event of failure of the primary system.

d. Aural communications. Provision shall be made for two-way
aural communication between the patient and the operator at
the control panel. However, where excessive noise levels or
treatment requirements make aural communication impractical,
other methods of communication shall be used.

€.  Room entrances. Treatment room entrances shall be provided with
warning lights in readily observable positions near the outside of all
access doors to indicate when the useful beam is "on".

f. Entrance interlocks. Interlocks shall be provided such that ali
entrance doors must be closed before treatment can be initiated or
continued. If the radiation beam is interrupted by any door opening,
it shall not be possible to restore the machine to operation without
closing the door and reinitiating exposure by manual action at the
control panel.

4. Surveys, calibrations, spot checks, and operating procedures.
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(1)

(@)

(3)

(1)

()

©)

a. Surveys.

All new facilities, and existing facilities not previously
surveyed, shall have a survey made by, or under the direction
of, a qualified expert. In addition, such surveys shall also
be done after any change in the facility or equipment which
might cause a significant increase in radiation hazard.

The registrant shall obtain a written report of the survey
from the qualified expert and a copy of the report shall be
transmitted by the registrant to the department within thirty
days of receipt of the report.

The survey and report shall indicate all instances where the
installation, in the opinion of the qualified expert, is in violation
of this article.

b. Calibrations.

The calibration of systems subject to section 33-10-06-09
shall be performed in accordance with an established
calibration protocol acceptable to the department (The
calibration protocol published by the American association of
physicists in medicine is accepted as an established protocol.
For other protocols, the user shall submit that protocol to the
department for concurrence that the protocol is acceptable.)
before the system is first used for irradiation of patient and
thereafter at time intervals which do not exceed twelve
months and after any change which might significantly alter
the calibration, spatial distribution, or other characteristics of
the therapy beam.

The calibration shall be performed under the direct
supervision of a radiological physicist who is physically
present at the facility during the calibration.

Calibration radiation measurements required by paragraph 1
must be performed using a dosimetry system:

(a) Having a calibration factor for cobalt-60 gamma rays
traceable to a national standard.

(b) Which has been calibrated within the previous two

years and after any servicing that may have affected
its calibration.

(c) Which has been calibrated in such a fashion that an

uncertainty can be stated for the radiation quantities
monitored by the system.

400



4)

®)

(6)

Q)

(d)

Which has had constancy checks performed on the
system as specified by a radiological physicist.

Calibrations must be in sufficient detail that the dose at a
reference point in soft tissue may be calculated to within an
uncertainty of five percent.

The calibration of the therapy beam shall include but be not
limited to the following determinations:

(a)

(b)

(c)

(d)

(e)

Verification that the equipment is operating in
compliance with the design specifications concerning
the light localizer, the sidelight and back-pointer
alignment with the isocenter, when applicable, variation
in the axis of rotation for the table, gantry and jaw
system, and beam flatness and symmetry at specified
depths.

The absorbed dose rate at various depths of water
for the range of field sizes used, for each effective
energy, that will verify the accuracy of the dosimetry of
all therapy procedures utilized with that therapy beam.

The uniformity of the radiation field and any
dependency upon the direction of the useful beam.

Verification that existing depth-dose data and isodose
charts applicable to the specific machine continue to be
valid or are updated to existing machine conditions.

Verification of transmission and electron buildup factors
for all accessories such as wedges, shadow trays, and
compensators.

Records of the calibration performed pursuant to paragraph 1
ofthis-subdivisier shall be maintained by the registrant for five
years after completion of the full calibration.

A copy of the latest calibration performed pursuant to
paragraph 1 of-this-subdivisien shall be available in the area
of the control panel.

Spot checks. Spot checks shall be performed on systems subject
to this section during calibrations and thereafter at intervals not
to exceed one month. Such spot checks shall meet the following
requirements:

(1) The spot check procedures shall be in writing and shall have
been developed by a radiological physicist. A copy of the
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d.

)

()

4)

(6)

)

(7)

®)

©)

procedure shall be submitted to the department prior to its
implementation.

If a radiological physicist does not perform the spot check
measurements, the results of the spot check measurements
shall be reviewed by a radiological physicist within fifteen
days.

The spot check procedures shall specify the frequency at
which tests or measurements are to be performed and the
acceptable tolerance for each parameter measured in the
spot check when compared to the value for that parameter
determined in the calibration.

At intervals not to exceed one week, spot checks shall be
made of absorbed dose measurements at a minimum of two
depths in a phantom.

Where a system has built-in devices. which provide a
measurement of any parameter during irradiation, such
measurement may not be utilized as a spot check
measurement.

The cause for a parameter exceeding a tolerance set by
the radiological physicist shall be investigated and corrected
before the system is used for patient irradiation.

Whenever a spot check indicates a significant change
in operating characteristics of a system, as specified in
the radiological physicist's spot check procedures, the
system shall be recalibrated as required in subdivision b of
subsection 4 of-this-section.

Records of spot check measurements shall be maintained
by the registrant for a period of two years after completion of
the spot check measurements and any necessary corrective
actions.

Where a spot check involves a radiation measurement, such
measurement shall be obtained using a system satisfying the
requirements of subdivision b of subsection 4 ef-this-seetien
or which has been intercompared with a system meeting
those requirements within the previous year.

Operating procedures.

(1M

No individual other than the patient shall be in the treatment
room during treatment of a patient.
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(2) If a patient must be held in position during treatment,
mechanical supporting or restraining devices shall be used.

(3) The system shall not be used in the administration of radiation
therapy unless the requirements of subdivisions a, b, and ¢
of-this—subseetion have been met.

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992; March 1,
1994; May 1, 1998;_March 1. 2003.

General Authority: NDCC 23-20.1-04

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

33-10-06-12. Bone densitometry.

1. Bone densitometry systems shall be:

2. Certified by the manufacturer pursuant to the Medical Device Act

and subchapter C - electronic product radiation control (EPRC) of
chapter V of the Federal Food. Drug and Cosmetic Act;

b. Registered in accordance with chapter 33-10-02 of these
regulations: and
C.

Maintained and operated in accordance with the manufacturer’s
specifications.

o

Equipment requirements. Systems with stepless collimators shall be
provided with means to both size and align the X-ray field such that the
X-ray field at the plane of the image receptor does not extend beyond

two percent of the source-image receptor distance.

oo

Operators of bone densitometry systems shall: Complete a training

course on the bone densitometry which is acceptable to the department.
The training course shall include:

4. Basic radiation protection;

b. Operating procedures for bone densitometry systems, to include
use of various system functions. safety. and maintenance; and

C. Patient positioning for the type of examinations performed.

[~

During the operation of any bone densitometry system:

2. The operator, ancillary personnel. and members of the general
public shall be positioned as far away as practical but not less than

two meters from the patient and bone densitometry system during
the examination.
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b. The operator shall advise the patient that the bone densitometry
examination is a type of X-ray procedure.

5. The registrant shall keep maintenance records for bone densitometry

systems as prescribed by subdivision b of subsection 1 of section
33-10-06-03. These records shall be maintained for inspection by the

agency Jinsert agency recordkeeping timeliness as appropriatel.

o

Bone densitometry on human patients shall be conducted only:
Under a prescription of a licensed practitioner of the healing arts:

or

[

b. Under a screening program approved by the department.
7. Any person proposing to conduct a bone densitometry screening

proaram shall submit the information outlined in appendix E.

History: Effective March 1. 2003.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04
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