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CHAPTER 33-67-01.1

33-07-601.1-03. Waiver provision. Rules adopted under North
Dakota Century Code chapter 23-16 may be waived by the department for a
specified period in specific instances, provided such a waiver does not
adversely affect the health and safety of the patients and if compliance
with the requirement would result 1in unreasonable hardship upon the
hospital. Reguirements-related-te-fire-safety-may--enly--be--eonsidered
for--waiver--by--the-department-if-appreved-in-writing-by-the-state-fire
marshatis-effices

History: Effective April 1, 1994; amended effective May 1, 1998.
General Authority: NDCC 23-01-03(3), 28-32-02
Law Implemented: NDCC 23-16-06

33-07-01.1-34. Obstetrical services.

1. A1l general acute hospitals providing obstetrical services
shall provide for the admission, medical care, transfer, or
discharge of obstetric and neonatal patients. Obstetrical
services must include the following:

a. The obstetrical services must have an organized obstetric
staff with a chief of obstetrical services who is either
certified or qualified in obstetrics or a physician who
regularly practices obstetrics as head of the obstetrical
service. The level of qualification and expertise of the
chief of the obstetrical services must be appropriate to
the level of <care vrendered 1in the hospital.
Responsibilities of the chief of the obstetrical service
include:




(1) The general supervision of the care of obstetrical
patients.

(2) 7The---idenrtificatien---of---elinicat--conditions--and
precedures-reguiring-eensuttatiens

¢3} The arrangement of conferences held at regular
intervals to review surgical procedures and
operations, complications, and mortality.

{4} (3) The provision for exchange of information between
medical, administrative, and nursing staffs.

b. Only members of the medical staff with appropriate
privileges may admit and care for patients in the
obstetrical service areas. A roster of licensed health
care practitioners, specifying the obstetrical privileges
of each, must be maintained and available to staff in the
obstetrical services area and in the files of the hospital
administration.

c. Obstetrical patients under the effect of an analgesic or
an anesthetic, in active labor or delivery, must be
monitored and attended in accordance with the current
standards of practice for obstetric-gynecologic services
as identified by the association of women's health,
obstetric and neonatal nursing and defined by hospital
policies and procedures.

d. Fetal maturity must be established and documented prior to
elective inductions and Caesarean sections.

e. There must be a written policy and procedure established
in accordance with the current standards of practice as
identified by the association of women's health,
obstetric, and neonatal nursing concerning the
administration and documentation of oxytocic drugs and
their effects. Oxytocin may be used for medical induction
or stimulation of labor only when qualified personnel,
determined by the medical staff, can attend the patient
closely. If electronic fetal monitoring is not available,
the patient must be monitored on a one-to-one basis during
the administration of the oxytocic drugs. The following
areas must be included in the written policy and procedure
for administration and documentation of oxytocic
medications:

(1) The 1licensed health care practitioner shall evaluate
the patient for induction or stimulation, especially
with regard to indications for use of oxytocic
medications.




(2) The licensed health care practitioner or other
individuals starting the oxytocin shall be familiar
with its effects and complications and be qualified
to identify both maternal and fetal complications.

(3) A qualified Tlicensed health care practitioner shall
be immediately available as necessary to manage
complications effectively.

Birthing and delivery rooms must be equipped and staffed
to provide emergency resuscitation for infants in
accordance with the current association of women's health,
obstetric, and neonatal nursing standards of practice.
Only personnel qualified and trained to do so may use
infant emergency resuscitation equipment.

Equipment and personnel trained to use the equipment to
maintain a neutral thermal environment for the neonate
must be available and utilized as needed.

Nursing staff for obstetrical services must include:

(1) Nursing supervision by a registered nurse must be
provided for the entire twenty-four-hour period the
obstetrical services is occupied.

(2) At least one nurse trained in obstetrical and nursery
care must be assigned to the care of mothers and
infants at all times. Infants must be visually or
electronically monitored at all times.

(3) A registered nurse must be in attendance at all
deliveries, and must be available to monitor the
mother's general condition and that of the fetus
during labor.

A clean nursery must be provided near the mothers' rooms
with adequate lighting and ventilation and must include
the following:

(1) Bassinets equipped to provide for the medical
examination of the newborn and for the storage of
necessary supplies and equipment.

(2) A glass observation window through which infants may
be viewed.

(3) Each nursery must have immediately on hand equipment
necessary to stabilize the sick infant in accordance
with current standards of practice established by the
association of women's health, obstetric, and
neonatal nursing and defined in hospital policies.



J. The hospital shall identify specific rooms and beds to be
used exclusively for obstetrical patients, obstetrical and
gynecological patients, and nursery patients as provided
in a plan specifically approved by the department.

(1) Obstetrical services must be located and arranged to
provide maximum protection for obstetrical and
neonatal patients from infection and cross-infection
from patients in other services of the hospital.

(2) Obstetrical services must be located in the hospital
so as to prevent through traffic to any other part of
the hospital.

2. Primary care hospitals may not provide obstetrical services.

3. If a specialized hospital provides obstetrical services, the
specialized hospital is subject to the obstetrical services
requirements for general acute hospitals.

History: Effective April 1, 1994; amended effective May 1, 1998.
General Authority: NDCC 23-01-03(3), 28-32-02
Law Implemented: NDCC 23-16-06




CHAPTER 33-16-61

33-10-01-64. Definitions. As used in this article, these terms
have the definitions set forth below. Additional definitions used only
in a certain section will be found in that section. Terms not defined
in this article shall have the meaning given them 1in North Dakota
Century Code chapter 23-20.1.

1.

10.

"A1" means the maximum activity of special form radioactive
material permitted in a type A package. "A," means the
maximum activity of radioactive material, other than special
form radieaetive, low specific activity (LSA), and surface
contaminated object (SCO) material, permitted in a type A
package. These values are either listed in chapter 33-10-13,
appendix A, table I, or may be derived in accordance with the
procedure prescribed in chapter 33-10-13 appendix A.

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

"Accelerator" means any machine capable of accelerating
electrons, protons, deuterons, or other charged particles in a
vacuum and of discharging the resultant particulate or other
radiation into a medium at energies usually in excess of one
megaelectronvolt. For purposes of this definition, "particle
accelerator” is an equivalent term.

"Accelerator produced material" means any material made
radioactive by exposing it in a particle accelerator.

"Act" means North Dakota Century Code chapter 23-20.1.

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

"Adult" means an individual eighteen or more years of age.

"Agreement state" means any state with which the United States
nuclear regulatory commission has entered into an effective
agreement under section 274(b) of the Atomic Energy Act of
1954, as amended [73 Stat. 688; 42 U.S.C. 2021].

"Airborne radioactive material" means any radioactive material
dispersed in the air in the form of dusts, fumes,
particulates, mists, vapors, or gases.

"Airborne radioactivity area" means a room, enclosure, or area
in which airborne radioactive materials exist in
concentrations:



11.

12.

13.

14.

15.

16.

a. In excess of the derived air concentrations (DACs)
specified in appendix B, table I of chapter 33-10-04.1, or

b. To such a degree that an individual present in the area
without respiratory protective equipment could exceed,
during the hours an individual is present in a week, an
intake of six-tenths percent of the annual 1imit on intake
(ALI) or twelve derived air concentrations-hours.

"Alert" means events may occur, are in progress, or have
occurred that could lead to a release of radioactive material
but that the release is not expected to require a response by
an offsite response organization to protect persons offsite.

"As Tow as 1is reasonably achievable" (ALARA) means making
every reasonable effort to maintain exposures to radiation as
far below the dose 1limits 1in these rules as is practical,
consistent with the purpose for which the licensed or
registered activity is undertaken, taking into account the
state of technology, the economics of improvements in relation
to state of technology, the economics of improvements in
relation to benefits to the public health and safety, and
other societal and socioeconomic considerations, and in
relation to utilization of nuclear energy and Tlicensed or
registered sources of radiation in the public interest.

"Background radiation" means radiation from cosmic sources;
naturally occurring radioactive materials, including radon,
except as a decay product of source or special nuclear
material, and including global fallout as it exists in the
environment from the testing of nuclear explosive devices or
from past nuclear accidents such as Chernobyl that contribute
to background radiation and are not under the control of the
licensee. "Background radiation" does not include sources of
radiation from radioactive materials regulated by the
department.

"Becquerel" (Bq) means the SI unit of activity. One becquerel
is equal to one disintegration or transformation per second
(dps or tps). ‘

"Bioassay" means the determination of kinds, quantities, or
concentrations, and, in some cases, the locations of
radioactive material in the human body, whether by direct
measurement, in vivo counting, or by analysis and evaluation
of materials excreted or removed from the human body. For
purposes of these rules, "radiobioassay" is an equivalent
term.

"Brachytherapy' means a method of radiation therapy in which
sealed sources are utilized to deliver a radiation dose at a
distance of wup to a few centimeters, by surface,
intracavitary, or interstitial application.




17.

18.

19.

20.
21.

22.

23.

24.

"Byproduct material" means:

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

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

"Calendar quarter" means not less than twelve consecutive
weeks nor more than fourteen consecutive weeks. The first
calendar quarter of each year shall begin in January and
subsequent calendar quarters shall be so arranged such that no
day 1is included in more than one calendar quarter and no day
in any one year is omitted from inclusion within a calendar
quarter. No Tlicensee or registrant shall change the method
observed by the licensee or registrant of determining calendar
quarters for purposes of this articlie except at the beginning
of a year.

"Calibration" means the determination of:

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

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

"CFR" means Code of Federal Regulations.

"Chelating agent" means amine polycarboxylic acids (e.g.,
EDTA, DTPA), hydroxycarboxylic acids, giueenie--aeid; and
polycarboxylic acids (e.g., citric acid, carbolic acid, and
gluconic acid).

"Collective dose" means the sum of the individual doses
received in a given period of time by a specified population
from exposure to a specified source of radiation.

"Committed dose equivalent" (Hr so ) means the dose equivalent
to organs or tissues of reference (T) that will be received
from an intake of radioactive material by an individual during
the fifty-year period following the intake.

"Committed effective dose equivalent" (Hg g9 ) is the sum of
the products of the weighing factors app]icab]e to each of the



body organs or tissues that are irradiated and the committed
dose equivalent to each of these organs or tissues (Hg s =

L Wp Hpso) -

25. "Constraint" (dose constraint) means a value above which
specified licensee actions are required.

26. "Critical group" means the group of individuals reasonably
expected to receive the greatest exposure to residual
radioactivity for any applicablie set of circumstances.

27. "Curie" means a unit of measurement of activity. One curie
(Ci) is that quantity of radioactive material which decays at
the rate of 3.7 x 10!® disintegrations or transformations per
second (dps or tps).

26: 28. "Decommission" means to remove {as a facility} or site safely
from service and reduce residual radioactivity to a level that
permits retease:

a. Release of the property for unrestricted use and
termination of licenses; or

b. Release of the property under restricted conditions and
termination of the license.

27s 29. "Deep dose equivalent" (Hyq), which applies to external whole
body exposure means the dose equivalent at a tissue depth of
one centimeter (or a density thickness of 1000 mg/cm). This
assumes a tissue density of one gram per cubic centimeter.

28: 30. "Department" means the North Dakota department of health.

29:--Pepleted--uranium!-means-the-seuree-material-uranium-+A-which
the-isetepe-uranitum-235-is-1ess-than-0:711-weight--percent--of
the--total-urarium-present:--Bepleted-uranium-dees-noet-ineiude
special-Auelear-materials

31. "Distinguishable from background" means that the detectable
concentration of a radionuclide is statistically different
from the background concentration of that radionuclide in the
vicinity of the site or, in the case of structures, in similar
materials using adequate measurement technology, survey, and
statistical techniques.

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

10



31

32-

33-

34-

35: 37.

36+

3#=

38:

39+

42: 4.

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

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

"Effective does equivalent (Hg)" means the sum of the products
of the dose equivalent to each organ or tissue (H;) and the
weighting factor (Wr) applicable to each of the body organs or
tissues that are irradiated (He = Z W.H,).

"Embryo/fetus" means the developing human organism from
conception until the time of birth.

"Entrance or access point" means any opening through which an
individual or extremity of an individual could gain access to
radiation areas or to licensed or registered radioactive
materials. This includes entry or exit portals of sufficient
size to permit human entry, irrespective of their intended
use.

"Explosive material” means any chemical compound, mixture, or
device which produces a substantial instantaneous release of
gas and heat spontaneously or by contact with sparks or flame.

“Exposure" means being exposed to ionizing radiation or to
radioactive material.

"External dose" means that portion of the dose equivalent
received from any source of radiation outside the body.

"Extremity" means hand, elbow, arm below the elbow, foot,
knee, and leg below the knee.

"Eye dose equivalent" means the external dose equivalent to
the lens of the eye at a tissue depth of three-tenths
centimeter (or a density thickness of 300 mg/cm?). This
assumes a tissue density of one gram per cubic centimeter.

"Former United States atomic energy commission or United
States nuclear regulatory commission licensed facilities"
means nuclear reactors, nuclear fuel reprocessing plants,
uranium enrichment plants, or critical mass experimental
facilities where their atomic energy commission or nuclear
regulatory commission licenses have been terminated.

"Generally applicable environmental radiation standards" means
standards issued by the United States environmental protection
agency under the authority of the Atomic Energy Act of 1954,
as amended, that 1impose 1limits on radiation exposures or

11



levels, or concentrations or quantities of radioactive
material, in the general environment outside the boundaries of
locations under the control of persons possessing or using
radioactive material.

43; 45. '"Gray" (Gy) means the SI unit of absorbed dose. One gray is
equal to an absorbed dose of one joule per kilogram [100 rad].

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

45: 47. "Healing arts" means diagnostic or healing treatment of human
and animal maladies including, but not 1limited to, the
following which are duly Ticensed by the state of North Dakota
for the lawful practice of: medicine and 1its associated
specialties, dentistry, veterinary medicine, osteopathy,
chiropractic, and podiatry.

46- 48. "High radiation area" means any area, accessible to
individuals, in which radiation 1levels could result in an
individual receiving a dose equivalent in excess of one
hundred millirems [one millisievert] in one hour at thirty
centimeters from any source of radiation or from any surface
that the radiation penetrates.

47- 49. "Human use" means the internal or external administration of
radiation or radioactive material to human beings.

48: 50. "Individual" means any human being.

49: 51. "Individual monitoring" means the assessment of:

a. Dose equivalent by the use of individual monitoring
devices or by the use of survey data; or

b. Committed effective dose equivalent by bioassay or by
determination of the time-weighted air concentrations to
which an individual has been exposed, that is, derived air
concentration-hours. (See the definition of derived air
concentration-hours in chapter 33-10-04.1).

86: 52. "Individual monitoring devices" means devices designed to be
worn by a single individual for the assessment of dose
equivalent. For purposes of these rules, "personnel
dosimeter" and "dosimeter" are equivalent terms. Examples of
individual monitoring devices are film badges,
thermoluminescent dosimeters (TLDs), pocket ionization
chambers, and personal air sampling devices.

51- 53. "Inspection" means an official examination or observation
including, but not limited to, tests, surveys, and monitoring

12




83-

54z 56.

85+

87

8-

59 61.

66+

62.

to determine compliance with rules, regulations, orders,
requirements, and conditions of the department.

"Interlock" means a device arranged or connected such that the
occurrence of an event or condition is required before a
second event or condition can occur or continue to occur.

"Internal dose" means that portion of the dose equivalent
received from radioactive material taken into the body.

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

"Licensed material" means radioactive material received,
possessed, used, transferred, or disposed of under a general
or specific license issued by the department.

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

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

“Limits" (see "dose limits").

"Lost or missing licensed (or registered) source of radiation"
means licensed (or registered) source of radiation whose
location 1is wunknown. This definition includes licensed (or
registered) material that has been shipped but has not reached
its planned destination and whose location cannot be readily
traced in the transportation system. .

"Low toxicity alpha emitters" means natural uranium, depleted

uranium, natural thorium; uranium-235, uranium-238,
thorium-232, thorium-228, or thorium-230 when contained in
ores or physical or chemical concentrates or tailings; or
alpha emitters with a half-1ife of less than ten days.

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

13



61

82
63-

65+

67

64.

"Medical wuse" means the intentional internal or external

administration of radioactive material or the radiation
therefrom to patients or human research subjects under the
supervision of an authorized user as defined in chapter
33-10-07.

"Member of the public" means any individual except when that
individual is receiving an occupational dose.

"Minor" means an individual less than eighteen years of age.

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

"NARM" means any naturally occurring or accelerator-produced
radicactive material. It does not include byproduct, source,
or special nuclear material. (Note: For the purpose of
meeting the definition of a licensing state by the conference
of radiation control program directors, incorporated,
naturally occurring or accelerator-produced radioactive
material refers only to discrete sources of naturally
occurring or accelerator-produced radioactive material.
Diffuse sources of naturally occurring or accelerator-produced
radioactive material are excluded from consideration by the
conference of radiation control program directors,
incorporated, for licensing state designation purposes.)

"Natural radioactivity" means radioactivity of naturally
occurring nuclides.

"Natural thorium" means thorium with the naturally occurring

distribution of thorium isotopes (essentially one hundred
weight percent thorium-232).

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

"Occupational dose" means the dose received by an individual
in the course of employments;--while--ergaged--in--activities
licensed--or--registered--by--the--department; in which the
individual's assigned duties involve exposure to sources of
radiation, whether or not the sources are in the possession of
the licensee, registrant, or other person. Occupational dose
does not include dose received: from background radiation, as
a-patient from any medical praetiees; administration the
individual has received, from exposure to individuals
administered radioactive material and released in accordance
with subsection 12 of section 33-18-07-05, from voluntary

14




69~

Fiz

F2x

participation in medical research programs, or as a member of
the public.

"Ore refineries" means all processors of a radioactive
material ore.

"Package" means the packaging together with its radioactive
contents as presented for transport.

"Packaging” means the assembly of components necessary to

~N
~ o0

73: 79.

4:

76: 82.

ensure compliance with the packaging requirements of this
article. It may consist of one or more receptacles, absorbent
materials, spacing structures, thermal insulation, radiation
shielding, and devices for cooling or absorbing mechanical
shocks. The vehicle, tie-down system, and auxiliary equipment
may be designated as part of the packaging.

"Particle accelerator" (see "accelerator").

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

"Personnel monitoring equipment" (see "individual monitoring
devices").

“Pharmécist“ means an individual licensed by this state to
compound and dispense drugs, prescriptions, and poisons.

"Physician" means an individual licensed by this state to
dispense drugs in the practice of medicine.

“Principal activities" means activities authorized by the
license which are essential to achieving the purposes for
which the license was issued or amended. Storage during which
no licensed material is accessed for use or disposal and
activities incidential to decontamination or decommissioning
are not principal activities.

"Public dose" means the dose received by a member of the
public from sources of radiation from a licensed or registered
operation. It Public dose does not include occupational dose,
dese or doses received from background radiation, dese
received--as-a-patient-from-medical-practieces from any medical
administration the individual has received, from exposure to
individuals administered radioactive material and released in
accordance with subsection 12 of section 33-10-07-05, or dese
from voluntary participation in medical research programs.

15
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80~

83.

81: 87.

84~

85- 91.

"Pyrophoric material" means any liquid that ignites
spontaneously in dry or moist air at or below one hundred
thirty degrees Fahrenheit [54.4 degrees Celsius] or any solid
material, other than one classed as an explosive, which under
normal conditions is liable to cause fires through friction,
retained heat from manufacturing or processing, or which can
be ignited readily and, when ignited, burns so vigorously and
persistently as to create a serious transportation, handling,
or disposal hazard. Included are spontaneously combustible
and water-reactive materials.

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

"Rad* means the special unit of absorbed dose. One rad is
equal to an absorbed dose of one hundred erg per gram or one
one-hundredths joule per kilogram [06.01 gray].

"Radiation” means alpha particles, beta particles, gamma rays,
X-rays, neutrons, high speed electrons, high speed protons,
and other particles capable of producing ions. For purposes
of these rules, ionizing radiation is an equivalent term.
Radiation, as used 1in these rules, does not include
nonionizing radiation, such as radiowaves or microwaves,
visible, infrared, or ultraviolet light.

"Radiation area" means any area, accessible to individuals, in
which radiation levels could result in an individual receiving
a dose equivalent in excess of five millirems [0.05
millisievert] in one hour at thirty centimeters from the
source of radiation or from any surface that the radiation
penetrates.

"Radiation dose" (see "dose").

"Radiation exposure" means the guotient of dQ by dm where "dQ"

~is the absolute value of the total charge of the ions of one

sign produced in air when all the electrons (negatrons and
positrons) liberated by photons in a volume element of air
having mass "dm" are completely stopped in air. The SI unit
of exposure is the coulomb per kilogram (C/kg). (See section
33-10-01-14 units of radiation exposure, dose, and activity
for the special unit equivalent "roentgen" (R).)

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

"Radiation machine" means any device capable of producing

radiation except, those devices with radioactive material as
the only source of radiation.

16
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89: 95.

9%- 97

92- 98

93: 99.

94- 100,

101.

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

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

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

"Radiobioassay" (see "bioassay").

"Registrant" means any person who is registered with the
department and is legally ‘obligated to register with the
department pursuant to this article and North Dakota Century
Code chapter 23-20.1.

"Registration" means the notification of the department of
possession of a source of radiation and the furnishing of
information with respect thereto, in accordance with North
Dakota Century Code chapter 23-20.

"Regulations of the United States depértment of
transportation" means the regulations in 49 CFR, 100-189.

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

"Research and development" means (a) theoretical analysis,
exploration, or experimentation; or (b) the extension of
investigative findings and theories of a scientific or
technical nature into practical application for experimental
and demonstration purposes, including the experimental
production and testing of models, devices, equipment,
materials, and processes. Research and development does not
include the internal or external administration of radiation
or radioactive material to human beings.

"Residual radioactivity" means radioactivity in structures,

95-: 102.

materials, soils, ground water, and other media at a site
resulting from activities under the licensee's control. This
includes radioactivity from all licensed and unlicensed
sources used by the licensee, but excludes background
radiation. It also includes radioactive materials remaining
at the site as a result of routine or accidental releases of
radioactive material at the site and previous burials at the
site, even 1if those burials were made in accordance with the
provisions of this acticle.

"Restricted area" means an area, access to which is Timited by
the licensee or registrant for the purpose of protecting

17
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103.

104.

98-

99-

100-

16i-

162+~

163-

104-

105+

106.

107,

108.

109.

110.

111,

112.

individuals against undue risks from exposure to sources of
radiation. "Restricted area" does not include areas used as
residential quarters, but separate rooms 1in a residential
building may be set apart as a restricted area.

"Roentgen" (R) means the special unit of exposure. One
roentgen equals 2:58-x-168-% eeulembs two hundred fifty-eight
millionths of a coulomb per kilogram of air. (See “exposure")

"Sealed source" means radioactive material that is permanently
bonded or fixed in a capsule or matrix designed to prevent
release and dispersal of the radioactive material under the
most severe conditions which are likely to be encountered in
normal use and handling.

“Shallow dose equivalent" (Hg), which applies to the external
exposure of the skin or an extremity, means the dose
equivalent at a tissue depth of seven one-thousandths
centimeter (7 mg/cm?) averaged over an area of one square
centimeter.

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

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

"Site area emergency" means events may occur, are in progress,
or have occurred that could lead to a significant release of
radioactive material and that could require a response by
offsite response organizations to protect persons offsite.

"Site boundary" means that 1line beyond which the land or

property is not owned, leased, or otherwise controlied by the

licensee or registrant.

"Source material" means: (a) uranium or thorium, or any
combination thereof, in any physical or chemical form; or (b)
ores that contain by weight one-twentieth of one percent (0.05
percent) or more of uranium, thorium, or any combination of
uranium and thorium. Source material does not include special
nuclear material.

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

“Source of radiation" means any radioactive material, or any

device or equipment emitting or capable of producing
radiation.
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“Special form radioactive material" means radioactive material

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

b. The piece or capsule has at least one dimension not less

c. It satisfies the test requirements specified by the United
States nuclear regulatory commission. A special form
encapsulation designed in accordance with the United
States nuclear regulatory commission requirements in
effect on June 30, 1983, and constructed prior to July 1,
1985, and a special form encapsulation designed in
accordance with the United States nuclear regulatory
comission requirements in effect on March 31, 1996, and
constructed prior to April 1, 1998, may continue to be
used. A special form encapsulation either designed er
eonstrueted after Jumre-30;--1985; March 31, 1996, or
constructed after April 1, 1998, must meet requirements of
this definition applicable at the time of its design or

a. Plutonium, uranium-233, uranium enriched in the isotope
233 or in the isotope 235, and any other material that the
United States nuclear regulatory commission, pursuant to
the provisions of section 51 of the Atomic Energy Act of
1954, as amended, determined to be special nuclear
material, but does not include source material; or

b. Any material artificially enriched by any of the foregoing

166-113.
that satisfies the following conditions:
capsule.
than five millimeters [0.2 inch].
construction.
10#-114. "Special nuclear material" means:
but does not include source material.
108-115.

"Special nuclear material in quantities not sufficient to form
a critical mass" means uranium enriched in the isotope U-235
in quantities not exceeding three hundred fifty grams of
contained U-235, uranium-233 in quantities not exceeding two
hundred grams; plutonium in quantities not exceeding two
hundred grams; or any combination of them in accordance with
the following formula: For each kind of special nuclear
material, determine the ratio between the quantity of that
special nuclear material and the quantity specified above for
the same kind of special nuclear material. The sum of such
ratios for all of the kinds of special nuclear material in
combination shall not exceed "1", i.e., unity. For example,
the following quantities in combination would not exceed the
limitation and are within the formula:
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175 (grams contained U-235) + 58 (grams U-233) + 50 (grams Pu) =1

169-116.

350 200 200

"Surface contaminated object" (SCO) means a solid object that

is not itself classed as radioactive material, but which has

radioactive material distributed on any of its surfaces.

Surface contaminated objects must be in one of two groups with

surface activity not exceeding the following Timits:

a.

Surface contaminated object-I (SCO-I): A solid object on

which:

(1) The nonfixed contamination on the accessible surface
averaged over three hundred square centimeters (or
the area of the surface if less than three hundred
square centimeters) does not exceed four becquerels
per square centimeter (0.0001 microcurie/cmt) for
beta and gamma and Tow toxicity alpha emitters, or
four-tenths becquerel per square centimeter (0.00001
microcurie/cme) for all other alpha emitters;

(2) The fixed contamination on the accessible surface
averaged over three hundred square centimeters (or
the area of the surface if less than three hundred
cm¢ does not exceed forty thousand becquerels per
square centimeter (1.0 microcurie/cm¢) for beta and
gamma and Jlow toxicity alpha emitters, or four
thousand becquerels per square centimeter (0.1
microcurie/cm<) for all other alpha emitters; and

(3) The nonfixed contamination plus the fixed
contamination on the inaccessible surface averaged
over three hundred square centimeters (or the area of
the surface if less than three hundred cm®) does not
exceed forty thousand becquerels per square
centimeter (1.0 microcurie/cm¢) for beta and gamma
and low toxicity alpha emitters, or four thousand
becquerel per square centimeter (0.1 microcurie/cm¢)
for all other alpha emitters. :

Surface contaminated object-1I (SCO-I1): A solid object

on which the 1limits for surface contaminated object-I
(SC0-1) are exceeded and on which:

(1) The nonfixed contamination on the accessible surface
averaged over three hundred square centimeters (or
the area of the surface if less than three hundred
cm‘) does not exceed four hundred becquerels per
square centimeter (0.01 microcurie/cm¢) for beta and
gamma and low toxicity alpha emitters or forty
becquerels per square centimeter
(0.001 microcurie/cm’) for all other alpha emitters;
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169-117.

116-118.

$131-119.

112-120.

113-121.

114122,

(2) The fixed contamination on the accessible surface
averaged over three hundred square centimeters (or
the area of the surface if less than three hundred
cm) does not exceed eight hundred thousand
becquerels per square centimeter (20 microcuries/cm)
for beta and gamma and low toxicity alpha emitters,
or eighty thousand becquerels per square centimeter
(2 microcuries/cm®) for all other alpha emitters; and

(3) The nonfixed contamination plus the fixed
contamination on the inaccessible surface averaged
over three hundred square centimeters (or the area of
the surface if less than three hundred cm<) does not
exceed eight hundred thousand becquerels per square
centimeter (20 microcuries/cm’) for beta and gamma
and low toxicity alpha emitters, or eighty thousand
becquerels per square centimter (2 microcuries/cm¢)
for all other alpha emitters.

"Survey" means an evaluation of the radiological conditions
and potential hazards incident to the production, use,
transfer, release, disposal, or presence of sources of
radiation. When appropriate, such evaluation includes tests,
physical examination, and measurements of levels of radiation
or concentration of radioactive material present.

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

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

"Total effective dose equivalent" (TEDE) means the sum of the
deep dose equivalent for external exposures and the committed
effective dose equivalent for internal exposures.

"Total organ dose equivalent" (TODE) means the sum of the deep
dose equivalent and the committed dose equivalent to the organ
receiving the highest dose as described in chapter 33-10-04.1
of these rules.

"United States department of energy" means the department of
energy established by Public Law No. 95-91 [91 Stat. 565; 42
U.S.C. 7101 et seq.] to the extent that the department
exercises functions formerly vested in the United States
atomic energy commission, its chairman, members, officers, and
components and transferred to the United States energy
research and development administration and to the
administrators thereof pursuant to sections 104(b), (c), and
(d) of the Energy Reorganization Act of 1974 [Pub. L. 93-438;
88 Stat. 1237; 42 U.S.C. 5814, effective January 19, 1975] and
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115-123.

116-124.

125.

transferred to the secretary of energy pursuant to subsection
301(a) of the Department of Energy Organization Act [Pub. L.
95-91; 91 Stat. 577-578; 42 U.S.C. 7151, effective October 1,
1977].

"*Unrefined and unprocessed ore" means ore in its natural form
prior to any processing, such as grinding, roasting,
beneficiating, or refining.

"Unrestricted area" means an area, access to which is neither
Timited nor controlled by the licensee or registrant.

"Uranium" natural, depleted, enriched:

117:126.

118-127.

119-128.

a. "Natural uranium" means uranium with the naturally
occurring distribution of uranium isotopes (approximately
0.711 percent by weight uranium-235, and the remainder by
weight essentially uranium-238).

b. "Depleted uranium" means uranium containing less uranium-

235 than the naturally occurring distribution of uranium

" isotopes. Depleted uranium does not include special
nuclear material.

c. "Enriched uranium" means uranium containing more uranium-

235 than the naturally occurring distribution of uranium
isotopes.

"Waste" means those Tlow-level radioactive wastes that are
acceptable for disposal in a land disposal facility. For the
purposes of this definition, Jlow-level waste has the same
meaning as in the LlLow-Level Radioactive Waste Policy Act
[Pub. L. 96-573; 94 Stat. 3347; 42 U.S.C. 2021b-2021j], as
amended by Pub. L. 99-240 [99 Stat. 1842; 42 U.S.C.
2021b-2021j], effective January 15, 1986; that is, radioactive
waste:

a. Not classified as high-level radioactive waste, spent
nuclear fuel, or byproduct material as defined in section
11e(2) of the Atomic Energy Act [Pub. L. 95-604; 92 Stat.
3033; 42 U.S.C. 2014(e)(2)] (uranium or thorium tailings
and waste); and

b. Classified as low-level radioactive waste consistent with
existing law and in accordance with subdivision a by the
United States nuclear regulatory commission.

"Waste handling licensees" means persons licensed to receive

and store radioactive wastes prior to disposal and/or persons

licensed to dispose of radioactive waste.

"Week" means seven consecutive days starting on Sunday.
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126-129.

121-:130.

122-131.

$23:132.

124:133.

History:

"Whole body" means, for purposes of external exposure, head,
trunk including male gonads, arms above the elbow, or legs
above the knee.

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

"Working level" (WL) means any combination of short-lived
radon daughters in one liter of air that will result in the
ultimate emission of %1:3E+5 one hundred thirty thousand
megaelectronvolt of potential alpha particle energy. The
short-lived radon daughters are - for radon-222:
polonium-218, lead-214, bismuth-214, and polonium-214; and for
radon-220: polonium-216, lead-212, bismuth-212, and
polonium-212.

"Working level month" (WLM) means an exposure to one working
level for one hundred seventy hours - two thousand working
hours per year divided by twelve months per year is
approximately equal to one hundred seventy hours per month.

"Year" means the period of time beginning in January used to
determine compliance with the provisions of these rules. The
licensee or registrant may change the starting date of the
year used to determine compliance by the Tlicensee or
registrant provided that the change is made at the beginning
of the year and that no day is omitted or duplicated in
consecutive years.

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

March 1, 1994; July 1, 1995; May 1, 1998.
General Authority: NDCC 28-32-02, 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

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

1.

As used in these rules, the unit of exposure is the coulomb
per kilogram (C/kg) of air. One roentgen is equal to 2:58E-4
two hundred fifty-eight millionths coulomb per kilogram of
air.

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

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

b. Gray (Gy) is the SI unit of absorbed dose. One gray is

equal to an absorbed dose of one joule per kilogram (100
rad).
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c. Rem is the special unit of any of the quantities expressed
as dose equivalent. The dose equivalent in rem is equal
to the absorbed dose in rad multiplied by the quality
factor (1 rem = 0.01 Sv).

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

3. As used in these rules, the quality factors for converting
absorbed dose to dose equivalent are shown in table I.

Table I
QUALITY FACTORS AND ABSORBED DOSE EQUIVALENTS

Absorbed Dose Equal

Quality Factor to a Unit Dose
TYPE OF RADIATION (Q) Equivalent*
X, gamma, or beta radiation and 1 1
high-speed electrons
Alpha particles, multiple-charged 20 0.05

particles, fission fragments,
and heavy particles of
unknown charge
Neutrons of unknown energy 10 0.1

High-energy protons 10 0.1

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

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

Table 11

MEAN QUALITY FACTORS, Q, AND FLUENCE PER UNIT DOSE
EQUIVALENT FOR MONOENERGETIC NEUTRONS
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Neutron Quality Fluence per Unit
Fluence per Unit

Energy Factor?2 Dose EquivalentP Dose EquivalentP
(MeV) (Q) (neutrons (neutrons
cm? reml) cm2 Sv-1)
(thermal) 2.5E-8 2 980E+6 980E+8
1E-7 2 980E+6 980E+8
1E-6 2 810E+6 810E+8
1E-5 2 810E+6 810E+8
1E-4 2 840E+6 840E+8
1E-3 2 980E+6 980E+8
1E-2 2.5 1010E+6 1010E+8
1E-1 7.5 170E+6 170E+8
5E-1 11 39E+6 39E+8
1 11 27E+6 27E+8
2.5 9 29E+6 29E+8
5 8 23E+6 23E+8
7 7 24E+6 24E+8
10 6.5 24E+6 24E+8
14 7.5 17E+6 17E+8
20 8 16E+6 16E+8
40 7 14E+6 14E+8
60 5.5 16E+6 16E+8
1E+2 4 20E+6 20E+8
2E+2 3.5 19E+6 19E+8
3E+2 3.5 16E+6 16E+8
4E+2 3.5 14E+6 14E+8

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

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

5. For purposes of these rules, activity is expressed in the
special unit of curie (Ci) or in the 1international system
(SI) unit of becquerel (Bq), or their multiples, or
disintegrations or transformations per unit of time.

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

transformations per minute (dpm or tpm).

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

6. SI numerical prefix conversions. See table III for a listing

of numerical prefixes to convert SI units or special units by
appropriate multiples:
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Table III
SI Numerical Prefix Conversion Table

Multiplication Factors Prefix Symbol

1 060 000 000 00O 000 66O = 1018 exa E

1 060 000 000 006 000 = 1015 peta P

1 000 000 006 000 = 1012 tera T

1 000 000 000 = 109 giga G

1 000 000 = 106 mega M

1 066 = 103 kilo k

100 = 102 hecto h

10 = 10! deka da

0.1 = 10-! deci d

6.01 = 10-2 centi c

0.001 = 10-3 milli m

0.600 001 = 10-6 micro u

0.000 000 001 = 10-9 nano n

0.000 000 000 001 = 10-12 pico p

0.000 000 000 00O 001 = 10-15 femto f

0.000 000 000 000 60O 001 = 10-18 atto a
History: Effective June 1, 1992; amended effective March 1, 1994;

July 1, 1995; May 1, 1998.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 23-20.1-03
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CHAPTER 33-10-02

33-10-02-62. Exemptions.

1.

History:

Electronic equipment that produces radiation incidental to its
operation for other purposes is exempt from the registration
and notification requirements of this chapter, providing that
the dose equivalent rate averaged over an area of ten square
centimeters does not exceed ere-Ralf-millirem-{5-mieresievert}
five microsievert [0.5 millirem] per hour at five centimeters

from any accessible surface of such equipment. The
production, testing, or factory servicing of such equipment
shall not be exempt.

Radiation machines while in transit or storage incident
thereto are exempt from the requirements of this chapter.

Domestic television receivers are exempt from the requirements
of this chapter.

Amended effective June 1, 1992; May 1, 1998.

General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-04
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CHAPTER 33-10-03

33-10-63-02. Exemptions.

1. Source material.

a.

Any person is exempt from this chapter to the extent that
such person receives, possesses, uses, owns, or transfers
source material in any chemical mixture, compound,
solution, or alloy in which the source material 1is by
weight less than one-twentieth of one percent of the
mixture, compound, solution, or alloy.

Any person is exempt from this chapter to the extent that
such person receives, possesses, uses, or transfers
unrefined and unprocessed ore containing source material;
provided, that except as authorized in a specific license,
such person shall not refine or process such ore.

Any person is exempt from this chapter to the extent that
such person receives, possesses, uses, or transfers:

(1) Any quantities of thorium contained in:

(a) Incandescent gas mantles.

(b) Vacuum tubes.

(c) Welding rods.

(d) Electric lamps for illuminating purposes
provided that each lamp does not contain more
than fifty milligrams of thorium.

(e) Germicidal lamps, sunlamps, and lamps for
outdoor or industrial 1lighting provided that
each lamp does not contain more than two grams
of thorium.

(f) Rare earth metals and compounds, mixtures, and
products containing not more than one-fourth of .
one percent by weight thorium, uranium, or any
combination of these.

(g) Personnel neutron dosimeters, provided that each
dosimeter does not contain more than fifty
milligrams of thorium.

(2) Source material contained in the following products:
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(3)

(4)

(5)

(a) Glazed ceramic tableware, provided that the
glaze contains not more than twenty percent by
weight source material.

(b) Glassware containing not more than ten percent
by weight source material, but not including
commercially manufactured glass brick, pane
glass, ceramic tile, or other glass or ceramic
used in construction.

(c) Glass enamel or glass enamel frit containing not
more than ten percent by weight source material
imported or ordered for importation into the
United States, or initially distributed by
manufacturers in the United States, before
July 25, 1983.

(d) Piezoelectric ceramic containing not more than
two percent by weight source material.

Photographic film, negatives, and prints containing
uranium or thorium.

Any finished product or part fabricated of, or
containing, tungsten-thorium or magnesium-thorium
alloys, provided that the thorium content of the
alloy does not exceed four percent by weight and that
this exemption shall not be deemed to authorize the
chemical, physical, or metallurgical treatment or
processing of any such product or part.

Uranium contained in counterweights installed in
aircraft, rockets, projectiles, and missiles, or
stored or handled in connection with installation or
removal of such counterweights, provided that all of
the following are met:

(a) The counterweights are manufactured in
accordance with a specific license issued by the
United States nuclear regulatory commission
authorizing distribution by the Tlicensee
pursuant to 10 CFR 40.

(b) Each counterweight has been impressed with the
following legend clearly legible through any
plating or other covering: "DEPLETED URANIUM".
This requirement need not be met by
counterweights manufactured prior to
December 31, 1969; provided, that such
counterweights are impressed with the legend,
"CAUTION - RADIOACTIVE MATERIAL - URANIUM".
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(6)

(7)

(8)

(9)

(c) Each counterweight is durably and 1legibly
labeled or marked with the identification of the
manufacturer and the statement: "UNAUTHORIZED
ALTERATIONS PROHIBITED". This requirement need
not be met by counterweights manufactured prior
to December 31, 1969; provided, that such
counterweights are impressed with the legend,
“CAUTION - RADIOACTIVE MATERIAL - URANIUM".

(d) The exemption contained in this paragraph shall
not be deemed to authorize the chemical,
physical, or metallurgical treatment or
processing of any such counterweights other than
repair or restoration of any plating or other
covering.

Natural or depleted uranium metal used as shielding
constituting part of any shipping container, provided
that:

(a) The shipping container is conspicuously and
legibly impressed with the 1legend "CAUTION -
RADIOACTIVE SHIELDING - URANIUM",

(b) The wuranium metal is encased in mild steel or
equally fire-resistant metal of minimum wall
thickness of one-eighth inch [3.2 millimeters].

Thorium contained in finished optical 1lenses,
provided that each lens does not contain more than
thirty percent by weight of thorium, and that the
exemption contained in this paragraph shall not be
deemed to authorize either:

(a) The shaping, grinding, or polishing of such lens
or manufacturing processes other than the
assembly of such lens into optical systems and
devices without any alteration of the lens; or

(b) The receipt, possession, use, or transfer of
thorium contained in contact lenses, or in
spectacles, or in eyepieces in binoculars or
other optical instruments.

Uranium contained 1in detector heads for use in fire
detection units, provided that each detector head
contains not more than five-theusandths-mierecurie
f185--beequereis} one hundred five becquerels
[.005 microcurie] of uranium.

Thorium contained in any finished aircraft engine
part containing nickel-thoria alloy, provided that
all of the following are met:
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d.

(a) The thorium is dispersed in the nickel-thoria
alloy in the form of finely divided thoria
(thorium dioxide).

(b) The thorium content in the nickel-thoria alloy
does not exceed four percent by weight.

The exemptions in subdivision ¢ do not authorize the
manufacture of any of the products described.

2. Radioactive material other than source material.

a.

b.

Exempt concentrations.

(1)

(2)

Except as provided in paragraph 2, any person is
exempt from this chapter to the extent that such
person receives, possesses, uses, transfers, owns, or
acquires products containing radioactive material
introduced in concentrations not in excess of those
listed in Schedule A of this chapter.

No person may introduce radioactive material into a
product or material knowing or having reason to
believe that it will be transferred to persons exempt
under paragraph 1 or equivalent regulations of the
United States nuclear regulatory commission or any
agreement state or licensing state, except in
accordance with a specific license issued pursuant to
subdivision a of subsection 5 of section 33-10-03-05
or the general license provided 1in section
33-10-03-06.

Exempt quantities.

(1)

(3)

Except as provided in paragraphs 2 and 3, any person
is exempt from this chapter to the extent that such
person receives, possesses, uses, transfers, owns, or
acquires radioactive material in individual
quantities each of which does not exceed the
applicable quantity set forth in Schedule B of this
chapter.

This subdivision does not authorize the production,
packaging, or repackaging of radioactive material for
purposes of commercial distribution, or the
incorporation of radioactive material into products
intended for commercial distribution.

No person may, for purposes of commercial
distribution, transfer radioactive material in the
individual quantities set forth 1in Schedule B,
knowing or having reason to believe that such
quantities of radioactive material will be

31




c.

transferred to persons exempt under this subdivision
or equivalent regulations of the United States
nuclear regulatory commission, any agreement state,
or a licensing state, except in accordance with a
specific Ticense issued by the United States nuclear
regulatory commission pursuant to 10 CFR 32.18 or by
the department pursuant to subdivision b of
subsection 5 of section 33-10-03-05 which license
states that the radiocactive material may be
transferred by the licensee to persons exempt under
this subdivision or the equivalent regulations of the
United States nuclear regulatory commission, any
agreement state, or a licensing state.

Exempt items.

(1)

Certain items containing radioactive material.
Except for persons who apply radioactive material to,
or persons who incorporate radioactive material into,
the following products, any person is exempt from
this chapter to the extent that the person receives,
possesses, uses, transfers, owns, or acquires the
following products. (Authority to transfer
possession or control by the manufacturer, processor,
or producer of any equipment, device, commodity, or
other product containing byproduct material whose
subsequent possession, use, transfer, and disposal by
all other persons are exempted from regulatory
requirements may be obtained only from the United
States nuclear regulatory commission, Washington,
D.C. 20555): ’

(a) Timepieces or hands or dials containing not more
than the following specified quantities of
radioactive material and not exceeding the
following specified radiation dose rates:

[1] Fwenty-five--------- mi}lieupies-------- {928
megabeegquerels} Nine hundred twenty-five
megabecquerels [25 millicuries] of tritium
per timepiece.

[2] Five--millieuries--{185-megabeequerels] One
hundred eighty-five megabecquerels
[5 millicuries] of tritium per hand.

[3] Fifteen--millieuries--{555--megabecqguerels}
Five hundred fifty-five megabecquerels
T15 millicuries] of tritium per dial
(bezels when used shall be considered as
part of the dial).
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[4] ore------ hundred------ M#EPOEHPILS-----~ £3:7
megabeeguerets} Three and  seven-tenths
megabecquerels [1060_microcuries] of
promethium-147 per watch or ¢we--hurdred
mierpeeuries--{7-4-megabeequerels} seven and
four-tenths megabecquerels
[200 microcuries]| of promethium-147 per any
other timepiece.

[5] Fwenty--miereecuries--{0:-74--megabeequerels}
Seventy-four  hundredths megabecquerels
[20 microcuries] of promethium-147 per
watch hand or ferty--miereeuries---{1:48
megabeequerels} One and forty-eight
hundredths megabecquerels [40 microcuriEET
of promethium-147 per other timepiece hand.

[6] Sixty-miereeuries-{2:22-megabeeguereis} Two
and twenty-two hundredths megabecquerels
[60 microcuries] of promethium-147 per
watch dial or enre---hurdred----twenty
miereeuries--{4-44-megabeeqguere}s} four and
forty-four hundredths megabecquerels
[120 microcuries] of promethium-147 per
other timepiece dial (bezels when used
shall be considered as part of the dial).

[7] The radiation dose rate from hands and
dials containing promethium-147 will not
exceed, when measured through fifty
milligrams per square centimeter of
absorber:

[a] For wristwatches, one-tenth millirad
[1 microgray] per hour at ten
centimeters from any surface.

[b] For pocket watches, one-tenth millirad
[1 microgray] per hour at one
centimeter from any surface.

[c] For any other timepiece, two-tenths
millirad [2 micrograys] per hour at
ten centimeters from any surface.

[8] ©re--miereeurie-{37-kilebeequerels} Thirty-
seven kilobecquerels [l microcurie] of
radium-226 per timepiece 1in timepieces
acquired prior to October 1, 1982.

(b) Lock illuminators containing not more than
fifteen-mil}ieuries--{555--megabeequerels} five
hundred fifty-five megabecquerels
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(c)

(d)

(e)

(f)

(9)

[15 millicuries] of tritium or not more than twe
mitiieuries---{74--megabeequerels} seventy-four
megabecquerels [2 millicuries] of promethium-
147 installed in automobile locks. The
radiation dose rate from each lock illuminator
containing promethium-147 will not exceed one
millirad [10 micrograys] per hour at one
centimeter from any surface when measured
through fifty milligrams per square centimeter
of absorber.

Balances of precision containing not more than
ene-mil}ieurie-{37-megabeeqguerels} thirty-seven
megabecquerels [1 millicurie] of tritium per
balance or not more than five-tenths--miliieurie
{18:5---megabeequerets} eighteen and one-half
megabecquerels [0.5 millicurie] of tritium per
balance part.

Automobile shift quadrants containing not more
than twenty-five------ mitliedries------ {928
megabeequerel s} nine hundred twenty-five
megabecquerels [25 millicuries] of tritium.

Marine compasses containing not more than seven
Rundred-fifty-millieuries-{27-75-gigabeequerels}
twenty-seven and seventy-five  hundredths
gigabecquerels [750 millicuries] of tritium gas
and other marine navigational instruments
containing not more than twe--hundred--fifty
mi}liedries---{9:-25---gigabeequerels} nine and
twenty-five hundredths gigabecquerels
T250 millicuries] of tritium gas.

Thermostat dials and pointers containing not
more than twerty-five----mi}lieuries----{928
megabeequerels} nine hundred twenty-five
megabecquerels [25 millicuries] of tritium per
thermostat.

Electron tubes; provided, that each tube does
not contain more than one of the following
specified quantities of radioactive material:

[1] ©mre---hundred---fifty---millieuries---{5:55
gigabeeguerels} Five and fifty-five
hundredths gigabecquerels [150 millicuries]
of tritium per microwave receiver protector
tube or teR----- mit}ieuries----{370
megabeeguerels} three hundred seventy
megabecquerels [10 millicuries| of tritium
per any other electron tube.
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(h)

[2] ©Ore----miereeurie----{37----kilebeecquereis}
Thirty-seven kilobecquerels [1 microcurie]
of cobalt-60.

[3] Five--mierecuries--{185-kilebeequerets} One
hundred eighty-five kilobecquerels
[5 microcuries] of nickel-63.

[4] 7Fhirty--micreeuries--{i:11--megabeequerels}
One and eleven hundredths megabecquerels
[30 microcuries] of krypton-85.

[5] Five--miereeuries--{185-kilobeequerels} One
hundred eighty-five kilobecquerels
[5 microcuries] of cesium-137.

[6] Fhirty--mierocuries--{i-11--megabeequerels}
One and eleven hundredths megabecquerels
[30 microcuries] of promethium-147.

And provided further, that the radiation dose
rate from each electron tube containing
radioactive material do not exceed emne-mi}iirad

‘{10-mieregrays} ten micrograys [1 millirad] per

hour at one centimeter from any surface when
measured through seven milligrams per square
centimeter of absorber. For purposes of this
subparagraph, "electron tubes" include spark gap
tubes, power tubes, gas tubes including glow
lamps, receiving tubes, microwave tubes,
indicator tubes, pickup tubes, radiation
detection tubes, and any other completely sealed
tube that is designed to conduct or control
electrical currents.

Ionizing radiation measuring instruments
containing, for purposes of internal calibration
or standardization, one or more sources of
radioactive material; provided, that:

[1] Each source contains no more than one
exempt quantity set forth in Schedule B of
this chapter; and

[2] Each instrument contains no more than ten
exempt quantities. For purposes of this
subparagraph an 1instrument's source may
contain either one type or different types
of radionuciides and an individual exempt
quantity may be composed of fractional
parts of one or more of the exempt
quantities in Schedule B of this chapter,
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(2)

(3)

provided that the sum of such fractions
shall not exceed unity.

[3] For americium-241, five-hurdredths
mierocurie-{1:85--kilobeequerets} one and
eighty-five hundredths kilobecquerels

0.05 microcurie] is considered an exempt
quantity under this subparagraph.

(i) Spark gap irradiators containing not more than
one-miereeurie-{37-kilebeequerels} thirty-seven
kilobecquerels [1 microcurie] of cobalt-60 per
spark gap irradiator for use in electrically
ignited fuel oil burners having a firing rate of
at least three gallions [11.4 liters] per hour.

Self-luminous products containing radioactive
material.

(a) Tritium, krypton-85, or promethium-147. Except
for persons who manufacture, process, or produce
self-luminous products containing tritium,
krypton-85, or promethium-147, any person is
exempt from this chapter to the extent that such
person receives, possesses, uses, transfers,
owns, or acquires tritium, krypton-85 or
promethium-147 in self-luminous products
manufactured, processed, produced, imported, or
transferred in accordance with a specific
license issued by the United States nuclear
regulatory commission pursuant to 10 CFR 32.22,
which license authorizes the transfer of the
product to persons who are exempt from
regulatory requirements. The exemptions in this
paragraph do not apply to tritium, krypton-85,
or promethium-147 used in products primarily for
frivolous purposes or in toys or adornments.

(b) Radium-226. Any person is exempt from this
article to the extent that such person receives,
possesses, uses, transfers, or owns articles
containing less than ene-terth--miereeurie--{3:7
kilebeequerels} three and seven-tenths
kilobecquerels [0.1 microcurie] of radium-226
which were acquired prior to October 1, 1982.

Gas and aerosol detectors containing radioactive
material.

(a) Except for persons who manufacture, process, or
produce gas and aerosol detectors containing
radioactive material, any person is exempt from
this chapter to the extent that such person
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(4)

receives, possesses, uses, transfers, owns, or
acquires radioactive material in gas and aerosol
detectors designed to protect life or property
from fires and airborne hazards provided that
detectors containing radioactive material shall
have been manufactured, imported, or transferred
in accordance with a specific license issued by
the United States nuclear regulatory commission
or a licensing state, pursuant to 10 CFR 32.26,
or equivalent, which authorizes the transfer of
the detectors to persons who are exempt from
regulatory requirements. (Authority to transfer
possession or control by the manufacturer,
processor, or producer of any equipment, device,
commodity, or other product containing byproduct
material whose subsequent possession, use,
transfer, and disposal by all other persons are
exempted from regulatory requirements may be
obtained only from the United States nuclear
regulatory commission, Washington, D.C. 20555.)

(b) Gas and aerosol detectors previously
manufactured and distributed to general
licensees in accordance with a specific license
issued by an agreement state shall be considered
exempt under subparagraph a, provided that the
device 1is 1labeled in accordance with the
specific license authorizing distribution of the
general licensed device, and provided further
that they meet the requirements of subdivision ¢
of subsection 5 of section 33-10-03-05.

(c) Gas and aerosol detectors containing naturally
occurring and accelerator-produced radioactive
material previously manufactured and distributed
in accordance with a specific license issued by
a Jlicensing state shall be considered exempt
under subparagraph a, provided that the device
is labeled in accordance with the specific
license authorizing distribution, and provided
further that they meet the requirements of
subdivision ¢ of subsection 5 of section
33-10-03-05.

Resins containing scandium-46 and designed for sand
consolidation in oil wells. Any person 1is exempt
from this chapter to the extent that such person
receives, possesses, uses, transfers, owns, or
acquires synthetic plastic resins containing
scandium-46 which are designed for sand consolidation
in  oil wells. Such resins shall have been
manufactured or imported in accordance with a
specific license issued by the United States nuclear
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regulatory commission, or shall have been
manufactured in accordance with the specifications
contained in a specific license issued by the
department or any agreement state to the manufacturer
of such resins pursuant to Tlicensing requirements
equivalent to those in 10 CFR 32.16 and 32.17 of the
regulations of the United States nuclear regulatory
commission. This exemption does not authorize the
manufacture of any resins containing scandium-46.

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992;
May 1, 1998.

General Authority: NDCC 23-20.1-04

Law Implemented: NDCC 23-20.1-04, 23-20.1-04.3, 23-20.1-04.4

33-10-03-64. General licenses.
1. General licenses - source material.

a. A general license is hereby issued authorizing commercial
and industrial firms, research, educational and medical
institutions, and state and local government agencies to
use and transfer not more than fifteen pounds [6.82
kilograms] of source material at any one time for
research, development, educational, commercial, or
operational purposes. A person authorized to use or
transfer source material, pursuant to this general
license, may not receive more than a total of one hundred
fifty pounds [68.2 kilograms] of source material in any
one calendar year.

b. Persons who receive, possess, use, or transfer source
material pursuant to the general 1license issued in
subdivision a are exempt from the provisions of chapters
33-10-04.1 and 33-10-10 to the extent that such receipt,
possession, use, or transfer is within the terms of such
general license; provided, however, that this exemption
shall not be deemed to apply to any such person who is
also in possession of source material under a specific
Ticense issued pursuant to this chapter.

c. Persons who receive, possess, use, or transfer source
material pursuant to the general license in subdivision a
are prohibited from administering source material, or the
radiation therefrom, either externally or internally, to
human beings except as may be authorized by the department
in a specific license.

d. A general license is hereby issued authorizing the receipt
of title to source material without regard to quantity.
This general Tlicense does not authorize any person to
receive, possess, use, or transfer source material.
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e. Depleted uranium in industrial products and devices.

(1) A general 1license is hereby issued to receive,
acquire, possess, use, or transfer, in accordance
with paragraphs 2, 3, 4, and 5, depleted uranium
contained in industrial products or devices for the
purpose of providing a concentrated mass in a small
volume of a product or device.

(2) The general 1license in paragraph 1 applies only to
industrial products or devices which have been
manufactured either in accordance with a specific
license issued to the manufacturer of the products or
devices pursuant to subdivision a of subsection 5 of
section 33-10-03-05 or in accordance with a specific
license issued to the manufacturer by the United
States nuclear regulatory commission or an agreement
state which authorizes manufacture of the products or
devices for distribution to persons generally
licensed by the United States nuclear regulatory
commission or an agreement state.

(3) (a) Persons who receive, acquire, possess, or use
depleted uranium pursuant to the general license
established by paragraph 1 shall file form
SFN 16092 "registration certificate - use of
depleted uranium under general license" with the
department. The form shall be submitted within
thirty days after the first receipt or
acquisition of such depleted uranium. = The
registrant shall furnish the following
information and such other information as may be
required by that form:

[1] Name and address of the registrant.

[2] A statement that the registrant has
developed and will maintain procedures
designed to establish physical control over
the depleted uranium described in paragraph
1 and designed to prevent transfer of such
depleted uranium in any form, including
metal scrap, to persons not authorized to
receive the depleted uranium.

[3] Name and title, address, and telephone
number of the individual duly authorized to
act for and on behalf of the registrant in
supervising the procedures identified in
item 2 of subparagraph a.

(b) The registrant possessing or using depleted
uranium under the general license established by
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(4)

paragraph 1 shall report in writing to the
department any changes in information furnished
by the registrant in form SFN 16092
"registration certificate - use of depleted
uranium under general Tlicense". The report
shall be submitted within thirty days after the
effective date of such change.

A person who receives, acquires, possesses, or uses
depleted uranium pursuant to the general Tlicense
established by paragraph 1:

(a)

(b)
(c)

(d)

(e)

May not introduce such depleted uranium, in any
form, into a chemical, physical, or
metallurgical treatment or process, except a
treatment or process for repair or restoration
of any plating or other covering of the depleted
uranium.

May not abandon such depleted uranium.

Shall transfer or dispose of such depleted
uranium only by transfer in accordance with
subsection 12 of section 33-10-03-05. In the
case where the transferee receives the depleted
uranium pursuant to the general license
established by paragraph 1, the transferor shall
furnish the transferee a copy of this article
and a copy of form SFN 16092. In the case
where the transferee receives the depleted
uranium pursuant to a general license contained
in the United States nuclear regulatory
commission's or agreement state's regulation
equivalent to paragraph 1, the transferor shall
furnish the transferee a copy of this article
and a copy of form SFN 16092 accompanied by a
note explaining that use of the product or
device is regulated by the United States nuclear
regulatory commission or agreement state under
requirements substantially the same as those in
this article.

Within thirty days of any transfer, shall report
in writing to the department the name and
address of the person receiving the depleted
uranium pursuant to such transfer.

May not export such deplieted uranium except in
accordance with a license issued by the United
States nuclear regulatory commission pursuant to
10 CFR 110.
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2.

(5) Any person receiving, acquiring, possessing, using,
or transferring depleted uranium pursuant to the
general license established by paragraph 1 is exempt
from the requirements of chapters 33-10-04.1 and
33-10-10 with respect to the depleted uranium covered
by that general license.

General 1licenses - radioactive material other than source
material.
a. Certain devices and equipment. A general Tlicense is

hereby issued to transfer, receive, acquire, own, possess,
and use radioactive material incorporated in the following
devices or equipment which have been manufactured, tested,
and labeled by the manufacturer in accordance with a
specific license issued to the manufacturer by the United
States nuclear regulatory commission for use pursuant to
10 CFR 31.3. This general 1license is subject to the
provisions of sections 33-10-01-06 through 33-10-01-11,
paragraph 2 of subdivision a of subsection 2 of section
33-10-03-02, subsections 7, 12, and 13 of section
33-10-03-05, and chapters 33-10-04.1, 33-10-10, and
33-16-13.  (Attention 1is directed particularly to the
provisions of chapter 33-10-04.1 which relate to the
labeling of containers.)

(1) Static elimination device. Devices designed for use
as static eliminators which contain, as a sealed
source or sources, radioactive material consisting of
a total of not more than five--hundred--miereeuries
{18:5---megabeequerels} eighteen and five-tenths
megabecquerels [500 microcuries] of polonium-210 per
device.

(2) 1Ion generating tube. Devices designed for ionization
of air which contain, as a sealed source or sources,
radioactive material consisting of a total of not
more than five----Rundred----mierecuries----{18:5
megabeequere}s} eighteen and five-tenths
megabecquerels [500 microcuries] of polonium-210 per
device or a total of not more than fifty-miilieuries
f1-85-gigabeequereis} one and eighty-five hundredths
gigabecquerels [56  millicuries] of hydrogen-3
(tritium) per device.

Certain measuring, gauging, and controlling devices.

(1) A general license is hereby issued to commercial and
industrial firms and to research, educational, and
medical institutions, individuals in the conduct of
their business, and state or Tlocal government
agencies to own, receive, acquire, possess, use, or
transfer in accordance with the provisions of
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(2)

(3)

paragraphs 2, 3, and 4, radioactive material,
excluding special nuclear material, contained in
devices designed and manufactured for the purpose of
detecting, measuring, gauging, or controlling
thickness, density, level, interface location,
radiation, leakage, or qualitative or quantitative
chemical composition, or for producing light or an
ionized atmosphere.

The general Tlicense 1in paragraph 1 applies only to
radioactive material contained in devices which have
been manufactured and labeled in accordance with the
specifications contained in a specific license issued
by the department pursuant to subdivision d of
subsection 5 of section 33-10-03-05 or in accordance
with the specifications contained in a specific
license issued by the United States nuclear
regulatory commission, an agreement state, or a
licensing state which authorizes distribution of
devices to persons generally licensed by the nuclear
regulatory commission, an agreement state, or a
licensing state. (Regulations under the Federal
Food, Drug, and Cosmetic Act authorizing the use of
radioactive control devices in food production
require certain additional labeling thereon which is
found in 21 CFR 179.21.)

Any person who owns, receives, acquires, possesses,
uses, or transfers radioactive material in a device
pursuant to the general license in paragraph 1l:

(a) Shall assure that all labels affixed to the
device at the time of receipt, and bearing a
statement that removal of the 1label is
prohibited, are maintained thereon and shall
comply with all dinstructions and precautions
provided by such labels.

(b) Shall assure that the device is tested for
leakage of radioactive material and proper
operation of the on-off mechanism and indicator,
if any, at no longer than six-month intervals or
at such other intervals as are specified in the
label; however:

[1] Devices containing only krypton need not be
tested for leakage of radioactive material.

[2] Devices containing only tritium or not more
than ene---hundred----mieroeuries----{3:7
megabeeguerels} three and seven-tenths
megabecquerels [100 microcuries] of other
beta or gamma emitting material or ten
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(c)

(d)

(e)

miereeuries-{0:-37--megabeequerels} thirty-
seven hundredths megabecquerels
[10 microcuries] of alpha emitting
material and devices held in storage in the
original shipping container prior to
initial installation need not be tested for
any purpose.

Shall assure that other testing, installation,
servicing, and removal from installation
involving the radioactive materials, its
shielding or containment, are performed:

[1] In accordance with the instructions
provided by the labels; or

[2] By a person holding a specific license from
the department, the United States nuclear
regulatory commission, an agreement state,
or a licensing state to perform such
activities.

Shall maintain records showing compliance with
the requirements of subparagraphs b and c. The
records shall show the results of tests. The
records also shall show the dates of performance
of, and the names of persons performing,
testing, installation servicing and removal from
installation concerning the radioactive
material, its shielding or containment. Records
of tests for leakage of radioactive material
required by subparagraph b must be maintained
for two years after the required leak test is
performed. Records of tests of the on-off
mechanism and indicator required by
subparagraph b must be maintained for two years
after the required test of the on-off mechanism
and indicator is performed. Records which are
required by subparagraph ¢ must be maintained
for a period of two years from the date of the
recorded event.

Upon the occurrence of a failure of or damage
to, or any indication of a possible failure of
or damage to, the shielding of the radioactive
material or the on-off mechanism or indicator,
or upon the detection of five-theusandths
mierecurie-{185-beequerels} one hundred eighty-
five becquerels [0.005 microcurie] or more
removable radioactive material, shall
immediately suspend operation of the device
until it has been repaired by the manufacturer
or other person holding a specific license from
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(9)

(h)

(i)

the department, the United States nuclear
regulatory commission, an agreement state, or a
licensing state to repair such devices, or
disposed of by transfer to a person authorized
by a specific license to receive the radioactive
material contained in the device and, within
thirty days, furnish to the department a report
containing a brief description of the event and
the remedial action taken.

Shall not abandon the device containing
radioactive material.

Except as provided in subparagraph h, shall
transfer or dispose of the device containing
radioactive material only by transfer to a
specific licensee of the department, the United
States nuclear regulatory commission, an
agreement state, or a licensing state whose
specific license authorizes the person to
receive the device and within thirty days after

transfer of a device to a specific licensee

shall furnish to the department a report
containing identification of the device by
manufacturer's name and model number and the
name and address of the person receiving the
device. No report is required if the device is
transferred to the specific licensee in order to
obtain a replacement device.

Shall transfer the device to another general
licensee only:

[1] Where the device remains in use at a
particular location. In such case the
transferor shall give the transferee a copy
of this chapter and any safety documents
jidentified in the label on the device and
within thirty days of the transfer, report
to the department the manufacturer's name
and model number of device transferred, the
name and address of the transferee, and the
name or position of an individual who may
constitute a point of contact between the
department and the transferee; or

[2] Where the device is held in storage in the
original shipping container at its intended
location of use prior to initial use by a
general licensee.

Shall comply with the provisions of
subsections 1, 2, 3, and 5 of section
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C.

(4)

(5)

33-10-04.1-16 for reporting radiation incidents,
theft, or loss of licensed material, but shall
be exempt from the other requirements of
chapters 33-10-04.1 and 33-10-10.

The general Ticense in paragraph 1 does not authorize
the manufacture of devices containing radioactive
material. )

The general 1license provided in paragraph 1 is
subject to the provisions of sections 33-10-81-06
through 33-10-01-11, subsections 7, 12, and 13 of
section 33-10-03-05, and chapter 33-10-13.

Luminous safety devices for aircraft.

(1)

(2)

(3)

A general Tlicense is hereby issued to own, receive,
acquire, possess, and use tritium or promethium-147
contained in luminous safety devices for use in
aircraft, provided all of the following are met:

(a) Each device contains not more than tem-euries
{370--gigabeequere}s} three hundred seventy
gigabecquerels [10 curies] of tritium or three
hundred-mi}licuries-{11-1-gigabeeguerels} eleven
and _one-tenths gigabecquerels [300 millicuries]
of promethium-147.

(b) Each device has been manufactured, assembled, or
imported in accordance with a specific license
issued by the United States nuclear regulatory
commission, or each device has been manufactured
or assembled in accordance with the
specifications contained in a specific license
issued by the department or any agreement state
to the manufacturer or assembler of such device
pursuant to licensing requirements equivalent to
those in 10 CFR 32.53 of the regulations of the
United States nuclear regulatory commission.

Persons who own, receive, acquire, possess, or use
luminous safety devices pursuant to paragraph 1 shall
comply with the provisions of subsections 1, 2, 3,
and 5 of section 33-10-04.1-16 for reporting
radiation incidents, theft, or loss of licensed
material, but shall be exempt from the other
requirements of chapters 33-10-04.1 and 33-10-10.

This general license does not authorize the

manufacture, assembly, or repair of luminous safety
devices containing tritium or promethium-147.
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(4) This general license does not authorize the
ownership, receipt, acquisition, possession, or use
of promethium-147 contained in instrument dials.

(5) This general license is subject to the provisions of
sections 33-10-01-06 through 33-10-61-11, subsections
7, 12, and 13 of section 33-10-03-05, and chapter
33-10-13.

Ownership of radioactive material. A general license is
hereby issued to own radioactive material without regard
to quantity. Notwithstanding any other provisions of this
chapter, this general 1license does not authorize the
manufacture, production, transfer, receipt, possession, or
use of radioactive material.

Calibration and reference sources.

(1) A general license is hereby issued to those persons
listed below to own, receive, acquire, possess, use,
and transfer, in accordance with the provisions of
paragraphs 4 and 5, americium-241 in the form of

~calibration or reference sources:

(a) Any person who holds a specific license issued
by the department which authorizes the person to
receive, possess, use, and transfer radioactive
material.

(b) Any person who holds a specific license issued
by the United States nuclear regulatory
commission which authorizes the person to
receive, possess, use, and transfer special
nuclear material.

(2) A general license is hereby issued to own, receive,
possess, use, and transfer plutonium in the form of
calibration or reference sources in accordance with
the provisions of paragraphs 4 and 5 to any person
who holds a specific license issued by the department
which authorizes the person to receive, possess, use,
and transfer radioactive material.

(3) A general 1license is hereby issued to own, receive,
possess, use, and transfer radium-226 in the form of
calibration or reference sources in accordance with
the provisions of paragraphs 4 and 5 to any person
who holds a specific license issued by the department
which authorizes the person to receive, possess, use,
and transfer radioactive material.

(4) The general licenses in paragraphs 1, 2, and 3 apply
only to calibration or reference sources which have
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(5)

been manufactured in accordance with the
specifications contained in a specific license issued
to the manufacturer or importer of the sources by the
United States nuclear regulatory commission pursuant
to 10 CFR 32.57 or 10 CFR 70.39 or which have been
manufactured in accordance with the specifications
contained in a specific license issued to the
manufacturer by the department, any agreement state
or licensing state pursuant to licensing requirements
equivalent to those contained in 10 CFR 32.57 or 10
CFR 70.39 of the regulations of the United States
nuclear regulatory commission.

The general licenses provided in paragraphs 1, 2, and
3 are subject to the provisions of sections
33-10-01-06 through 33-10-01-11, subsections 7, 12,
and 13 of section 33-10-03-05, and chapters
33-10-04.1, 33-10-10, and 33-10-13. In addition,
persons who own, receive, acquire, possess, use, or
transfer one or more calibration or reference sources
pursuant to these general licenses:

(a) Shall not possess at any one time, at any one
location of storage or use, more than five
miereeuries--{185--kilebeequerets} one hundred
eighty-five kilobecquerels [5 microcuries] of
americium-241, five----- M#EPBEHPILS -~~~ f185
kilebeeqguerels} one hundred eighty-five
kilobecquerels [5 microcuries] of plutonium, or
five--miereeuries---{185---kilebecquerels} one
hundred eighty-five kilobecquerels "5
microcuries] of radium-226 in such sources.

(b) Shall not receive, possess, use, or transfer
such source unless the source, or the storage
container, bears a label which includes the
following statement or a substantially similar
statement which contains the information called
for in the following statement:

[1] The receipt, possession, use, and transfer

of this source, Model , Serial No.

, are subject to a general license

and the regulations of the United States

nuclear regulatory commission or of a state

with which the commission has entered into

an agreement for the exercise of regulatory
authority. Do not remove this label.
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CAUTION - RADIOACTIVE MATERIAL - THIS
SOURCE CONTAINS (AMERICIUM-241).
(PLUTONIUM) (Showing only the name of the
appropriate material.) DO NOT  TOUCH
RADIOACTIVE PORTION OF THIS SOURCE.

Name of manufacturer or importer

[2] The receipt, possession, use, and transfer
of this source, Model » Serial No.
, are subject to a general license and
the regulations of any licensing state. Do
not remove this label.

CAUTION - RADIOACTIVE MATERIAL - THIS
SOURCE CONTAINS RADIUM-226. DO NOT TOUCH
RADIOACTIVE PORTION OF THIS SOURCE.

Name of manufacturer or importer

(c) Shall not transfer, abandon, or dispose of such
source except by transfer to a person authorized
by a license from the department, the United
States nuclear regulatory commission, an
agreement state, or a licensing state to receive
the source.

. (d) Shall store such source, except when the source

- is being used, in a closed container adequately

i designed and constructed to contain
americium-241, plutonium, or radium-226 which
might otherwise escape during storage.

(e) Shall not use such source for any purpose other
than the calibration of radiation detectors or
| the standardization of other sources.

(6) These general licenses do not authorize the
manufacture of calibration or reference sources
containing americium-241, plutonium, or radium-226.

f. General 1license for use of radioactive material for
certain in vitro clinical or laboratory testing. (The new
drug provisions of the Federal Food, Drug, and Cosmetic
Act also govern the availability and use of any specific
diagnostic drugs in interstate commerce.)

(1) A general license is hereby issued to any physician,
veterinarian, clinical laboratory, or hospital to
receive, acquire, possess, transfer, or use, for any
of the following stated tests, in accordance with the
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(2)

provisions of paragraphs 2, 3, 4, 5, and 6, the
following radioactive materials in prepackaged units
for wuse in in vitro clinical or laboratory tests not
involving internal or external administration of
radioactive material, or the radiation therefrom, to
human beings or animals:

(a) Carbon-14, in units not exceeding ter
mieroeuries-{370-kilobeequereis} three hundred
seventy kilobecquerels [10 microcuries| each.

(b) Cobalt-57, in units not exceeding %en
miereeuries-{370-kilebeeguerels} three hundred
seventy kilobecquerels [10 microcuries] each.

(c) Hydrogen-3 (tritium), in units not exceeding
fifty-mierocuries-{1-85-megabecquere}s} one and
eighty-five hundredths megabecquerels
[60 microcuries]| each.

(d) Iodine-125, in units not exceeding ten
microeuries-{370-kilebeeguerels} three hundred
seventy kilobecquerels [10 microcuriesl] each.

(e) Mock diodine-125 reference or calibration
sources, in units not exceeding five-hundredths
miereerrie--{185-beequerels} one hundred eighty-
five becquerels [0.005 microcurie] of
iodine-129 and five-theusandths-miereecurie-{185
beequerels} one hundred eighty-five becquerels
[0.005 microcurie] of americium-241 each.

(f) Iodine-131, in units not exceeding ten
mieroeuries-{370-kilebeeqguerels} three hundred
seventy kilobecquerels [10 microcuries] each.

(g) Iron-59, in units not exceeding twenty
mieroeuries-{740-kilebecquerels} seven hundred
forty kilobecquerels [20 microcuries] each.

(h) Selenium-75, in units not exceeding ter
mieroeuries-{370-kilebeeqguerels} three hundred
seventy kilobecquerels [10 microcuries] each.

No person shall receive, acquire, possess, use, or
transfer radioactive material pursuant to the general
license established by paragraph 1 until the person
has filed Department Form SFN 8423, "Certificate - In
Vitro Testing with Radioactive Material Under General
License", with the department and received from the
department a validated copy of Department Form
SFN 8423 with certification number assigned. The
physician, veterinarian, clinical laboratory, or
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(3)

hospital shall furnish on Department Form SFN 8423
the following information and such other information
as may be required by that form:

(a) Name and address of the physician, veterinarian,
clinical laboratory, or hospital.

(b) The location of use.

(c) A statement that the physician, veterinarian,
clinical laboratory, or hospital has appropriate
radiation measuring instruments to carry out in
vitro clinical or Tlaboratory tests with
radioactive material as authorized under the
general license in paragraph 1 and that such
tests will be performed only by personnel
competent in the use of such instruments and in
the handling of the radioactive material.

A person who receives, acquires, possesses, Or uses
radioactive material pursuant to the general license
established by paragraph 1 shall comply with the
following:

(a) The general 1licensee shall not possess at any
one time, pursuant to the general 1license in
paragraph 1, at any one location of storage or
use, a total amount of iodine-125, iodine-131,
selenium-75, 1iron-59, or cobalt-57 in excess of
twe--hundred--mieroeuries--{7#-4--megabeequerels}
seven and four-tenths megabecquerels
[200 microcuries].

(b) The general licensee shall store the radioactive
material, until used, in the original shipping
container or in a container providing equivalent
radiation protection.

(c) The general 1licensee shall use the radioactive
material only for the uses authorized by
paragraph 1.

(d) The general 1licensee shall not transfer the
radioactive material to a person who is not
authorized to receive it pursuant to a license
issued by the department, the United States
nuclear regulatory commission, any agreement
state, or a licensing state, nor transfer the
radioactive material in any manner other than in
the unopened, Tlabeled shipping container as
received from the supplier.
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(4)

(e)

The general licensee shall dispose of the mock
iodine-125 reference or calibration sources
described in subparagraph e of paragraph 1 as
required by subsection 1 of section
33-10-04.1-14.

The general licensee shall not receive, acquire,
possess, or use radioactive material pursuant to
paragraph 1:

(a)

(b)

Except as prepackaged units which are labeled in
accordance with the provisions of a specific
license issued by the United States nuclear
regulatory commission, any agreement state, or a
licensing state which authorizes the manufacture
and distribution of iodine-125, iodine-131,
carbon-14, hydrogen-3  (tritium), iron-59,
selenium-75, cobalt-57, or mock iodine-125 to
persons generally licensed under this
subdivision or its equivalent; and

Unless one of the following statements, as
appropriate, or a substantially similar
statement which contains the information called
for in one of the following statements, appears
on a label affixed to each prepackaged unit or
appears in a leaflet or brochure which
accompanies the package:

[1] This radioactive material may be received,
acquired, possessed, and used only by
physicians, veterinarians, clinical
laboratories, or hospitals and only for in
vitro clinical or 1laboratory tests not
involving internal or external
administration of the material, or the
radiation therefrom, to human beings or
animals. Its receipt, acquisition,
possession, use, and transfer are subject
to this article and a general license of
the United States nuclear regulatory
comnission or of a state with which the
commission has entered into an agreement
for the exercise of regulatory authority.

Name of manufacturer

[2] This radioactive material shall be
received, acquired, possessed, and used
only by physicians, veterinarians, clinical
Jaboratories, or hospitals and only for in
vitro clinical or laboratory tests not
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g.

(5)

(6)

involving internal or external
administration of the material, or the
radiation therefrom, to human beings or
animals. Its receipt, acquisition,
possession, use, and transfer are subject
to this article and a general license of a
licensing state.

Name of manufacturer

The physician, veterinarian, clinical laboratory, or
hospital possessing or using radioactive material
under the general license of paragraph 1 shall
report, in writing, to the department, any changes in
the information furnished by the physician,
veterinarian, clinical laboratory, or hospital in the
“Certificate - In Vitro Testing with Radioactive
Material Under General License", Department Form
SFN 8423. The report shall be furnished within
thirty days after the effective date of such change.

Any person using radioactive material pursuant to the
general license of paragraph 1 is exempt from the
requirements of chapters 33-10-04.1 and 33-10-10 with
respect to radiocactive material covered by that
general license. However, persons using mock
jodine-125 reference or calibration sources described
in subparagraph e of paragraph 1 shall comply with
the provisions of subsection 1 of section
33-10-04.1-14 and subsections 1, 2, 3, and 5 of
section 33-10-04.1-16.

Ice detection devices.

(1)

(2)

A general 1icense is hereby issued to own, receive,
acquire, possess, use, and transfer strontium-90
contained in ice detection devices, provided each
device contains not more than fifty-miereeuries-{i:88
megabeeguerels} one and eighty-five hundredths
megabecquerels [50 microcuries] of strontium-90 and
each device has been manufactured or imported in
accordance with a specific license issued by the
United States nuclear regulatory commission or each
device has been manufactured in accordance with the
specifications contained in a specific license issued
by the department or any agreement state to the
manufacturer of such device pursuant to licensing
requirements equivalent to those in 10 CFR 32.61.

Persons who own, receive, acquire, possess, use, or
transfer strontium-90 contained 1in ice detection
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(3)

(4)

devices pursuant to the general Tlicense in
paragraph 1:

(a) Shall, wupon occurrence of visually observable
damage, such as a bend or crack or discoloration
from overheating to the device, discontinue use
of the device until it has been inspected,
tested for leakage and repaired by a person
holding a specific license from the United
States nuclear regulatory commission or an
agreement state to manufacture or service such
devices; or shall dispose of the device pursuant
to the provisions of subsection 1 of section
33-10-64.1-14.

(b) Shall assure that all 1labels affixed to the
device at the time of receipt, and which bear a
statement which prohibits removal of the labels,
are maintained thereon.

(c) Are exempt from the requirements of chapters
33-10-04.1 and 33-10-10 except that such persons
shall comply with the provisions of subsection 1
of section 33-10-04.1-14, and subsections 1, 2,
3, and 5 of section 33-10-04.1-16.

This general license does not authorize the
manufacture, assembly, disassembly, or repair of
strontium-90 in ice detection devices.

This general license is subject to the provisions of
sections 33-10-01-06 through 33-10-01-11,
subsections 7, 12, and 13 of section 33-10-03-05, and
chapter 33-10-13,

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992;
March 1, 1994; July 1, 1995; May 1, 1998.

General Authority:
Law Implemented:

33-10-03-65.

NDCC 23-20.1-04

NDCC 23-20.1-03, 23-20.1-04

Specific licenses.

1. Filing application for specific licenses.

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

b. The

department may at any time after the filing of the

original application, and before the expiration of the
license, require further statements in order to enable the
department to determine whether the application should be
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granted or denied or whether a license should be modified
or revoked.

Each application shall be signed by the applicant or
licensee or a person duly authorized to act for and on the
applicant's behalf.

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

In the application, the applicant may incorporate by
reference information contained in previous applications,
statements, or reports filed with the department provided
such references are clear and specific.

Applications and documents submitted to the department
shall be made available for public inspection except that
the department may withhold any document or part thereof
which is protected from disclosure by state and federal
law or rule, including protection of trade secrets and
individual medical records, as afforded by North Dakota
Century Code section 23-20.1-09.1 from public inspection
if disclosure of its content is not required in the public
interest and would adversely affect the interest of a
person concerned.

Each application for a specific license shall be
accompanied by the fee prescribed in chapter 33-10-11.

General requirements for the issuance of specific licenses. A
license application will be approved if the department
determines all of the following:

a.

The applicant 1is qualified by reason of training and
experience to use the material in question for the purpose
requested in accordance with this article in such a manner
as to minimize danger to public health and safety or
property.

The applicant has a permanent in-state office.

The applicant's proposed equipment, facilities, and
procedures are adequate to minimize danger to public
health and safety or property.

The issuance of the license will not be inimical to the
health and safety of the public.

The applicant satisfies any applicable special

requirements in subsections 3, 4, 5, or 14, and in
chapters 33-10-05, 33-10-07, and 33-10-12.
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Environmental report, commencement of construction. In
the case of an application for a license to receive and
possess radioactive material for commercial waste disposal
by land burial, source material milling, or for the
conduct of any other activity which the department
determines will significantly affect the quality of the
environment, the department, before commencement of
construction of the plant or facility in which the
activity will be conducted, has concluded, after weighing
the environmental, economic, technical, and other benefits
against environmental costs and considering available
alternatives, that the action called for is the 1issuance
of the proposed license, with any appropriate conditions
to protect environmental values. Commencement of
construction prior to such conclusion shall be grounds for
denial of a license to receive and possess radioactive
material in such plant or facility. As used in this
paragraph the term "commencement of construction" means
any clearing of land, excavation, or other substantial
action that would adversely affect the environment of a
site. The term does not mean site exploration, necessary
roads for site exploration, borings to determine
foundation conditions, or other preconstruction monitoring
or testing to establish background information related to
the suitability of the site or the protection of
environmental values.

Financial surety arrangements for site reclamation.

(1) Pursuant to North Dakota Century Code section
. 23-20.1-04.2 and as otherwise provided, financial
surety arrangements for site reclamation which may
consist of surety bonds, cash deposits, certificates
of deposit, deposits of government securities,
letters or lines of credit, or any combination of the
above for the categories of licensees Tlisted in
paragraph 4 shall be established to ensure the
protection of the public health and safety in the
event of abandonment, default, or other inability of
the Tlicensee to meet the requirements of the North
Dakota Century Code and this article.

(a) The amount of funds to be ensured by such surety
arrangements shall be based on
department-approved cost estimates.

(b) Self-insurance, or any arrangement which
essentially constitutes self-insurance, will not
satisfy the surety requirement since this
provides no additional assurance other than that
which already exists through license
requirements.
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(2)

(3)

(4) .

The arrangements required in paragraph 1 shall be
established prior to issuance of the 1license to
assure that sufficient funds will be available to
carry out the decontamination and decommissioning of
the facility.

The following specific licensees are required to make
financial surety arrangements:

(a) Major processors.
(b) Waste handling licensees.

(c) Former United States atomic energy commission or
United States nuclear regulatory commission
licensed facilities.

(d) Source material milling operations.

(e) A1l others except persons exempt pursuant to
paragraph 5.

For source material milling operations, the amount of
funds to be ensured by such surety arrangements shall
be based on department-approved cost estimates in an
approved plan for (a) decontamination and
decommissioning of mill buildings and the milling
site to levels which would allow unrestricted use of
these areas upon decommissioning, and (b) the
reclamation of tailings or waste disposal areas in
accordance with the technical criteria delineated in
chapter 33-10-03. The 1licensee shall submit this
plan in conjunction with an environmental report that
addresses the expected environmental impacts of the
milling operation, decommissioning and tailings
reclamation, and evaluates alternatives for
mitigating these impacts. In addition, the surety
shall cover the payment of the charge for long-term
surveillance and control required by the department.
In establishing specific surety arrangements, the
licensee's cost estimates shall take into account
total costs that would be incurred if an independent
contractor were hired to perform the decommissioning
and reclamation work. In order to avoid unnecessary
duplication and expense, the department may accept
financial sureties that have been consolidated with
financial or surety arrangements established to meet
requirements of other federal or state agencies or
local governing bodies for such decommissioning,
decontamination, reclamation, and long-term site
surveillance, provided such arrangements are
considered adequate to satisfy these requirements and
that portion of the surety which covers the
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(5)

decommission and reclamation of the mill, mill
tailings site and associated areas, and the long-term
funding charge are clearly identified. The
licensee's surety mechanism will be reviewed annually
by the department to assure that sufficient funds
will be available for completion of the reclamation
plan if the work had to be performed by an
independent contractor. The amount of surety
1iability should be adjusted to recognize any
increases or decreases resulting from inflation,
changes in engineering plans, activities performed,
and any other conditions affecting costs. Regardless
of whether reclamation is phased through the life of
the operation or takes place at the end of
operations, an appropriate portion of surety
liability shall be retained until final compliance
with the reclamation plan is determined. This will
yield a surety that is at least sufficient at all
times to cover the costs of decommissioning and
reclamation of the areas that are expected to be
disturbed before the next license renewal. The term
of the surety mechanism must be open ended, unless it
can be demonstrated that another arrangement would
provide an equivalent level of assurance. This
assurance could be provided with a surety instrument
which is written for a specified period of time,
e.g., five years, yet which must be automatically
renewed unless the surety notifies the beneficiary
(the department) and the principal (the Tlicensee)
some reasonable time, e.g., ninety days, prior to the
renewal date of their intention not to renew. In
such a situation the surety requirement still exists
and the licensee would be required to submit an
acceptable replacement surety within a brief period
of time to allow at Tleast sixty days for the
department to collect.

The following persons are exempt from the
requirements of paragraph 1:

(a) A1l state, local, or other government agencies,
uniess they are subject to subparagraph b of
paragraph 3.

(b) Persons authorized to possess no more than one
thousand times the quantity -specified in
Schedule B, exempt quantities, or combination of
radioactive material listed therein as given in
Schedule B.

(c) Persons authorized to possess hydrogen-3
contained as hydrogen gas in a sealed source.
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(d) Persons authorized to possess radioactive noble
gases in sealed sources with no radioactive
daughter product with half-life greater than
thirty days.

(6) As provided by subsection 14 of section 33-10-03-05,
certain applications for specific licenses must
contain a proposed decommissioning funding plan or a
certificate of financial assurance for
decommissioning. In the case of renewal applications
submitted before January 1, 1994, this submittal may
follow the renewal application but must be submitted
on or before January 1, 1994.

Long-term care requirements. Pursuant to North Dakota
Century Code section 23-20.1-04.2, and as otherwise
provided, a long-term care trust fund shall be established
by the following specific licensees prior to the issuance
of the license. (Long-term care funding may also be
required for former United States atomic energy commission
or United States nuclear regulatory commission licensed
facilities.)

(1) Waste handling licensees.
(2) Source material milling licensees.

Continued surveillance requirements for source material
mills.

(1) The final disposition of tailings or wastes at source
material milling sites should be such that the need
for ongoing active maintenance is not necessary to
preserve isolation. As a minimum, annual site
inspections shall be conducted by the department
retaining ultimate custody of the site where tailings
or wastes are stored to confirm the integrity of the
stabilized tailings or waste systems and to determine
the need, if any, for maintenance or monitoring.
Results of the inspection shall be reported to the
United States nuclear regulatory commission within
sixty days following each inspection, if, on the
basis of a site-specific evaluation, such a need
appears necessary due to the features of a particular
tailings or waste disposal system.

(2) A minimum charge of two hundred fifty thousand
dollars (1978 dollars) to cover the costs of
long-term surveillance shall be paid by each mill
operator to the department prior to the termination
of a wuranium or thorium mill 1license. If site
surveillance or control requirements at a particular
site are determined, on the basis of a site-specific
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3.

evaluation, to be significantly greater than those
specified in paragraph 1, e.g., if fencing is
determined to be necessary, variance in funding
requirements may be specified by the department. The
total charge to cover the costs of long-term
surveillance shall be such that, with an assumed one
percent annual real interest rate, the collected
funds will yield interest in an amount sufficient to
cover the annual costs of site surveillance. The
charge will be adjusted annually prior to actual
payments to recognize inflation. The inflation rate
to be used is that indicated by the change in the
consumer price index published by the United States
department of labor, bureau of labor statistics.

Special requirements for issuance of certain specific licenses
for radioactive material.

a.

Use of sealed sources 1in industrial radiography. In
addition to the requirements set forth in subsection 2, a
specific Tlicense for use of sealed sources in industrial
radiography will be issued if all of the following are
met:

(1) The applicant will have an adequate program for
training radiographic personnel and submits to the
department a schedule or description of such program
which specifies the:

(a) Imitial training.
(b) Periodic training.
(c) On-the-job training.

(d) Means to be used by the licensee to determine
the radiographic personnel's knowledge and
understanding of and ability to comply with this
article and 1licensing requirements, and the
operating and emergency procedures of the
applicant.

(2) The applicant has established and submits to the
department satisfactory written operating and
emergency procedures described in subsection 2 of
section 33-10-05-06.

(3) The applicant will have an internal inspection system
adequate to assure that this article, license
provisions, and the applicant's operating and
emergency procedures are followed by radiographic
personnel; the inspection system must include the
performance of internal inspections at intervals not
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to exceed three months and the retention of records
of such inspections for two years.

(4) The applicant submits to the department a description
of the applicant's overall organizational structure
pertaining to the industrial radiography program,
including specified delegations of authority and
responsibility for operation of the program.

(5) The applicant who desires to conduct the applicant's
own leak tests has established adequate procedures to
be followed in testing sealed sources for possible
leakage and contamination and submits to the
department a description of such procedures
including:

(a) Instrumentation to be used.
(b) Method of performing tests.

(c) Pertinent experience of the individual who will
perform the test.

(6) The 1licensee shall conduct a program for inspection
and maintenance of radiographic exposure devices and
storage containers to assure proper functioning of
components important to safety.

Possession of radioactive materials in unsealed form on
foils or plated sources or sealed in glass in excess of
the quantities 1in Schedule E "quantities of radioactive
materials requiring consideration of the need for an
emergency plan for responding to a release". In addition
to the requirements set forth in subsection 2, a specific
license for the possession of large quantities of
radioactive materials in unsealed form on foils or plated
sources or sealed in glass will be issued if either of the
following are submitted and approved by the department:

(1) An evaluation showing that the maximum dose to a
person offsite due to a release of radioactive
materials should not exceed ere-rem ten millisieverts
[1 rem] effective dose equivalent or five-rems fifty
millisieverts [5 rems] to the thyroid; or

(2) An emergency plan for responding to a release of
radioactive material.

(3) One or more of the following factors may be used to
support an evaluation submitted under paragraph 1l:
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(4)

(a)

(b)

(c)

(d)

(e)

(f)

(9)

The radioactive material is physically separated
so that only a portion could be involved in an
accident;

A1l or part of the radioactive material is not
subject to release during an accident because of
the way it is stored or packaged;

The release fraction in the respirable size
range would be lower than the release fraction
shown in Schedule E due to the chemical or
physical form of material;

The solubility of the radioactive material would
reduce the dose received;

Facility design or engineered safety features in
the facility would cause the release fraction to
be Tower than shown in Schedule E;

Operating restrictions or procedures would
prevent a release fraction as large as that
shown in Schedule E; or

Other factors appropriate for the specific
facility.

An emergency plan for responding to a release of
radioactive material submitted under paragraph 2 must
include the following information:

(a)

(b)

(c)

(d)

(e)

Facility description. A brief description of
the licensee's facility and area near the site.

Types of accidents. An identification of each
type of radioactive materials accident for which
protective actions may be needed.

Classification of accidents. A classification
system for classifying accidents as alerts or
site area emergencies.

Detection of accidents. Identification of the
means of detecting each type of accident in a
timely manner.

Mitigation of consequences. A brief description
of the means and equipment for mitigating the
consequences of each type of accident, including
those provided to protect workers onsite, and a
description of the program for maintaining the
equipment.
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(f)

(9)

(h)

(i)

(3)

Assessment of releases. A brief description of
the methods and equipment to assess releases of
radioactive materials.

Responsibilities. A brief description of the
responsibilities of licensee personnel should an
accident occur, including identification of
personnel responsible for promptly notifying
offsite response organizations and the
department; also responsibilities for
developing, maintaining, and updating the plan.

Notification and coordination. A commitment to
a brief description of the means to promptly
notify offsite response organizations and
request offsite assistance, including medical
assistance for the treatment of contaminated
injured onsite workers when appropriate. A
control point must be established. The
notification and coordination must be planned so
that unavailability of some personnel, parts of
the facility, and some equipment will not
prevent the notification and coordination. The
licensee shall also commit to notify the
department immediately after notification of the
appropriate offsite response organizations and
not later than one hour after the licensee
declares an emergency.

Information to be communicated. A brief
description of the type of ‘information on
facility status, radioactive releases, and
recommended protective actions, if necessary, to
be given to offsite response organizations and
to the department.

Training. A brief description of the frequency,
performance objectives, and plans for the
training that the licensee will provide workers
on how to respond to an emergency including any
special instructions and orientation tours the
licensee would offer to fire, police, medical,
and other emergency personnel. The training
shall familiarize personnel with site-specific
emergency procedures. Also, the training shall
thoroughly prepare site personnel for their
responsibilities in the event of accident
scenarios postulated as most probable for the
specific site, including the use of team
training for such scenarios.
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(k) Safe shutdown. A brief description of the means
of restoring the facility to a safe condition
after an accident.

(1) Exercises. Provisions for conducting quarterly
communications checks with offsite response
organizations and biennial onsite exercises to
test response to simulated emergencies.
Quarterly communications checks with offsite
response organizations must include the check
and update of all necessary telephone numbers.
The licensee shall invite offsite response
organizations to participate in the biennial
exercises. Participation of offsite response
organizations 1in biennial exercises although
recommended is not required. Exercises must use
accident scenarios postulated as most probable
for the specific site and the scenarios shall
not be known to most exercise participants. The
licensee shall critique each exercise using
individuals not having direct implementation
responsibility for the plan. Critiques of
exercises must evaluate the appropriateness of
the plan, emergency procedures, facilities,
equipment, training of personnel, and overall
effectiveness of the response. Deficiencies
found by the critiques must be corrected.

(m) Hazardous chemicals. A certification that the
applicant has met its responsibilities under the
Emergency Planning and Community Right-to-Know
Act of 1986, title III, Pub. L. 99-499, if
applicable to the applicant's activities at the
proposed place of use of the byproduct material.

(5) The 1licensee shall allow the offsite response
organizations expected to respond in case of an
accident sixty days to comment on the licensee's
emergency plan before submitting it to the
department. The licensee shall provide any comments
received within the sixty days to the department with
the emergency plan.

Special requirements for specific 1licenses of broad scope.
This subsection prescribes requirements for the issuance of
specific licenses of broad scope for radioactive material and
certain rules governing holders of such licenses. (Authority
to transfer possession or control by the manufacturer,
processor, or producer of any equipment, device, commodity, or
other product containing byproduct material whose subsequent
possession, use, transfer, and disposal by all other persons
are exempted from regulatory requirements may be obtained only
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from the United States nuclear regulatory commission,
Washington, D.C. 20555.)

a. The different types of broad licenses are set forth below:

(1)

(2)

(3)

A "type A specific Tlicense of broad scope" is a
specific license authorizing receipt, acquisition,
ownership, possession, use, and transfer of any
chemical or physical form of the radioactive material
specified 1in the license, but not exceeding
quantities specified in the 1license, for any
authorized purpose. The quantities specified are
usually in the multicurie range.

A "type B specific license of broad scope" is a
specific license authorizing receipt, acquisition,
ownership, possession, use, and transfer of any
chemical or physical form of radioactive material
specified in Schedule C, for any authorized purpose.
The possession 1imit for a type B license of broad
scope, if only one radionuclide is possessed
thereunder, is the quantity specified for that
radionuclide in Schedule C, column I. If two or more
radionuclides are possessed thereunder, the
possession 1limit for each is determined as follows:
For each radionuclide, determine the ratio of the
quantity possessed to the applicable quantity
specified in Schedule C, <column I, for that
radionuclide. @ The sum of the ratios for all
radionuclides possessed under the license shall not
exceed unity.

A "type C specific license of broad scope” is a
specific license authorizing receipt, acquisition,
ownership, possession, use, and transfer of any
chemical or physical form of radioactive material
specified in Schedule C, for any authorized purpose.
The possession limit for a type C license of broad
scope, if only one radionuclide is possessed
thereunder, 1is the quantity specified for that
radionuclide in Schedule C, column II. If two or
more radionuclides are possessed thereunder, the
possession limit is determined for each as follows:
For each radionuclide determine the ratio of the
quantity possessed to the applicable quantity
specified in Schedule C, column II, for that
radionuclide. The sum of the ratios for all
radionuclides possessed under the license shall not
exceed unity.

b. An application for a type A specific license of broad
scope will be approved if all of the following are met:
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(1)

(2)

(3)

The applicant satisfies the general requirements
specified in subsection 2.

The applicant has engaged in a reasonable number of
activities involving the use of radioactive material.

The applicant has established administrative controls
and provisions relating to organization and
management, procedures, recordkeeping, material
control and accounting, and management review that
are necessary to assure safe operations, including:

(a) The establishment of a radiation safety
committee composed of such persons as a
radiation safety officer, a representative of
management, and persons trained and experienced
in the safe use of radioactive material.

(b) The appointment of a radiation safety officer
who is qualified by training and experience in
radiation protection, and who is available for
advice and assistance on radiation safety
matters.

(c) The establishment of appropriate administrative
procedures to assure:

[1] Control of procurement and use of
radioactive material. o

[2] Completion of safety evaluations of
proposed uses of radioactive material which
take into consideration such matters as the
adequacy of facilities and equipment,
training and experience of the user, and
the operating or handling procedures.

[3] Review, approval, and recording by the
radiation safety committee of safety
evaluation of proposed uses prepared in
accordance with item 2 of this subparagraph
prior to use of the radioactive material.

An application for a type B specific license of broad
scope will be approved if all of the following are met:

(1)

(2)

The applicant satisfies the general requirements
specified in subsection 2.

The applicant has established administrative controls

and provisions relating to organization and
management, procedures, recordkeeping, material
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d.

control and accounting, and management review that
are necessary to assure safe operations, including:

(a) The appointment of a radiation safety officer
who is qualified by training and experience in
radiation protection, and who is available for
advice and assistance on radiation safety
matters.

(b) The establishment of appropriate administrative
procedures to assure:

[1] Control of procurement and wuse of
radioactive material.

[2] Completion of safety evaluations of
proposed uses of radioactive material which
take into consideration such matters as the
adequacy of facilities and equipment,
training and experience of the user, and
the operating or handling procedures.

[3] Review, approval, and recording by the
radiation safety officer of safety
evaluations of proposed uses prepared in
accordance with item 2 of this subparagraph
prior to use of the radioactive material.

An application for a type C specific license of broad
scope will be approved if all of the following are met:

(1) The applicant satisfies the general requirements
specified in subsection 2.

(2) The applicant submits a statement that radioactive
material will be used only by, or under the direct
supervision of, individuals who have received all of
the following:

(a) A college degree at the bachelor level, or
equivalent training and experience, in the
physical or biological sciences or in
engineering.

(b) At 1least forty hours of training and experience
in the safe handling of radioactive material,
and in the characteristics of ionizing
radiation, units of radiation dose and
quantities, radiation detection instrumentation,
and biological hazards of exposure to radiation
appropriate to the type and forms of radioactive
material to be used.

66



(3)

The applicant has established administrative controls
and provisions relating to procurement of radioactive
material, procedures, recordkeeping, material control
and accounting, and management review necessary to
assure safe operations.

Specific licenses of broad scope are subject to the
following conditions:

(1)

(2)

(3)

(4)

Unless specifically authorized, persons licensed
pursuant to this subsection shall not:

(a) Conduct tracer studies in the environment
involving direct release of radioactive
material.

(b) Receive, acquire, own, possess, use, or transfer
devices containing ene-hurdred--theusand--euries
{3:7---petabeeguerels} three and seven-tenths
petabecquerels [106,000 curies] or more of
radioactive material in sealed sources used for
irradiation of materials.

(c) Conduct activities for which a specific license
issued by the department under subdivision a of
subsection 3, subsection 5, or chapter 33-10-07,
is required.

(d) Add or cause the addition of radioactive
material to any food, beverage, cosmetic, drug,
or other product designed for ingestion or
inhalation by, or application to, a human being.

Each type A specific license of broad scope issued
under this subsection shall be subject to the
condition that radioactive material possessed under
the license may only be used by, or under the direct
supervision of, individuals approved by the
licensee's radiation safety committee.

Each type B specific license of broad scope issued
under this subsection shall be subject to the
condition that radioactive material possessed under
the license may only be used by, or under the direct
supervision of, individuals approved by the
licensee's radiation safety officer.

Each type C specific license of broad scope issued
under this subsection shall be subject to the
condition that radioactive material possessed under
the license may only be used by, or under the direct
supervision of, individuals who satisfy the
requirements of subdivision d.
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Special
assemble, repair, or distribute commodities, products, or
devices which contain radioactive material.

a.

requirements for specific license to manufacture,

Licensing the introduction of radioactive material into
products in exempt concentrations.

(1)

(2)

In addition to the requirements set forth in
subsection 2, a specific license authorizing the
introduction of radioactive material into a product
or material owned by or in the possession of the
licensee or another to be transferred to persons
exempt under paragraph 1 of subdivision a of
subsection 2 of section 33-10-03-02 will be issued
if:

(a) The applicant submits a description of the
product or material into which the radioactive
material will be introduced, intended use of the
radioactive material and the product or material
into which it is introduced, method of
introduction, initial concentration of the
radioactive material in the product or material,
control methods to assure that no more than the
specified concentration is introduced into the
product or material, estimated time interval
between introduction and transfer of the product
or material, and estimated concentration of the
radioactive material in the product or material
at the time of transfer.

(b) The applicant provides reasonable assurance that
the concentrations of radioactive material at
the time of transfer will not exceed the
concentrations in Schedule A, that
reconcentration of the radiocactive material in
concentrations exceeding those in Schedule A is
not likely, that use of lower concentrations is
not feasible, and that the product or material
is not Tlikely to be incorporated in any food,
beverage, cosmetic, drug or other commodity or
product designed for ingestion or inhalation by,
or application to, a human being.

Each person licensed under this subsection shall file
an annual report with the department which shall
identify the type and quantity of each product or
material into which radioactive material has been
introduced during the reporting period; name and
address of the person who owned or possessed the
product or material, into which radioactive material
has been introduced, at the time of introduction; the
type and quantity of radionuclide introduced into
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each such product or material; and the initial
concentrations of the radionuclide in the product or
material at time of transfer of the radioactive
material by the Tlicensee. If no transfers of the
radioactive material have been made pursuant to this
subdivision during the reporting period, the report
shall so indicate. The report shall cover the year
ending June thirtieth, and shall be filed within
thirty days thereafter.

Licensing the distribution of radioactive material in
exempt quantities. (Authority to transfer possession or
control by the manufacturer, processor, or producer of any
equipment, device, commodity, or other product containing
byproduct material whose subsequent possession, use,
transfer, and disposal by all other persons are exempted
from regulatory requirements may be obtained only from the
United States nuclear regulatory commission, Washington,
D.C. 20555.)

(1) An application for a specific license to distribute
naturally occurring and accelerator-produced
radioactive material to persons exempted from this
article pursuant to subdivision b of subsection 2 of
section 33-10-03-02 will be approved if all of the
following are met:

(a) The radioactive material is not contained in any
food, beverage, cosmetic, drug, or other
commodity designed for ingestion or inhalation
by, or application to, a human being.

(b) The radioactive material is 1in the form of
processed chemical elements, compounds, or
mixtures, tissue samples, bioassay samples,
counting standards, plated or encapsulated
sources, or similar substances, identified as
radioactive and to be used for its radioactive
properties, but 1is not incorporated into any
manufactured or assembled commodity, product, or
device intended for commercial distribution.

(c) The applicant submits copies of prototype labels
and brochures and the department approves such
labels and brochures.

(2) The 1license issued under paragraph 1 is subject to
the following conditions:

(a) No more than ten exempt quantities shall be sold
or transferred in any single transaction.
However, an exempt quantity may be composed of
fractional parts of one or more of the exempt
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(3)

quantity provided the sum of the fractions shall
not exceed unity.

(b) Each exempt quantity shall be separately and
individually packaged. No more than ten such
packaged exempt quantities shall be contained in
any outer package for transfer to persons exempt
pursuant to subdivision b of subsection 2 of
section 33-10-03-02. The outer package shall be
such that the dose rate at the external surface
of the package does not exceed ene-haif-miilirem
{5----- mieresieverts} five  microsieverts
[0.5 millirem] per hour.

(c) The immediate container of each gquantity or
separately packaged fractional quantity of
radioactive material shall bear a durable,
legible label which (1) identifies the
radionuclide and the quantity of radioactivity,
and (2) bears the words "radioactive material".

(d) In addition to the labeling information required
by subparagraph ¢, the Tlabel affixed to the
immediate container, or an accompanying
brochure, shall (1) state that the contents are
exempt from licensing state requirements; (2) .
bear the words "radioactive material - not for
human use - introduction into foods, beverages,
cosmetics, drugs, or medicinals, or into
products manufactured for commercial
distribution is prohibited - exempt quantities
should not be combined"; and (3) set forth
appropriate additional radiation safety
precautions and instructions relating to the
handling, use, storage, and disposal of the
radioactive material.

Each person 1licensed under this subdivision shall
maintain records identifying, by name and address,
each person to whom radioactive material is
transferred for use under subdivision b of subsection
2 of section 33-10-03-02 or the equivalent
regulations of a licensing state, and stating the
kinds and quantities of vradioactive material
transferred. An annual summary report stating the
total quantity of each radionuclide transferred under
the specific license shall be filed with the
department. Each report shall cover the year ending
June thirtieth, and shall be filed within thirty days
thereafter. If no transfers of radioactive material
have been made pursuant to this subdivision during
the reporting period, the report shall so indicate.
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Licensing the incorporation of naturally occurring and
accelerator-produced radioactive material into gas and
aerosol detectors. An application for a specific license
authorizing the incorporation of naturally occurring and
accelerator-produced radioactive material into gas and
aerosol detectors to be distributed to persons exempt
under paragraph 3 of subdivision ¢ of subsection 2 of
section 33-10-03-062 will be approved if the application
satisfies requirements equivalent to those contained in 10
CFR 32.26. The maximum quantity of radium-226 1in each
device may not exceed enRe-terth---miereeurie--{3:7
kilebeeguerels} three and seven-tenths  kilobecquerels
[0.1 microcurie].

Licensing the manufacture and distribution of devices to
persons generally Tlicensed under subdivision b of
subsection 2 of section 33-10-03-04.

(1) An application for a specific license to manufacture
or distribute devices containing radioactive
material, excluding special nuclear material, to
persons generally licensed under subdivision b of
subsection 2 of section 33-10-03-04 or equivalent
regulations of the United States nuclear regulatory
commission, an agreement state, or a licensing state
will be approved if:

(a) The applicant satisfies the general requirements
of subsection 2 of this section.

(b) The applicant submits sufficient information
relating to the design, manufacture, prototype
testing, quality control, labels, proposed uses,
installation, servicing, leak testing, operating
and safety instructions, and potential hazards
of the device to provide reasonable assurance
that:

[1] The device can be safely operated by
persons not having training in radiological
protection.

[2] Under ordinary conditions of handling,
storage, and use of the device, the
radioactive material contained in the
device will not be released or
inadvertently removed from the device, and
jt is unlikely that any person will receive
in any period of one calendar year a dose
in excess of ten percent of the limits
specified 1in subsection 1 of section
33-10-04.1-06.
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(c)

[3] Under accident conditions such as fire and
explosion associated with handling,
storage, and use of the device, it is
unlikely that any person would receive an
external radiation dose or dose commitment
in excess of the following organ doses:

[a] Whole body; head and 15 rems
trunk; active blood- [150 milli-
forming organs; sieverts]
gonads; or lens of eye

[b] Hands and forearms; 200 rems
feet and ankles; [2 sieverts]

localized areas of
skin averaged over
areas no larger
than one square

centimeter
[c] oOther organs 50 rems
[560 milli-
sieverts]

Each device bears a durable, legible, clearly
visible 1label or 1labels approved by the
department, which contain in a clearly
identified and separate statement:

[1] Instructions and precautions necessary to
assure safe installation, operation, and
servicing of the device; documents such as
operating and service manuals may be
identified in the label and used to provide
this information.

[2] The requirement, or lack of requirement,
for leak testing, or for testing any on-off
mechanism and indicator, including the
maximum time interval for such testing, and
the identification of radioactive material
by isotope, quantity of radioactivity, and
date of determination of the quantity.

[3] The information called for in one of the
following statements, as appropriate, in
the same or substantially similar form:

[a] The receipt, possession, use, and
transfer of this device Model ___,
Serial No. , are subject to a
general license or the equivalent and
the regulations of the United States
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(2)

nuclear regulatory commission or a
state with which the United States
nuclear regulatory commission has
entered into an agreement for the
exercise of regulatory authority.
(The model, serial number, and name of
manufacturer or distributor may be
omitted from this Tabel provided the
information is elsewhere specified in
labeling affixed to the device.) This
label shall be maintained on the
device in a legible condition.
Removal of this label is prohibited.

CAUTION-RADIOACTIVE MATERIAL

(name of manufacturer or distributor)

[b] The receipt, possession, use, and
transfer of this device Model ___ |,
Serial No. , are subject to a
general license or the equivalent and
the regulations of a licensing state.
(The model, serial number, and name of
manufacturer or distributor may be
omitted from this label provided the
information 1is elsewhere specified in
labeling affixed to the device.) This
label shall be maintained on the
device in a legible condition.
Removal of this label is prohibited.

CAUTION-RADIOACTIVE MATERIAL

(name of manufacturer or distributor)

In the event the applicant desires that the device be
required to be tested at intervals longer than six
months, either for proper operation of the on-off
mechanism and indicator, if any, or for leakage of
radioactive material or for both, the applicant shall
include in the application sufficient information to
demonstrate that such longer interval is justified by
performance characteristics of the device or similar
devices and by design features which have a
significant bearing on the probability or
consequences of leakage of radioactive material from
the device or failure of the on-off mechanism and
indicator. In determining the acceptable interval
for the test for leakage of radioactive material, the
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(3)

(4)

department will consider information which includes,
but is not Timited to:

(a) Primary containment or source capsule.
(b) Protection of primary containment.

(c) Method of sealing containment.

(d) Containment construction materials.

(e) Form of contained radioactive material.

(f) Maximum temperature withstood during prototype
test.

(g) Maximum pressure withstood during prototype
tests.

(h) Maximum quantity of contained radioactive
material.

(i) Radiotoxicity of contained radioactive material.

(j) Operating experience with identical devices or
similarly designed and constructed devices.

In the event the applicant desires that the general
licensee under subdivision b of subsection 2 of
section 33-10-03-04, or under equivalent regulations
of the United States nuclear regulatory commission,
an  agreement state, or a licensing state, be
authorized to install the device, collect the sample
to be analyzed by a specific licensee for leakage of
radicactive material, service the device, test the
on-off mechanism and indicator, or remove the device
from installation, the applicant shall inciude in the
application written instructions to be followed by
the general licensee, estimated calendar quarter
doses associated with such activity or activities,
and basis for such estimates. The submitted
information shall demonstrate that performance of
such activity or activities by an individual
untrained in radiological protection, in addition to
other handling, storage, and use of devices under the
general license, is unlikely to cause that individual
to receive a calendar year dose in excess of ten
percent of the 1limits specified in subsection 1 of
section 33-10-04.1-06.

Each person licensed wunder subdivision d to

distribute devices to generally licensed persons
shall:
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(a)

(b)

(c)

Furnish a copy of the general license contained
in subdivision b of subsection 2 of section
33-10-03-04 to each person to whom the person
directly or through an intermediate person
transfers radioactive material in a device for
use pursuant to the general license contained in
subdivision b of subsection 2 of section
33-10-03-04.

Furnish a copy of the general license contained
in the United States nuclear regulatory
commission's, agreement state's, or licensing
state's regulation equivalent to subdivision b
of subsection 2 of section 33-10-03-04, or
alternatively, furnish a copy of the general
license contained in subdivision b of subsection
2 of section 33-10-03-04 to each person to whom
the person directly or through an intermediate
person transfers radioactive material in a
device for use pursuant to the general license
of the United States nuclear regulatory
commission, the agreement state, or the
licensing state. If a copy of the general
license in subdivision b of subsection 2 of
section 33-10-03-04 1is furnished to such a
person, it shall be accompanied by a note
explaining that the use of the device is
regulated by the United States nuclear
regulatory commission, agreement state or
licensing state under requirements substantially
the same as those in subdivision b of subsection
2 of section 33-10-03-04.

Report to the department all transfers of such
devices to persons for use under the general
license 1in subdivision b of subsection 2 of
section 33-10-03-04. Such report shall identify
each general 1licensee by name and address, an
individual by name or ©position who may
constitute a point of contact between the
department and the general licensee, the type
and model number of device transferred, and the
guantity and type of radioactive material
contained 1in the device. If one or more
intermediate persons will temporarily possess
the device at the intended place of use prior to
its possession by the user, the report shall
include identification of each intermediate
person by name, address, contact, and
relationship to the intended user. If no
transfers have been made to persons generally
licensed under subdivision b of subsection 2 of
section 33-10-03-04 during the reporting period,
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(d)

(e)

the report shall so indicate. The report shall
cover each calendar quarter and shall be filed
within thirty days thereafter.

Furnish reports to other agencies.

[1]

[2]

[3]

[4]

[5]

Report to the United States nuclear
regulatory commission all transfers of such
devices to persons for use under the United
States nuclear regulatory commission
general license in 10 CFR 31.5.

Report to the responsible state agency all
transfers of devices manufactured and
distributed pursuant to subdivision d for
use under a general 1license in that
state's regulations equivalent to
subdivision b of subsection 2 of section
33-10-03-04.

Such reports shall identify each general
licensee by name and address, an individual
by name or position who may constitute a
point of contact between the department and
the general licensee, the type and model of
the device transferred, and the quantity
and type of radioactive material contained
in the device. If one or more intermediate
persons will temporarily possess the device
at the intended place of use prior to its
possession by the user, the report shall
include identification of each intermediate
person by name, address, contact, and
relationship to the intended user. The
report shall be submitted within thirty
days after the end of each calendar quarter
in which such a device is transferred to
the generally licensed person.

If no transfers have been made to United
States nuclear regulatory commission
licensees during the reporting period, this
information shall be reported to the United
States nuclear regulatory commission.

If no transfers have been made to general
licensees within a particular state during
the reporting period, this information
shall be reported to the responsible state
agency upon request of the agency.

Keep records showing the name, address, and the
point of contact for each general licensee to
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whom the licensee directly or through an
intermediate person transfers radioactive
material in devices for wuse pursuant to the
general license provided in subdivision b of
subsection 2 of section 33-10-03-04, or
equivalent regulations of the United States
nuclear regulatory commission or an agreement
state or a licensing state. The records should
show the date of each transfer, the radionuclide
and the quantity of radioactivity in each device
transferred, the identity of any intermediate
person, and compliance with the report
requirements of this paragraph.

Special requirements for the manufacture, assembly, or
repair of luminous safety devices for use in aircraft. An
application for a specific license to manufacture,
assemble, or repair luminous safety devices containing
tritium or promethium-147 for use in aircraft, for
distribution to persons generally Tlicensed under
subdivision ¢ of subsection 2 of section 33-10-03-04 will
be approved if:

(1) The applicant satisfies the general requirements
specified in subsection 2 of this section.

(2) The applicant satisfies the requirements of 10 CFR
32.53, 32.54, 32.55, 32.56, and 32.101 or their
equivalent.

Special requirements for license to manufacture
calibration sources containing americium-241, plutonium,
or radium-226 for distribution to persons generally
licensed under subdivision e of subsection 2 of section
33-10-03-04. An application for a specific license to
manufacture calibration and reference sources containing
americium-241, plutonium, or radium-226 to persons
generally licensed under subdivision e of subsection 2 of
section 33-10-03-04 will be approved if:

(1) The applicant satisfies the general requirement of
subsection 2 of this section. '

(2) The applicant satisfies the requirements of 10 CFR
32.57, 32.58, 32.59, and 32.102 and 10 CFR 70.39 or
their equivalent.

Manufacture and distribution of radioactive material for
certain in vitro clinical or laboratory testing under
general license. An application for a specific license to
manufacture or distribute radioactive material for use
under the general license of subdivision f of subsection 2
of section 33-10-03-04 will be approved if:
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(1)

(2)

(3)

The applicant satisfies the general requirements
specified in subsection 2 of this section.

The radioactive material is to be prepared for
distribution in prepackaged units of:

(a) Carbon-14 in units not exceeding temr-miereeuries
f370--kilebeeguerels} three hundred seventy
kilobecquerels [10 microcuries] each.

(b) Cobalt-57 in units not exceeding ten-mierecuries
{376--kilebeequerels} three hundred seventy
kilobecquerels [10 microcuries] each.

(c) Hydrogen-3 (tritium) din units not exceeding
fifty-mieroeuries-{1-85-megabeequerels} one and
eighty-five hundredths megabecquerels

50 microcuries] each.

(d) Iodine-125 in units not exceeding ten
miereeuries-{370-kilobeequerels} three hundred
seventy kilobecquerels [10 microcuries| each.

(e) Mock iodine-125 in units not exceeding
five-hundredths-miereeurie-{1:85-kilebeequerels}
one and eighty-five hundredths kilobecquerels

0.5 microcurie of iodine-129 and

five-thousandths---miereeurie--{185--beequerels}

one and eighty-five hundredths kilobecquerels

0.5 microcurie] of americium-241 each.

(f) Iodine-131 in units not exceeding tem
miereeuries-{376-kilebeeqguerels} three hundred
seventy kilobecquerels [10 microcuries| each.

(g) Iron-59 in  units not exceeding twenty
miereedries-{740-kilobeequerels} seven hundred
forty kilobecquerels [20 microcuries] each.

(h) Selenium-75 in units not exceeding ten
miereeuries-{376-kilebecquerets} three hundred
seventy kilobecquerels [10 microcuries] each.

Each prepackaged unit bears a durable, clearly
visible label:

(a) Identifying the radioactive contents as to
chemical form and radionuclide, and indicating
that the amount of radioactivity does not exceed
ten--miereeuries--{370---kilobeequerels} three
hundred seventy kilobecquerels [10 microcuriesl
of iodine-125, iodine-131, carbon-14, cobalt-57,
or selenium-75; fifty---mieroeuries---{1:88
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(4)

(b)

megabeeguerets} one and eighty-five hundredths
megabecquerels [50 microcuries] of hydrogen-3
(tritium); twenty------ mi€POEHPILS----~~ {740
kilobeequerels} seven hundred forty
kilobecquerels [20 microcuries] of iron-59; or
mock iodine-125 in units not exceeding
five-hurdredths-mieroeurie-{1:85-kilebeecquerels}
one and eighty-five hundredths kilobecquerels
0.05 microcurie] of iodine-129 and
five-theusandths-mieroeurie-{185-becquerets} one
hundred eighty-five hundredths becquerels
[0.005 microcurie] of americium-241 each.

Displaying the radiation caution symbol
described in subdivision a of subsection 1 of
section 33-10-04.1-13 and the words, "CAUTION,
RADIOACTIVE MATERIAL", and "Not for Internal or
External Use in Humans or Animals".

One of the following statements, as appropriate, or a
substantially similar statement which contains the
information called for in the following statements,
appears on a label affixed to each prepackaged unit
or appears in a leaflet or brochure which accompanies
the package:

(a)

(b)

This radioactive material may be received,
acquired, possessed, and used only by
physicians, veterinarians, clinical
laboratories, or hospitals and only for in vitro
clinical or laboratory tests not involving
internal or external administration of the
material, or the radiation therefrom, to human
beings or animals. Its receipt, acquisition,
possession, use, and transfer are subject to
this article and a general license of the United
States nuclear regulatory commission or of a
state with which the commission has entered into
an agreement for the exercise of regulatory
authority.

Name of manufacturer

This radioactive material may be received,
acquired, possessed, and used only by
physicians, veterinarians, clinical
laboratories, or hospitals and only for in vitro
clinical or laboratory tests not involving
internal or external administration of the
material, or the radiation therefrom, to human
beings or animals. Its receipt, acquisition,
possession, use, and transfer are subject to
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this article and a general license of a
licensing state.

Name of manufacturer

(5) The 1label affixed to the unit, or the leaflet or
brochure which accompanies the package, contains
adequate information as to the precautions to be
observed in handling and storing such radioactive
material. In the case of the mock iodine-125
reference or calibration source, the information
accompanying the source must also contain directions
to the 1licensee regarding the waste disposal
requirements set out 1in subsection 1 of section
33-10-04.1-14.

Licensing the manufacture and distribution of ice
detection devices. An application for a specific license
to manufacture and distribute ice detection devices to
persons generally licensed wunder subdivision g of
subsection 2 of section 33-10-03-04 will be approved if:
(1) the applicant satisfies the general requirements of
subsection 2 of this section and, (2) the criteria of 10
CFR 32.61, 32.62, and 32.103 are met.

Manufacture anrd--distributien--ef--radiepharmaceutieals,
preparation, or transfer for commercial distribution of
radioactive drugs containing radioactive material for
medical use under greup-iieenses chapter 33-10-07.

(1) An application for a specific license to manufacture
and--distribute--radiopharmaceutieats, prepare, or
transfer for commercial distribution of radioactive
drugs containing radioactive material for use by
persons licensed pursuant to this chapter for the
uses listed in subsection 1 of section 33-10-07-06,
subsection 1 of section 33-10-07-07, or subsection 1
of section 33-10-07-08 will be approved if:

(a) The applicant satisfies the general requirements
specified in subsection 2.

(b) The applicant submits evidence that the
application is at least one of the following:

[1] Fhe------ radiepharmaceutieal----- eentaining
radieactive-material-will-be--manufactured;
labeled;--and-packed-in-aceordance-with-the
Federal-Feed;-Driugs;-and-cosmetie-Aet-or-the
Publie--Health--Serviee--Aet;-sueh-as-a-nrew
drug-application--appreved--by--the--United
States--feed--and--drug-administration-er-a
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(c)

(d)

!Netice----pf----Claimed----Investigational
Exemption--for--a--New--Drugi-that-has-been
aceepted-by-the-United-States-feed-and-drug
administrations--er Registered or licensed
with the United States food and drug
administration as a drug manufacturer;

[2] The--manufaeture--and--distribution--ef-the
radiepharmaeeutical-eontaining--radioactive
matertal--is--not--subjeet--to--the-Federal
Feed;-Brug;-and-cesmetic-Act-and-the-Publie
Health-Serviee-Aet: Registered or licensed
with a state agency as a drug manufacturer;

[3] Licensed as a pharmacy by a state board of
pharmacy; or

[4] Operating as a nuclear pharmacy within a
federal medical institution.

The applicant submits information on the
radionuclides; chemical and physical form;
paekaging--#neluding; the maximum activity per
package vial, syringe, generator or other
container of the radioactive drug; and the
shielding provided by the packaging ef--the
radieactive---material---whieh to show it is
appropriate for the safe handling and storage of
radiepharmaceutieats radioactive drugs by greup
medical use licensees:; and

The applicant satisfied the following labeling
requirements:

[1] The--label--affixed--te-each-package-of-the
radiepharmaceutical-contains-infermatien-en
the--radionuelides--quantity;--and--date-of
assay--and--the--}abel--affixed---to---eaeh
package;--er--the-leaflet-or-brechure-which
aceempantes--each---packages---eontains---a
statement--that--the-radiopharmaceutiecal-is
lieensed-by-the-department-for-distributien
to---persens---}ieensed--pursuant--te--this
chapter-for-the-uses-}isted-in-subseetion-1
of--seetion--33-10-07-06;5--subseetion-1--of
seetien-33-10-07-07;--and--subseetion-1--of
seetion--33-10-07-08;--or--under-equivatent
}ieenses--of--the--United--States---nuetear
regulatery--commissien;-an-agreement-states;
er-a-}ieensing-state: A label is affixed
to each transport radiation shield whether
it is constructed of lead, glass, plastic,
or other material, of a radicactive drug to
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(2)

be transferred for commercial distribution.
The label must include the radiation symbol
and _the words  "CAUTION, RADIOACTIVE
MATERIAL" or "DANGER, RADIOACTIVE
MATERIAL"; the name of the radioactive drug
or its abbreviation; and the quantity of
radioactivity at a specified date and time.
For radioactive drugs with a half-Tife
greater than one hundred days, the time may
be omitted.

[2] 7The-labels;-leaflets;-er-breehures-required
by-th#s-subparagraph-are-in-additien-te-the
tabeling-required-by-the-United-States-feed
and-drug-administration--and--they--may--be
separate--frem-er;-with-the-appreval-ef-the
United-States-feed-and-drug-administratien;
may--be-combined-with-the-1abeling-reguired
by--the--United--States---feed---and---drug
administratienr A label is affixed to each
syringe, vial, or other container used to
hold a radioactive drug to be transferred
for commercial distribution. The label
must include the radiation symbol and the
words "CAUTION, RADIOACTIVE MATERIAL" or
"DANGER, RADIOACTIVE MATERIAL" and on an
identifier that ensures that the syringe,
vial, or other container can be correlated
with the information on the transport
radiation shield label.

A licensee who is licensed as a pharmacy by the state

board of pharmacy or operating as a nuclear pharmacy
within the federal medical institution:

(a) May prepare radioactive drugs for medical use,

as defined in section 33-10-07-01.1, provided
that the radioactive drug is prepared by either
an authorized nuclear pharmacist, as specified
in _paragraphs 2 and 3, or an individual under
the supervision of an authorized nuclear
pharmacist as specified in_subsection 5 of
section 33-10-07-04.

(b) May allow a pharmacist to work as an authorized
nuclear pharmacist if:

[1] This individual qualifies as an authorized
nuclear pharmacist as defined in section
33-10-07-01.1,

21 This individual meets the requirements
specified in subsection 13 of section
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(3)

33-10-07-12 and subdivision b of
subsection 15 of section 33-10-07-12 and
the licensee has received an approved
license amendment identifying this
individual as an authorized nuclear
pharmacist, or

[3] This individual is designated as an
authorized nuclear pharmacist in accordance
with subparagraph c.

(c) The actions authorized in subparagraphs a and b

are permitted in spite of more restrictive
language in license conditions.

(d) May designate a pharmacist, as defined in

section 33-10-07-01.1, as an authorized nuclear
pharmacist if the individual is identified as of
December 2, 1994, as an "authorized user" on a
nuclear pharmacy Jlicense 1issued by the United
States nuclear regulatory commission under
10 Code of Federal Regulations part 32.

(e) Shall provide to the department a copy of each

individual's certification by the board of
pharmaceutical specialties, the United States
nuclear regulatory commission or agreement state
license, or the permit issued by a licensee of
broad scope, and a copy of the state pharmacy
licensure or registration no later than thirty
days after the date that the Tlicensee allows:
pursuant to items 1 and 3 of subparagraph b, the
individual to work as an authorized nuclear

pharmacist.

A licensee shall possess and use instrumentation to

measure the radioactivity of radioactive drugs. The
licensee shall have procedures for use of the
instrumentation. The licensee shall measure, by
direct measurement or by combination of measurements
and calculations, the amount of radioactivity in
dosages of alpha-emitting, beta-emitting, or
photon-emitting radioactive drugs prior to transfer
for commercial distribution. In addition, the
licensee shall:

(a) Perform tests before initial use, periodically,
and following repair, on each instrument for
accuracy, linearity, and geometry dependents, as
appropriate for the use of the instrument; and
make adjustments when necessary; and
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(b) Check each instrument for constancy and proper
operation at the beginning of each day of use.

(4) Nothing in this subdivision relieves the licensee
from complying with applicable United States food and
drug administration, other federal, and state
requirements governing radioactive drugs.

Marufaeture-and-distribution-ef-generators-er-reagent-kits
for---preparation---ef---radiepharmacenticals---containing
radieactive--material----An--apptication--for--a--speeifie
}ieense--te--manufacture--and--distribute--genreraters---or
reagent---kits---eontaining---radioactive---material---for
preparation-ef-radiepharmaceutieals--by--persens--1icensed
pursHant---t6---this---ehapter--fer--the--uses--1isted--+n
subseetion-1-of-seetion-33-10-067-07-will-be-approved-if+

t1}--The--applicant--satisfies--the--general--reguirements
speeified-tn-subseetion-2=

¢2}--The-applicant-submits-evidenee-thats

{a}--The---generator---or---reagent---kit--is--to--be
manufactureds;---1abeled;---and----packaged----in
aeecordance--with--the--Federal--Feeds--brugs-and
Cosmetie-Aet-or-the-Public-Health--Serviee--Act;
sueh--as--a-rew-drug-application-approved-by-the
United-States-feed-and-drug-admintstrations-oer-a
INetiee-of-Claimed-Investigational-Exemption-for
a-New-Drug!-that-has-beern-aceepted-by-the-bnited
States-foeed-and-drug-administratien:-er

{b}--Fhe---manufaeture---and---distributien---of--the
generater-er-reagent-kit-are-pet-subject-te--the
Federat--Feeds;--brugs--and--Cesmetie-Aet-and-the
Publie-Health-Serviee-Aet:

{3}--The----applicant----submits----informatien---en---the
radionue}ide;-chemieat-and-physieal--form;--packaging
ineluding-maximum-activity-per-paekages;-and-shietding
previded-by-the-packaging-ef-the-radieactive-material
eentained-in-the-generator-er-reagent-kits

¢4}--The--label--affixed--to--the-generator-er-reagent-kit
eontains-infermation-en-the--radionuelide;--quantity;
and-date-ef-assays

¢53--The-1abel-affixed-to-the-generater-er-reagent-kits-or
the--leaflet--er--brechure--which---aceompanies---the
generatoer-er-reagent-kit;-eontainss

fa}--Adeguate--infermation;--frem--a-radiatien-safety
standpeint;-on-the-preocedures-to-be-followed-and
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| the--equipment--and--shielding--te--be--used--in
eluting-the-generater-er-precessing--radieactive
material-with-the-reagert-kit-

{b}--A--statement--that-this-generator-er-reagent-kit
tas-apprepriate}-is-appreved-for-use-by--persens
}ieensed---By---the---department---pursHant---to
subseetion-1-of--seetion--33-10-07-07--or--tnder
equivatent-lieenses-of-the-United-States-nuelear
regHiatory-commiSS+OR; -an-agreement-states;-or--a
}ieensing---states---The--1abels;--leafiets;--or
breehures-reguired-by-this--subdivisien--are--in
addition--te-the-labeling-required-by-the-tUnited
States-foed-and-drug-administration-and-they-may
be--separate--frem--or;-with-the-approeval-ef-the
United-States-feed-and-drug-administratiens--may
be--combined--with--the-tabe}ing-reguired-by-the
Urited-States-feed-and-drug-administrations

Nete:---A}theugh--the--department--dees--net--regulate-the
manufaeture-and-distribution-of-reagent-kits-that--do--net
eoRtain--radieactive-material;-it-dees-regulate-the-use-of
sueh----reagent----kits----for----the----preparatien----ef
radiopharmaceuticals--contatning--radieactive--materiat-as
part-ef-its-liecensing--and--regulation--of--the--users--of
radieactive--materiat----Any--manufacturer-of-reagent-kits
that-do-Ret-eontain-radieactive-materiat--who--desires--to
have--the--reagent-kits-appreved-by-the-department-fer-use
By-persens-}icensed-pursHant-to--subsection-1--of--seetien
33-10-07-07-may-submit-the-pertinent-information-specified
tr-this-subdivisiens

k- Manufacture and distribution of sources or devices
containing radioactive material for medical use. An
application for a specific license to manufacture and
distribute sources and devices containing radioactive
material to persons licensed pursuant to chapter 33-10-07
for use as a calibration or reference source or for the
uses listed 1in subsection 1 of section 33-10-07-09 and
subsection 1 of section 33-10-07-10 will be approved if:

(1) The applicant satisfies the general requirements in
subsection 2.

(2) The applicant submits sufficient information
regarding each type of source or device pertinent to
an evaluation of its radiation safety, including:

(a) The radioactive material contained, its chemical
and physical form, and amount.

(b) Details of design and construction of the source
or device.
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(3)

(4)

(c) Procedures for, and results of, prototype tests
to demonstrate that the source or device will
maintain 1its integrity under stresses likely to
be encountered in normal use and accidents.

(d) For devices containing radioactive material, the
radiation profile of a prototype device.

(e) Details of quality control procedures to assure
that production sources and devices meet the
standards of the design and prototype tests.

(f) Procedures and standards for calibrating sources
and devices.

(g) Legend and methods for 1labeling sources and
devices as to their radioactive content.

(h) Instructions for handling and storing the source
or device from the radiation safety standpoint;
these instructions are to be included on a
durable label attached to the source or device
or attached to a permanent storage container for
the source or device; provided, that
instructions which are too 1lengthy for such
label may be summarized on the label and printed
in detail on a brochure which is referenced on
the label.

The label affixed to the source or device, or to the
permanent storage container for the source or device,
contains information on the radionuclide, quantity,
and date of assay, and a statement that the source or
device is licensed by the department for distribution
to persons licensed pursuant to chapter 33-10-07,
subsection 1 of section 33-10-07-09, and subsection 1
of section 33-10-07-10, or under equivalent Tlicenses
of the United States nuclear regulatory commission,
an agreement state, or a licensing state; provided,
that such 1labeling for sources which do not require
long-term storage may be on a leaflet or brochure
which accompanies the source.

If the applicant desires that the source or device be
required to be tested for leakage of radioactive
material at intervals Tlonger than six months, the
applicant shall include in the application sufficient
information to demonstrate that such longer interval
is justified by performance characteristics of the
source or device or similar sources or devices and by
design features that have a significant bearing on
the probability or consequences of Tleakage of
radioactive material from the source.
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(5) In determining the acceptable interval for test of
1eak§ge of radioactive material, the department will
consider information that includes, but is not
limited to:

(a) Primary containment or source capsule.
(b) Protection of primary containment.

(c) Method of sealing containment.

(d) Containment construction materials.

(e) Form of contained radioactive material.

(f) Maximum temperature withstood during prototype
tests.

(g) Maximum pressure withstood during prototype
tests.

(h) Maximum quantity of contained radioactive
material.

(i) Radiotoxicity of contained radioactive material.

(j) Operating experience with identical sources or
devices or similarly designed and constructed
sources or devices.

- k. Requirements for license to manufacture and distribute
industrial products containing depleted wuranium for
mass-volume applications.

(1) An application for a specific license to manufacture
industrial products and devices containing depleted
uranium for use pursuant to subdivision e of
subsection 1 of section 33-10-03-04 or equivalent
regulations of the United States nuclear regulatory
commission or an agreement state will be approved if:

(a) The applicant satisfies the general requirements
specified in subsection 2 of this section.

(b) The applicant submits sufficient information
relating to the design, manufacture, prototype
testing, quality control procedures, labeling or
marking, proposed uses, and potential hazards of
the industrial product or device to provide
reasonable assurance that possession, use, or
transfer of the depleted uranium in the product
or device is not likely to cause any individual
to receive in any period of one calendar year a
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(2)

(4)

radiation dose in excess of ten percent of the
limits specified in subsection 1 of section
33-10-04.1-06.

(c) The applicant submits sufficient information
regarding the industrial product or device and
the presence of depleted wuranium for a
mass-volume application in the product or device
to provide reasonable assurance that unique
benefits will accrue to the public because of
the usefulness of the product or device.

In the case of an industrial product or device whose
unique benefits are questionable, the department will
approve an application for a specific license under
this subdivision only if the product or device is
found to combine a high degree of utility and Tow
probability of uncontrolled disposal and dispersal of
significant quantities of depleted uranium into the
environment.

The department may deny any application for a
specific license under this subdivision if the end
uses of the industrial product or device cannot be
reasonably foreseen.

Each person licensed pursuant to paragraph 1 shall:

(a) Maintain the Tlevel of quality control required
by the 1license in the manufacture of the
industrial product or device, and in the
installation of the depleted uranium into the
product or device.

(b) Label or mark each unit to:

[1] Identify the manufacturer of the product or
device and the number of the license under
which the product or device was
manufactured, the fact that the product or
device contains depleted uranium, and the
quantity of depleted uranium in each
product or device; and

[2] State that the receipt, possession, use,
and transfer of the product or device are
subject to a general Tlicense or the
equivalent and the regulations of the
United States nuclear regulatory commission
or of an agreement state.

(c) Assure that the depleted uranium before being
installed in each product or device has been
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(d)

(e)

impressed with the following 1legend clearly
legible through any plating or other covering:
"Depleted Uranium".

[1] Furnish a copy of the general Tlicense
contained in subdivision e of subsection 1
of section 33-10-03-04 and a copy of
Department Form SFN 16092 to each person to
whom the 1licensee transfers depleted
uranium in a product or device for use
pursuant to the general license contained
in subdivision e of subsection 1 of section
33-10-03-04; or

[2] Furnish a copy of the general Tlicense
contained in the United States nuclear
regulatory commission's or agreement
state's regulation equivalent to
subdivision e of subsection 1 of section
33-10-03-04 and a copy of the United States
nuclear regulatory commission's or
agreement state's certificate, or
alternatively, furnish a copy of the
general license contained in subdivision e
of subsection 1 of section 33-10-03-04 and
a copy of Department Form SFN 16092 to
each person to whom the licensee transfers
depleted uranium in a product or device for
use pursuant to the general license of the
United States nuclear regulatory commission
or an agreement state, with a note
explaining that use of the product or
device 1is regulated by the United States
nuclear regulatory commission or an
agreement state under requirements
substantially the same as those in
subdivision e of subsection 1 of section
33-10-03-04.

Report to the department all transfers of
industrial products or devices to persons for
use under the general licensee in subdivision e
of subsection 1 of section 33-10-03-84. Such
report must identify each general licensee by
name and address, an individual by name and
position who may constitute a point of contact
between the department and the general licensee,
the type and model number of device transferred,
and the quantity of depleted uranium contained
in the product or device. The report shall be
submitted within thirty days after the end of
each calendar quarter in which such a product or
device is transferred to the generally licensed
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(9)

person. If no transfers have been made to
persons generally licensed under subdivision e
of subsection 1 of section 33-10-03-04 during
the reporting period, the report shall so
indicate.

[1] Report to the United States nuclear
regulatory commission all transfers of
industrial products or devices to persons
for use under the United States nuclear
regulatory commission general license in 10
CFR 40.25.

[2] Report to the responsible state agency all
transfers of devices manufactured and
distributed pursuant to this subdivision
for use under a general 1license in that

state's regulations equivalent to
subdivision e of subsection 1 of section
33-10-03-04.

[3] Such report shall identify each general
licensee by name and address, an individual
by name and position who may constitute a
point of contact between the department and
the general Tlicensee, the type and model
number of the device transferred, and the
quantity of depleted uranium contained in
the product or device. The report shall be
submitted within thirty days after the end

- of each calendar quarter in which such
product or device is transferred to the
generally licensed person.

[4] If no transfers have been made to United
States nuclear regulatory commission
licensees during the reporting period, this
information shall be reported to the United
States nuclear regulatory commission.

[6] If no transfers have been made to general
licensees within a particular agreement
state during the reporting period, this
information shall be reported to the
responsible agreement state agency upon the
request of that agency.

Keep records showing the name, address, and
point of contact for each general licensee to
whom the licensee transfers depleted uranium in
industrial products or devices for use pursuant
to the general license provided in subdivision e
of subsection 1 of section 33-10-03-04 or
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equivalent regulations of the United States
nuclear regulatory commission or of an agreement
state. The records shall be maintained for a
period of two years and shall show the date of
each transfer, the quantity of depleted uranium
in each product or device transferred, and
compliance with the report requirements of this
subsection.

Special requirements for issuance of specific licenses for
source material milling. In addition to the requirements
set forth 1in subsection 2, a specific license for source
material milling will be issued if the applicant submits
to the department a satisfactory application as described
herein and meets the other conditions specified below:

(1) An application for a license to receive title to,
receive, possess, and use source material for milling
or byproduct material shall address the following:

(a) Description of the proposed project or action.

(b) Area/site characteristics including geoliogy,
topography, hydrology, and meteorology.

(c) Radiological and nonradiological impacts of the
proposed project or action, including waterway
and ground water impacts.

(d) Environmental effects of accidents.

(e) Long-term impacts including decommissioning,
decontamination, and reclamation.

(f) Site and project alternatives.

(Note: In this paragraph, "byproduct material" means
the tailings or waste produced by the extraction or
concentration of wuranium or thorium from any ore
processed primarily for its source material content.)

(2) Pursuant to subdivision f of subsection 2, the
applicant may not commence construction of the
project until the department has weighed the
environmental, economic, technical, and other
benefits against the environmental costs and has
concluded that the issuance of the license s
appropriate.

(3) At 1least one full year prior to any major site
construction, a preoperational monitoring program
shall be conducted to provide complete baseline data
on a milling site and its environs. Throughout the
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(4)

construction and operating phases of the mill, an
operational monitoring program shall be conducted to
measure or evaluate performance of control systems
and procedures; to evaluate environmental impacts of
operation; and to detect potential long-term effects.

Prior to issuance of the license, the mill operator
shall establish financial surety arrangements
consistent with the requirements of subdivision g of
subsection 2.

(a) The amount of funds to be ensured by financial
surety arrangements shall be based on
department-approved cost estimates in an
approved plan for decontamination and
decommissioning of mill buildings and the
milling site to 1levels which would allow
unrestricted use of these areas upon
decommissioning, and the reclamation of tailings
and/or waste disposal areas. The licensee shall
submit this plan in conjunction with an
environmental report that addresses the expected
environmental impacts of the milling operation,
decommissioning and tailings reclamation, and
that evaluates alternatives for mitigating these
impacts. In establishing specific surety
arrangements, the 1licensee's cost estimates
shall take into account total costs that would
be incurred if an independent contractor were
hired to perform the decommissioning and
reclamation work. In order to avoid unnecessary
duplication and expense, the department may
accept financial sureties that have been
consolidated with financial surety arrangements
established to meet requirements of other
federal or state agencies and/or local governing
bodies for such decommissioning,
decontamination, reclamation, and long-term site
surveillance, provided such arrangements are
considered adequate to satisfy these
requirements and that portion of the surety
which covers the decommissioning and reclamation
of the mill, mill tailings site and associated
areas, and the 1long-term funding charge are
clearly identified. The licensee's surety
mechanism will be reviewed annually by the
department to assure that sufficient funds will
be available for completion of the reclamation
plan if the work had to be performed by an
independent contractor. The amount of surety
liability should be adjusted to recognize any
increases or decreases resulting from inflation,
changes in engineering plans, activities
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(b)

performed, and any other conditions affecting
costs. Regardliess of whether reclamation is
phased through the 1ife of the operation or
takes place at the end of operations, an
appropriate portion of surety liability shall be
retained until final compliance with the
reclamation plan is determined. This will yield
a surety that is at least sufficient at all
times to cover the costs of decomnmissioning,
decontamination, and reclamation of the areas
that are expected to be disturbed before the
next license renewal. The term of the surety
mechanism must be open ended, unless it can be
demonstrated that another arrangement would
provide an equivalent level of assurance. This
assurance could be provided with a surety
instrument which is written for a specified
period of time, e.g., five years, which must be
automatically renewed unless the surety agent
notifies the beneficiary (the state regulatory
agency) and the principal (the licensee) some
reasonable time, e.g., ninety days, prior to the
renewal date of their intention not to renew.
In such a situation, the surety requirement
still exists and the licensee would be required
to submit an acceptable replacement surety
within a brief period of time to allow at least
sixty days for the regulatory agency to collect.

The total amount of funds for reclamation or
long-term surveillance and control shall be
transferred to the United States if title and
custody of such material and its disposal site
is transferred to the United States upon
termination of a license. Such funds include,
but are not 1limited to, sums collected for
long-term surveillance and control. Such funds
do not, however, include moneys held as surety
where no default has occurred, and the
reclamation or other bonded activity has been
performed.

(5) The applicant shall provide procedures describing the
means employed to meet the following requirements
during the operational phase of any project.

(a)

(b)

Milling operations shall be conducted so that
all effluent releases are reduced to as low as
is reasonably achievable below the limits of
chapter 33-10-04.1.

The mill operator shall conduct daily inspection
of any tailings or waste retention systems.
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(6)

(c)

Records of such inspections shall be maintained
for review by the department.

The mill operator shall immediately notify the
department of the following:

[1] Any failure in a tailings or waste
retention system which results in a release
of tajlings or waste into unrestricted
areas.

[2] Any unusual conditions (conditions not
contemplated in the design of the retention
system) which if not corrected could lead
to failure of the system and result in a
release of tailings or waste into
unrestricted areas.

Continued surveillance requirements for source
material mills having reclaimed residues.

(a)

(b)

The final disposition of tailings or wastes at
source material milling sites should be such
that the need for ongoing active maintenance is
not necessary to preserve isolation. As a
minimum, annual site inspections shall be
conducted by the government agency retaining
ultimate custody of the site where tailings or
wastes are stored to confirm the integrity of
the stabilized tailings or waste systems and to
determine the need, if any, for maintenance
and/or monitoring. Results of the inspection
shall be reported to the United States nuclear
regulatory commission within sixty days
following each inspection. The United States
nuclear regulatory commission may require more
frequent site inspections, if, on the basis of a
site-specific evaluation, such a need appears
necessary due to the features of a particular
tailings or waste disposal system.

A minimum charge of two hundred fifty thousand
dollars in 1978 dollars to cover the costs of
long-term surveillance shall be paid by each
mill operator to the department prior to the
termination of a wuranium or thorium mill
license. If site surveillance or control
requirements at a particular site are
determined, on the basis of a site-specific
evaluation, to be significantly greater than
those specified 1in subparagraph a, additional
funding requirements may be specified by the
department. The total charge to cover the costs
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6.

7.

of Tlong-term surveillance shall be such that,
with an assumed one percent annual real interest
rate, the collected funds will yield interest in
an amount sufficient to cover the annual costs
of site surveillance. The charge will be
reviewed annually to recognize or adjust for
inflation.

(7) An application for a 1license to own, receive,
possess, and use byproduct material as defined in
section 33-10-01-04 shall contain  proposed
specifications relating to the emissions control and
disposition of the byproduct material to achieve the
requirements and objectives set forth in the criteria
listed in Schedule D of chapter 33-10-03.

Issuance of specific licenses.

a'

Upon a determination that an application meets the
requirements of North Dakota Century Code chapter 23-20.1
and this article, the department will issue a specific
license authorizing the proposed activity in such form and
containing such conditions and Tlimitations as it deems
appropriate or necessary.

The department may incorporate in any license at the time
of issuance, or thereafter by appropriate rule or order,
such additional requirements and conditions with respect
to the licensee's receipt, possession, use, and transfer
of radioactive material subject to this chapter as it
deems appropriate or necessary in order to:

(1) Minimize danger to public health and safety or
property.

(2) Require such reports and the keeping of such records,
and to provide for such inspections of activities
under the license as may be appropriate or necessary.

(3) Prevent loss or theft of material subject to this
chapter.

Specific terms and conditions of licenses.

a.

Each license issued pursuant to this chapter shall be
subject to all the provisions of North Dakota Century Code
chapter 23-20.1, now or hereafter in effect, and to all
applicable rules and orders of the department.

No license issued or granted under this chapter and no
right to possess or utilize radioactive material granted
by any license issued pursuant to this chapter shall be
transferred, assigned, or in any manner disposed of,
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either voluntarily or involuntarily, directly or
indirectly, through transfer of control of any license to
any person unless the department shall, after securing
full information find that the transfer is in accordance
with the provisions of North Dakota Century Code chapter
23-20.1, now or hereafter in effect, and to all valid
rules and orders of the department, and shall give its
consent in writing.

Each person licensed by the department pursuant to this
chapter shall confine use and possession of the material
licensed to the locations and purposes authorized in the
license.

Licensees required to submit emergency plans under
subdivision b of subsection 3 shall follow the emergency
pian approved by the department. The licensee may change
the preved approved plan without department approval only
if the changes do not decrease the effectiveness of the
plan. The 1licensee shall furnish the change to the
department and to affected onsite response organizations
within six months after the change is made. Proposed
changes that decrease or potentially decrease the
effectiveness of the approved emergency plan may not be
implemented without prior application to and prior
approval by the department.

Each Ticensee shall notify the department in writing when
the 1licensee decides to permanently discontinue all
activities involving materials authorized under the
license.

Each Tlicensee shall notify the department, in writing,
immediately following the filing of a voluntary or
involuntary petition for bankruptcy under any chapter of
title 11 (bankruptcy) of the United States Code by or
against:

(1) The licensee;

(2) An entity (as that term is defined in 11 U.S.C.
101(14) [Pub. L. 95-598; 92 Stat. 2549]) controlling
the licensee or 1listing the license or licensee as
property of the estate; or

(3) An affiliate (as that term is defined in 11 U.S.C.
101(2) [Pub.L. 95-598; 92 Stat. 2549]) of the
licensee.

This notification must indicate the bankruptcy court in

which the petition for bankruptcy was filed and the date
of the filing of the petition.
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a.

8. Expiration and termination of licenses and decommissioning of
sites and separate buildings or outdoor areas.

Each specific license expires at the end of the day on the
expiration date stated in the license unless the licensee
has filed an application for renewal under subsection 9
not less than thirty days before the expiration date
stated in the existing license. If an application for
renewal has been filed at least thirty days prior to the
expiration date stated in the existing license, the
existing license shall not expire until final action is
taken on the renewal application by the department, or
shall expire at the end of the day on which the department
makes a final determination to deny the renewal
application or, if the determination states an expiration
date, the expiration date stated in the determination.

Each specific license revoked by the department expires at
the end of the day on the date of the department's final
determination to revoke the license, or on the expiration
date stated in the determination, or as otherwise provided
by department order.

Each specific 1license continues in effect, beyond the
expiration date if necessary, with respect to possession
of radioactive material until the department notifies the
licensee in writing that the license is terminated.
During this time, the licensee shall:

(1) Limit actions involving radioactive material to those
related to decommissioning; and

(2) Continue to control entry to restricted areas until
they are suitable for release in accordance with
requirements in article 33-10.

Within sixty days of the occurrence of any of the
following, consistent with the administrative directions
in section 33-10-01-13, each 1licensee shall provide
notification to the department in writing of such
occurrence, and either begin decommissioning its site, or
any separate building or outdoor area that contains
residual radioactivity so that the building or outdoor
area 1is suitable for release in accordance with
requirements in article 33-10, or submit within twelve
months of notification a decommissioning plan, if required
by paragraph 1 of subdivision f, and begin decommissioning
upon approval of that plan if:

(1) The 1license has expired pursuant to subdivision a or
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(2) The 1licensee has decided to permanently cease
principal activities, as defined in section
33-10-01-04, at the entire site or in any separate
building or outdoor area that contains residual
radioactivity such that the building or outdoor area
is unsuitable for release in -accordance with
requirements in article 33-10;

(3) No principal activities under the license have been
conducted for a period of twenty-four months; or

(4) No principal activities have been conducted for a
period of twenty-four months in any separate building
or outdoor area that contains residual radioactivity
such that the building or outdoor area is unsuitable
for release in accordance with requirements in
article 33-10.

Coincident with the notification required by
subdivision d, the licensee shall maintain in effect all
decommissioning financial assurances established by the
1icensee pursuant to subsection 14 in conjunction with a
license issuance or renewal or as required by this
subsection. The amount of the financial assurance must be
increased, or may be decreased, as appropriate, to cover
the detailed cost estimate for decommissioning established
pursuant to subparagraph e of paragraph 4 of
subdivision g.

(1) Any licensee who has not provided financial assurance
to cover the detailed cost estimate submitted with
the decommissioning plan shall do so.

(2) Following approval of the decommissioning plan, a
licensee may reduce the amount of the financial
assurance as decommissioning proceeds and
radiological contamination is reduced at the site
with the approval of the department.

The department may grant a request to extend the time

~ periods established in subdivision d if the department

determines that this relief is not detrimental to the
public health and safety and is otherwise in the public
interest. The request must be submitted no later than
thirty days before notification pursuant to subdivision d.
The schedule for decommissioning set forth in
subdivision d may not commence until the department has
made a determination on the request.

fzg. (1) A decommissioning plan must be submitted if required

by 1license condition or if the procedures and
activities necessary to carry out decommissioning of
the site or separate building or outdoor area have
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(3)

(4)

not been previously approved by the department and
these procedures could increase potential health and
safety impacts to workers or to the public, such as
in any of the following cases:

(a) Procedures would involve techniques not applied
routinely during cleanup or maintenance
operations;

(b) Workers would be entering areas not normally
occupied where surface contamination and
radiation levels are significantly higher than
routinely encountered during operation;

(c) Procedures could result in significantly greater
airborne concentrations of radioactive materials
than are present during operation; or

(d) Procedures could result in significantly greater
releases of radioactive material to the
environment than those associated with
operation.

~The department may approve an alternate schedule for

submittal of a decommissioning plan required pursuant
to subdivision d if the department determines that
the alternative schedule 1is necessary to the
effective conduct of decommissioning operations and
presents no undue risk from radiation to the public
health and safety and is otherwise in the public
interest.

Procedures such as those 1listed in paragraph 1 of
subdivision f g with potential health and safety
impacts may not be carried out prior to approval of
the decommissioning plan.

The proposed decommissioning plan for the site or
separate building or outdoor area must include:

(a) A description of the conditions of the site or
separate building or outdoor area sufficient to
evaluate the acceptability of the plan;

(b) A description of planned decommissioning
activities;

(¢) A description of methods used to ensure
protection of workers and the environment
against radiation hazards during
decommissioning;
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(d) A description of the planned final radiation
survey; and

(e) An updated detailed cost estimate with present
funds set aside for decommissioning, comparison
of that estimate with present funds set aside
for decommissioning, and a plan for assuring the
availability of adequate funds for completion of
decommissioning.

(f) For decommissioning plans calling for completion
of decommissioning later than twenty-four months
after plan approval, the plan must include a
justification for the delay based on the
criteria in subdivision h i.

(5) The proposed decommissioning plan will be approved by
the department if the information therein
demonstrates that the decommissioning will be
completed as soon as praetieable practical and that
the health and safety of workers and the public will
be adequately protected.

. (1) Except as provided in subdivision R i, licensees

shall complete decommissioning of the site or
separate building or outdoor area as soon as
praeticable practical but no later than twenty-four
months following the initiation of decommissioning.

(2) Except as provided in subdivision h i, when
decommissioning involves the entire site, the
licensee shall request license termination as soon as
practicable practical but no later than twenty-four
months following the initiation of decommissioning.

The department may approve a request for an alternative
schedule for completion of decommissioning of the site or
separate building or outdoor area, and license termination
if appropriate, if the department determines that the
alternative is warranted by consideration of the
following:

(1) Whether it 1is technically feasible to complete
decommissioning within the allotted twenty-four-month
period;

(2) Whether sufficient waste disposal capacity is
available to allow completion of decommissioning
within the allotted twenty-four-month period;

(3) Whether a significant volume reduction in wastes

requiring disposal will be achieved by allowing
short-1ived radionuclides to decay;
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(5)

s ,]_. As
(1)
(2)
i= ko

(1)
(2)

Whether a significant reduction in radiation exposure
to workers can be achieved by allowing short-lived
radionuclides to decay; and

Other site-specific factors which the department may
consider appropriate on a case-by-case basis, such as
the regulatory requirements of other government
agencies, lawsuits, ground water treatment
activities, moni tored natural ground water
restoration, actions that could result in more
environmental harm than deferred cleanup, and other
factors beyond the control of the licensee.

the final step in decommissioning, the licensee shall:

Certify the disposition of all licensed material,
including accumulated wastes, by submitting a
completed radiation control program form 1 or
equivalent information; and

Conduct a radiation survey of the premises where the
licensed activities were carried out and submit a
report of the results of this survey unless the
licensee demonstrates that the premises are suitable
for release in accordance with the criteria for
decommissioning in section 33-10-04.1-18 in some

other manner. The licensee shall, as appropriate:

(a) Report levels of gamma radiation in units of
millisieverts (millirem) per hour at one meter
from surfaces, and report levels of
radioactivity, including alpha and beta, in
units of megabecquerels (disintegrations per
minute or microcuries) per one hundred square
centimeters, removable and fixed, for surfaces,
megabecquerels (microcuries) per milliliter for
water, and becquerels (picocuries) per gram for
solids such as soils or concrete; and

(b) Specify the survey instruments used and certify
that each instrument is properly calibrated and
tested.

Specific licenses, including expired licenses, will be
terminated by written notice to the licensee when the
department determines that:

Radioactive material has been properly disposed;

Reasonable effort has been made to eliminate residual
radioactive contamination, if present; and
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10.

11.

12.

(3) (a) A radiation survey has been performed which
demonstrates that the premises are suitable for
release in accordance with reguirements--in
artiele-33-10 the criteria for decommissioning
in section 33-10-04.1-18;

(b) Other information submitted by the licensee is
sufficient to demonstrate that the premises are
suitable for release in accordance with
reqguirements-in-artiete-33-10 the criteria for
decommissioning in section 33-106-04.1-18.

(4) Records required by subsection 14 of section
33-10-03-05 and sections 33-10-04.1-14 and
33-10-04.1-15 have been received.

Renewal of 1licenses. Applications for renewal of specific
licenses shall be filed in accordance with subsection 1.

Amendment of 1licenses at request of licensee. Applications
for amendment of a license shall be filed in accordance with
subsection 1 and shall specify the respects in which the
licensee desires the license to be amended and the grounds for
such amendment.

Department action on applications to renew or amend. In
considering an application by a licensee to renew or amend the
license, the department will apply the criteria set forth in
subsection 2, 3, 4, 5, or 14, and chapters 33-10-05, 33-10-07,
or 33-10-12, as applicable.

Transfer of material.

a. No licensee shall transfer radioactive material except as
authorized pursuant to this subsection.

b. Except as otherwise provided in one's license and subject
to the provisions of subdivisions ¢ and d, any licensee
may transfer radioactive material:

- (1) To the department. (A licensee may transfer material
to the department only after receiving prior approval
from the department.)

(2) To the United States department of energy.

(3) To any person exempt from this article to the extent
permitted under such exemption.

(4) To any person authorized to receive such material
under terms of a general license or its equivalent,
or a specific license or equivalent licensing
document, issued by the department, the United States
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nuclear regulatory commission, any agreement state,
or any licensing state, or to any person otherwise
authorized to receive such material by the federal
government or any agency thereof, the department, an
agreement state, or a licensing state.

(5) As otherwise authorized by the department in writing.

Before transferring radioactive material to a specific
licensee of the department, the United States nuclear
regulatory commission, an agreement state, or a licensing
state, or to a general licensee who is required to
register with the department, the United States nuclear
regulatory commission, an agreement state, or a licensing
state prior to receipt of the radioactive material, the
licensee transferring the material shall verify that the
transferee's 1license authorizes the receipt of the type,
form, and quantity of radioactive material to be
transferred.

Any of the following methods for the verification required
by subdivision ¢ is acceptable:

(1) The transferor may possess and read, a current copy
of the transferee's specific license or registration
certificate.

(2) The transferor may possess a written certification by
the transferee that the transferee is authorized by
license or registration certificate to receive the
type, form, and quantity of radioactive material to
be transferred, specifying the Tlicense or
registration certificate number, issuing agency, and
expiration date.

(3) For emergency shipments, the transferor may accept
oral certification by the transferee that the
transferee is authorized by license or registration
certificate to receive the type, form, and quantity
of radioactive material to be transferred, specifying
the license or registration certificate number,
issuing agency, and expiration date; provided, that
the oral certification is confirmed, in writing,
within ten days.

(4) The transferor may obtain other information compiled
by a reporting service from official records of the
department, the United States nuclear regulatory
commission, an agreement state, or a licensing state
regarding the identity of licensees and the scope and
expiration dates of licenses and registration.
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13.

14.

(5) When none of the methods of verification described in
paragraphs 1 through 4 are readily available or when
a transferor desires to verify that information
received by one of such methods 1is correct or
up-to-date, the transferor may obtain and record
confirmation from the department, the United States
nuclear regulatory commission, an agreement state, or
a licensing state that the transferee is licensed to
receive the radioactive material.

e. Shipment and transport of radioactive material shall be in
accordance with the provisions of chapter 33-10-13.

Modification and revocation of licenses.

a. The terms and conditions of all licenses shall be subject
to amendment, revision, or modification or the license may
be suspended or revoked by reason of amendments to North
Dakota Century Code chapter 23-20.1, or by reason of this
article, and orders issued by the department.

b. Any license may be revoked, suspended, or modified, in
whole or in part, for any material false statement in the
application or any statement of fact required under
provisions of North Dakota Century Code chapter 23-20.1,
or because of conditions revealed by such application or
statement of fact or any report, record, or inspection or
other means which would warrant the department to refuse
to grant a license on an original application, or for
violation of, or failure to observe any of the terms and
conditions of North Dakota Century Code chapter 23-20.1,
or of the license, or of this article, or any order of the
department.

c. Except in cases of willfulness or those in which the
public health, interest or safety requires otherwise, no
license shall be modified, suspended, or revoked unless,
prior to the institution of proceedings therefor, facts or
conduct which may warrant such action shall have been
called to the attention of the licensee, in writing, and
the 1licensee shall have been accorded an opportunity to
demonstrate or achieve compliance with all lawful
requirements.

Financial assurance and recordkeeping for decommissioning.

a. Each applicant for a specific license authorizing the
possession and use of unsealed radioactive material of
half-1ife greater than one hundred twenty days and in
quantities exceeding one hundred thousand times the
applicable quantities set forth in Schedule F of this
chapter shall submit a decommissioning funding plan as
described in subdivision e. The decommissioning funding

104




plan must also be submitted when a combination of isotopes
is involved if R divided by one hundred thousand is
greater than one (unity rule), where R is defined here as
the sum of the ratios of the quantity of each isotope to
the applicable value in Schedule F of this chapter.

Each applicant for a specific license authorizing
possession and use of radioactive material of half-life
greater than one hundred twenty days and in quantities
specified in subdivision d shall either:

(1) Submit a decommissioning funding plan as described in
subdivision e; or

(2) Submit a certification that financial assurance for
decommissioning has been provided in the amount
prescribed by subdivision d using one of the methods
described in subdivision f. For an applicant, this
certification may state that the appropriate
assurance will be obtained after the application has
been approved and the 1license issued but prier-te
before the receipt of licensed material. As-part--eof
the-certificationy-a-ecopy-of-the-finanetat-tnstrument
oebtained-te-satisfy-the-requirements-of-subdivision-f
is--te--be--submitted--te--the--department: If the
applicant defers execution of the financial
instrument until after the license has been issued, a
signed original of the financial instrument obtained
to satisfy the requirements of subdivision f must be
submitted to the department before receipt of
licensed material. If the applicant does not defer
execution of the financial instrument, the applicant
shall supply to the department, as part of the
certification, a signed original of the financial
instrument obtained to satisfy the requirements of
subdivision f.

(1) Each holder of a specific license issued-on-er-after
danuary-1;-1994; which is of a type described in
subdivision a or b, shall provide financial assurance
for decommissioning in accordance with the criteria
set forth in this subsection.

(2) Each holder of a specific license #ssued-befere
danruary-1;--1994;--and of a type described in
subdivision a shall submit;-en-er-befere-danruary-i;
1994; a decoomissioning funding plan as described in
subdivision e  or a certification of financial
assurance for decommissioning in an amount at least
equal to seven hundred fifty thousand dollars in
accordance with the criteria set forth in this
subsection. If the licensee submits the
certification of financial assurance rather than a
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decommissioning funding plan at--this--time, the
licensee shall include a decommissioning funding plan
in any application for license renewal.

(3) Each holder of a specific license #ssued-befere
dandary-1;--1994;--ard of a type described in
subdivision b shall submit;-er-er-befere-daruary-i;
19945 a decommissioning funding plan as described in
subdivision e or a certification of financial
assurance for decommissioning er--a--decemmissioRing
funding--plan in accordance with the criteria set
forth in this subsection.

Table of required amounts of financial assurance for
decommissioning by quantity of material.

Greater than ten thousand but less

than or equal to one hundred

thousand times the applicable

quantities of Schedule F in

unsealed form. (For a combination

of isotopes, if R, as defined in

subdivision a, divided by ten

thousand is greater than one but R

divided by one hundred thousand is

less than or equal to one) $750,000

Greater than one thousand but less

than or equal to ten thousand times

the applicable quantities of

Schedule .F in unsealed form. (For

a combination of isotopes, if R, as

defined in subdivision a, divided

by one thousand is greater than one

but R divided by ten thousand is

less than or equal to one) ‘ $1506,000

Greater than ten billion times the

applicable quantities of Schedule F

in sealed sources or plated foils.

(For a combination of isotopes, if

R, as defined in subdivision a,

divided by ten billion is greater

than one) $75,000

Each decommissioning funding plan must contain a cost
estimate for decommissioning and a description of the
method of assuring funds for decommissioning from
subdivision f, including means of adjusting cost estimates
and associated funding levels periodically over the life
of the facility. The decommissioning funding plan must
also contain a certification by the licensee that
financial assurance for decommissioning has been provided
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in the amount of the cost estimate for decommissioning and

a signed original of the financial instrument obtained to

satisfy the requirements of subdivision f.

Financial assurance for decommissioning must be provided
by one or more of the following methods:

(1)

(2)

Prepayment. Prepayment is the deposit prior to the
start of operation into an account segregated from
licensee assets and outside the licensee's
administrative control of cash or liquid assets such
that the amount of funds would be sufficient to pay
decommissioning costs. Prepayment may be in the form
of a trust, escrow account, government fund,
certificate of deposit, or deposit of government
securities.

A surety method, insurance, or other guarantee
method. These methods guarantee that decommissioning
costs will be paid. A surety method may be in the
form of a surety bond, letter of credit, or line of
credit. A parent company guarantee of funds for
decommissioning costs based on a financial test may
be used if the guarantee and test are as contained in
Schedule G. A parent company guarantee may not be
used in combination with other financial methods to
satisfy the requirements of this subsection. A
guarantee of funds by the applicant or licensee for
decommissioning costs based on a financial test may
be used if the guarantee and test are as contained in
schedule H. A guarantee by the applicant or licensee
may not be used in combination with any other
financial methods to satisfy the requirements of this
subsection or in any situation where the applicant or
licensee has a parent company holding majority
control of the voting stock of the company. Any
surety method or insurance used to provide financial
assurance for decommissioning must contain the
following conditions:

(a) The surety method or insurance must be
open-ended or, if written for a specified term,
such as five years, must be renewed
automatically unless ninety days or more prior
to the renewal date, the issuer notifies the
department, the beneficiary, and the licensee of
its intention not to renew. The surety method
or insurance must also provide that the full
face amount be paid to the beneficiary
automatically prior to the expiration without
proof of forfeiture if the licensee fails to
provide a replacement acceptable to the
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department within thirty days after receipt of
notification of cancellation.

(b) The surety method or insurance must be payable
to a trust established for decommissioning
costs. The trustee and trust must be acceptable
to the department. An acceptable trustee
includes an appropriate state or federal
government agency or an entity which has the
authority to act as a trustee and whose trust
operations are regulated and examined by a
federal or state agency.

(c) The surety method or insurance must remain in
effect until the department has terminated the
license.

(3) An external sinking fund in which deposits are made
at least annually, coupled with a surety method or
insurance, the value of which may decrease by the
amount being accumulated in the sinking fund. An
external sinking fund is a fund established and
maintained by setting aside funds periodically in an
account segregated from licensee assets and outside
the licensee's administrative control in which the
total amount of funds would be sufficient to pay
decommissioning costs at the time termination of
operation is expected. An external sinking fund may
be in the form of a trust, escrow account, government
fund, <certificate of deposit, or deposit of
government securities. The surety or insurance
provisions must be as stated in paragraph 2 of
subdivision f.

(4) In the case of state or local government licensees, a
statement of intent containing a cost estimate for
decommissioning or an amount based on the table in
subdivision d, and indicating that funds for
decommissioning will be obtained when necessary.

(5) When a governmental agency is assuming custody and
ownership of a site, an arrangement that is deemed
acceptable by such governmental agency.

Each person licensed shall keep records of information
important to the safe-and-effeetive decommissioning of the
a facility in an identified location until the }ieemrse-is
terminated--by--the--department site is released for
unrestricted use. Before licensed activities are
transferred or assigned in accordance with subdivision b
of subsection 7 of section 33-10-03-05, licensees shall
transfer all records described in this subdivision to the
new licensee. In this case, the new licensee shall
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maintain these records until the license is terminated.

If records eof--relevant--infermatiern important to the
decommissioning of a facility are kept for other purposes,

reference to these records and their locations may be

used.

Information the department considers important to

decommissioning consists of:

(1)

(2)

(3)

Records of spills or other unusual occurrences
involving the spread of contamination in and around
the facility, equipment, or site. These records may
be limited to instances when contamination remains
after any cleanup procedures or when there is
reasonable likelihood that contaminants may have
spread to inaccessible areas as in the case of
possible seepage into porous materials such as
concrete. These records must include any known
information on identification of involved nuclides,
quantities, forms, and concentrations.

As-built drawings and modifications of structures and
equipment in restricted areas where radioactive
materials are used or stored, and of locations of
possible inaccessible contamination such as buried
pipes which may be subject to contamination. If
required drawings are referenced, each relevant
document need not be indexed individually. If
drawings are not available, the 1licensee shall
substitute appropriate records of available
information concerning these areas and locations.

Except for areas containing only sealed sources
(provided the sources have not leaked or no
contamination remains after any leak) or radioactive
materials having only half-lives of 1less than
sixty-five days, a 1list contained in a single
document and updated every two years, of the
following:

(a) A1l areas designated and formerly designated as
restricted areas as defined in section
33-10-01-04;

(b) A1l areas outside of restricted areas that
require documentation under paragraph 1 of
subdivision g;

(c) A1l areas outside of restricted areas where
current and previous wastes have been buried as
documented under subsection 9 of section
33-10-04.1-15; and

(d) A1l areas outside of restricted areas which
contain material such that, if the license
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expired, the 1licensee would be required to
either decontaminate the area to unRrestrieted
release----leveils meet the criteria for
decommissioning in section 33-10-04.1-18 or
apply for approval for disposal under
subsection 2 of section 33-16-04.1-14.

(4) Records of the cost estimate performed for the
decommissioning funding plan or of the amount
certified for decommissioning, and records of the
funding method used for assuring funds if either a
funding plan or certification is used.

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992;
March 1, 1994; July 1, 1995; May 1, 1998.

General Authority: NDCC 23-20.1-04, 23-20.1-04.1, 23-20.1-04.2,
23-20.1-04.5

Law Implemented: NDCC 23-20.1-03, 23-20.1-04, 23-20.1-04.1,
23-20.1-04.2, 23-20.1-04.5

33-10-03-66. Reciprocal recognition of licenses.

1. Licenses of byproduct, source, and special nuclear material in
quantities not sufficient to form a critical mass.

a. Subject to this article, any person who holds a specific
license from the United States nuclear regulatory
commission or an agreement state, and issued by the agency
having jurisdiction where the licensee maintains an office
for directing the licensed activity and at which radiation
safety records are normally maintained, is hereby granted
a general license to conduct the activities authorized in
such licensing document within this state except in_areas
of exclusive federal Jjurisdiction for a period not in
excess of one hundred eighty days in any calendar year
provided that:

(1) The 1licensing document does not limit the activity
authorized by such document to specified
installations or locations.

(2) The out-of-state licensee notifies the department, in
writing, at least three days prior to engaging in
such activity. Such notification shall indicate the
location, period, and type of proposed possession and
use within the state, and shall be accompanied by a
copy of the pertinent licensing document and a copy
of the 1licensee's operating and procedures manual.
If, for a specific case, the three-day period would
impose an undue hardship on the out-of-state
licensee, the licensee may, upon application to the
department, obtain permission to proceed sooner. The
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department may waive the requirement for filing
additional written notifications during the remainder
of the calendar year following the receipt of the
initial notification from a person engaging in
activities under the general license provided in this
subsection.

(3) The out-of-state licensee complies with this article
and with all the terms and conditions of the
licensing document, except any such terms and
conditions which may be inconsistent with this
article.

(4) The out-of-state licensee supplies such other
information as the department may request.

(5) The out-of-state licensee shall not transfer or
dispose of radioactive material possessed or used
under the general 1license provided in this
subdivision except by transfer to a person:

(a) Specifically 1licensed by the department or the
United States nuclear regulatory commission to
receive such material; or

(b) Exempt from the requirements for a license for
such material under subdivision a of subsection
2 of section 33-10-03-02.

(6) The out-of-state 1licensee shall submit an annual
reciprocity fee, as prescribed in chapter 33-10-11,
at the time of written notification.

Notwithstanding the provisions of subdivision a, any
person who holds a specific license issued by the United
States nuclear regulatory commission or an agreement state
authorizing the holder to manufacture, transfer, install,
or service a device described in paragraph 1 of
subdivision b of subsection 2 of section 33-10-03-04
within areas subject to the jurisdiction of the licensing
body is hereby granted a general 1license to install,
transfer, demonstrate, or service such a device in this
state except in areas of federal jurisdiction provided
that:

(1) The person shall file a report with the department
within thirty days after the end of each calendar
quarter 1in which any device is transferred to or
installed in this state. Each report shall identify
each general 1licensee to whom the device is
transferred by name and address, the type of device
transferred, and the quantity and type of radioactive
material contained in the device.
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2.

(2) The device has been manufactured, labeled, installed,
and serviced in accordance with applicable provisions
of the specific license issued to the person by the
United States nuclear regulatory commission or an
agreement state.

(3) The person shall ensure that any labels required to
be affixed to the device under rules of the authority
which licensed manufacture of the device bear a
statement that "Removal of this label is prohibited".

(4) The holder of the specific license shall furnish to
each general licensee to whom the holder transfers
such device or on whose premises the holder installs
such device a copy of the general license contained
in subdivision b of subsection 2 of section
33-10-03-04.

(5) The out-of-state licensee shall submit an annual
reciprocity fee, as prescribed in chapter 33-10-11,
at the time of written notification.

The department may withdraw, limit, or qualify its
acceptance of any specific license or equivalent licensing
document issued by the United States nuclear regulatory
commission or an agreement state, or of any product
distributed pursuant to such licensing document, upon
determining that such action 1is necessary in order to
prevent undue hazard to public health and safety or
property.

Licenses of naturally occurring and accelerator-produced
radioactive material.

a.

Subject to this article, any person who holds a specific
license from a licensing state, and issued by the
department having Jjurisdiction where the licensee
maintains an office for directing the licensed activity
and at which radiation safety records are normally
maintained, is hereby granted a general license to conduct
the activities authorized in such 1licensing document
within this state for a period not in excess of one
hundred eighty days in any calendar year provided that all
of the following requirements are met:

(1) The 1licensing document does not Timit the activity
authorized by such document to specified
installations or locations.

(2) The out-of-state licensee notifies the department, in
writing, at least three days prior to engaging in
such activity. Such notification must indicate the
location, period, and type of proposed possession and
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use within the state, and must be accompanied by a
copy of the pertinent licensing document and a copy
of the Tlicensee's operating and procedures manual.
If, for a specific case, the three-day period would
impose an undue hardship on the out-of-state
licensee, the licensee may, upon application to the
department, obtain permission to proceed sooner. The
department may waive the requirement for filing
additional written notifications during the remainder
of the calendar year following the receipt of the
initial notification from a person engaging in
activities under the general 1license provided in
subdivision a.

(3) The out-of-state licensee complies with this article
and with all the terms and conditions of the
licensing document, except any such terms and
conditions which may be inconsistent with this
article.

(4) The out-of-state licensee supplies such other
information as the department may request.

(5) The out-of-state licensee may not transfer or dispose
of radioactive material possessed or used under the
general license provided in subdivision a except by
transfer to a person:

(a) Specifically 1licensed by the department or by
another licensing state to receive such
material; or

(b) Exempt from the requirements for a license for
such material under subsection 2 of section
33-10-03-02.

(6) The out-of-state licensee shall submit an annual
reciprocity fee, as described in chapter 33-10-11, at
the time of written notification.

Notwithstanding the provisions of subdivision a, any
person who holds a specific license issued by a licensing
state authorizing the holder to manufacture, transfer,
install, or service a device described in paragraph 1 of
subdivision b of subsection 2 of section 33-10-03-04
within areas subject to the jurisdiction of the licensing
body is hereby granted a general Tlicense to install,
transfer, demonstrate, or service such a device in this
state provided that:

(1) Such person shall file a report with the department

within thirty days after the end of each calendar
quarter in which any device 1is transferred to or
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installed in this state. Each such report must
identify each general licensee to whom such device is
transferred by name and address, the type of device
transferred, and the quantity and type of radioactive
material contained in the device;

(2) The device has been manufactured, labeled, installed,
and serviced in accordance with applicable provisions
of the specific license issued to such person by a
licensing state;

(3) Such person shall assure that any labels required to
be affixed to the device under rules of the authority
which licensed manufacture of the device bear a
statement that "Removal of this label is prohibited";

(4) The holder of the specific license shall furnish to
each general licensee to whom the holder transfers
such device or on whose premises the holder installs
such device a copy of the general Tlicense contained
in  subdivision b of subsection 2 of section
33-10-03-04 or in equivalent regulations of another
licensing state having Jjurisdiction over the
manufacture and distribution of the device; and

(5) The out-of-state licensee shall submit an annual
reciprocity fee, as prescribed in chapter 33-10-11,
at the time of written notification.

c. The department may withdraw, 1limit, or qualify its
acceptance of any specific license or equivalent licensing
document issued by a licensing state, or any product
distributed pursuant to such Tlicensing document, upon
determining that such action 1is necessary in order to
prevent undue hazard to public health and safety or
property.

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992;
May 1, 1998.

General Authority: NDCC 23-20.1-04, 23-20.1-04.5

Law Implemented: NDCC 23-20.1-03, 23-20.1-04, 23-20.1-04.5
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SCHEDULE D
CRITERIA RELATED TO THE DISPOSITION OF
URANIUM MILL TAILINGS OR WASTES

INTRODUCTION - As required by subdivision m of subsection 5 of
section 33-10-03-05, each applicant for a license to possess and use
source material in conjunction with uranium or thorium milling, or
byproduct material at sites formerly associated with such milling,
is required to include in a license application proposed
specifications relating to milling operations and the disposition of
tailings or waste resulting from such milling activities. This
schedule establishes technical, financial, ownership, and long-term
site surveillance criteria relating to the siting, operation,
decontamination, decommissioning, and reclamation of mills and
tailings or waste systems and sites at which such mills and systems
are located. As used in this schedule the term "as low as is
reasonably achievable" has the same meaning as in subsection 2 of
section 33-10-04.1-05.

In many cases, flexibility is provided in the criteria to allow
achieving an optimum tailings disposal program on a site specific

basis. However, in such cases the objectives, technical
alternatives, and concerns which must be taken into account in
developing a tailings program are identified. Applications for

licenses must clearly demonstrate how the criteria have been
addressed.

The specifications shall be developed considering the expected full
capacity of tailings or waste systems and the lifetime of mill
operations. Where later expansions of systems or operations may be
likely (for example, where large quantities of ore now marginally
uneconomical may be stockpiled), the amenability of the disposal
system to accommodate increased capacities without degradation in
long-term stability and other performance factors shall be
evaluated.

Detailed programs meeting the technical and financial criteria in
this schedule including appropriate supporting data, analyses, and
alternatives, shall be developed by existing vuranium milling
licensees and filed, in connection with license renewal applications
or within nine months from the effective date of this schedule
whichever occurs first.

CRITERION 1 - In selecting among alternative tailings disposal sites
or judging the adequacy of existing tailings sites, the following
site features, which will determine the extent to which a program
meets the broad objective of isolating the tailings and associated
contaminants from man and the environment during operations and for
thousands of years thereafter without ongoing active maintenance,
shall be considered:
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remoteness from populated areas;

hydrologic and other natural conditions as they
contribute to continued immobilization and isolation of
contaminants from useable groundwater sources; and

potential of minimizing erosion, disturbance, and
dispersion by natural forces over the long-term.

The site selection process shall be an optimization to the maximum
extent reasonably achievable in terms of these features.

In the selection of disposal sites, primary emphasis shall be given
to isolation of tailings or wastes, a matter having long-term
impacts, as opposed to consideration only of short-term convenience
or benefits, such as minimization of transportation or land
acquisition costs. While isolation of tailings will be a function
of both site characteristics and engineering design, overriding
consideration shall be given to siting features given the long-term
nature of the tailings hazards.

Tailings shall be disposed of in a manner such that no active
maintenance is required to preserve the condition of the site.

CRITERION 2 - To avoid proliferation of small waste disposal sites,
byproduct material from insite extraction operations, such as
residues from solution evaporation or contaminated control
processes, and wastes from small remote aboveground extraction
operations shall preferably be disposed of at existing large mill
tailings disposal sites; unless, considering the nature of the
wastes, such as their volume and specific activity and the costs and
environmental impacts of transporting the wastes to a large disposal
site, such offsite disposal is demonstrated to be +mpractica®
impractical or the advantages of onsite burial clearly outweigh the
benefits of reducing the perpetual surveillance obligations.

CRITERION 3 - The '"prime option" for disposal of tailings 1is
placement below grade, either in mines or specially excavated pits
(that is, when the need for any specially constructed retention
structure is eliminated). The evaluation of alternative sites and
disposal methods performed by mill operators in support of their
proposed tailings disposal program (provided in applicants'
environmental reports) shall reflect serious consideration of this
disposal mode. In some instances, below-grade disposal may not be
the most environmentally sound approach, such as might be the case
if a high quality groundwater formation is relatively close to the
surface or not very well isolated by overlying soils and rock.
Also, geologic topographic conditions might make full, below-grade
burial 4impracticablte impractical; for example, bedrock may be
sufficiently near the surface that blasting would be required to
excavate a disposal pit at excessive cost, and more suitable
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alternate sites are not available. Where full below-grade burial is
not practicablte practical, the size of retention structures, and
size and steepness of slopes of associated exposed embankments,
shall be minimized by excavation to the maximum extent reasonably
achievable or appropriate given the geologic and hydrogeologic
conditions at a site. In these cases, it must be demonstrated that
an above-grade disposal program will provide reasonably equivalent
isolation of the tailings from natural erosional forces.

CRITERION 4 - The following site and design criteria shall be
adhered to whether tailings or wastes are disposed of above or below
grade:

(a) Upstream rainfall catchment areas must be minimized to
decrease erosion potential and the size of the maximum
possible flood which could erode or wash out sections of
the tailings disposal area.

(b) Topographic features shall provide good wind protection.

(c) Embankment and cover slopes shall be relatively flat
after final stabilization to minimize erosion potential
and to provide conservative factors of safety assuring
long-term stability. The broad objective should be to
contour final slopes to grades which are as close as
possible to those which would be provided if tailings
were disposed of below grade; this could, for example,
lead to slopes of about ten horizontal to one vertical
{(l0h:1v) or less steep. In general, slopes should not be
steeper than about 5h:lv. Where steeper slopes are
proposed, reasons why a slope less steep than 5h:1v would
be <impracticable impractical should be provided, and
compensating factors and conditions which make such
slopes acceptable should be identified.

(d) A full self-sustaining vegetative cover shall be
established or rock cover employed to reduce wind and
water erosion to negligible levels.

Where a full vegetative cover is not likely to be self-
sustaining due to climatic conditions, such as in semi-
arid and arid regions, rock cover shall be employed on
slopes of the impoundment system. The staff will
consider relaxing this requirement for extremely gentle
slopes such as those which may exist on the top of the
pile.

The following factors shall be considered in establishing
the final rock cover design to avoid displacement of rock
particles by human and animal traffic or by natural
processes, and to preclude undercutting and piping:

117



(e)

shape, size, composition, gradation of rock
particles (excepting bedding material, average
particle size shall be at least cobble size or
greater);

rock cover thickness and zoning of particle by
size; and

steepness of underlying slopes.

Individual rock fragments shall be dense, sound, and
resistant to abrasion, and shall be free from cracks,
seams, and other defects that would tend to unduly
increase their destruction by water and frost actions.
Weak, friable, or laminated aggregate shall not be used.
Shale, rock, laminated with shale, and cherts shall not
be used.

Rock covering of slopes may not be required where top
covers are very thick (on the order of eighteen meters or
greater); impoundment slopes are very gentle (on the
order of 10h:1v or 1less); bulk cover materials have
inherently favorable erosion resistance characteristics;
and there is negligible drainage catchment area upstream
of the pile, and there is good wind protection as
described in peoints (a) and (b) of this criterion.

Furthermore, all impoundment surfaces shall be contoured
to avoid areas of concentrated surface runoff or abrupt
or sharp changes in slope gradient. In addition to rock
cover on slopes, areas toward which surface runoff might
be directed shall be well protected with substantial rock
cover (riprap). In addition to providing for stability
of the impoundment systems itself, overall stability,
erosion potential, and geomorphology of surrounding
terrain shall be evaluated to assure that there are no
ongoing or potential processes, such as gully erosion,
which would lead to impoundment instability.

The impoundment shall not be located near a capable fault
that could cause a maximum credible earthquake larger
than that which the impoundment c¢ould reasonably be
expected to withstand. As used in this criterion, the
term "capable fault" has the same meaning as defined in
Section III (g) of Appendix A of 10 CFR 100. The term
"maximum credible earthquake" means that earthgquake which
would cause the maximum vibratory ground motion based
upon an evaluation of earthquake potential considering
the regional and 1local geology and seismology and
specific characteristics of local subsurface material.
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(£) The impoundment, where feasible, should be designed to
incorporate features which will promote deposition. For
example, design features which promote deposition of
sediment suspended in any runoff which flows into the
impoundment area might be utilized; the object of such a
design feature would be to enhance the thickness of cover
over time.

CRITERION 5 - Steps shall be taken to reduce seepage of toxic
materials into groundwater to the maximum extent reasonably
achievable. Any seepage which doces occur shall not result in
deterioration of existing groundwater supplies from their current or
potential use. The following shall be considered to accomplish
this:

Installation of low permeability bottom liners (where
synthetic liners are used, a leakage detection system
shall be installed immediately below the liner to ensure

major failures are detected if they occur. This is in
addition to the groundwater monitoring program conducted
as provided in Criterion 7. Where clay liners are

proposed or relatively thin in-site clay soils are to be
relied upon for seepage control, tests shall be conducted
with representative tailings solutions and clay materials
to confirm that no significant deterioration of
permeability or stability properties will occur with
continuous exposure of clay to tailings solutions. Tests
shall be run for a sufficient period of time to reveal
any effects if they are going to occur (in some cases,
deterioration has been observed to occur rather rapidly
after about nine months of exposure).

Mill ©process design which provides the maximum
practicablte practical recycle of solutions and
conservation of water to reduce the net input of liquid
to the tailings impoundment.

Dewatering of tailings by process devices or in-situ
drainage system. At new sites, tailings shall be
dewatered by a drainage system installed at the bottom of
the impoundment to lower the phreatic surface and reduce
the driving head for seepage, unless tests show tailings
are not amenable to such a system. Where in-situ
dewatering is to be conducted, the impoundment bottom
shall be graded to assure that the drains are at a low
point. The drains shall be protected by suitable filter
materials to assure that drains remain free running. The
drainage system shall also be adequately sized to assure
good drainage.
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Neutralization to promote immobilization of toxic
substances.

Where groundwater impacts are occurring at an existing site due to
seepage, action shall be taken to alleviate conditions that lead to
excessive seepage impacts and restore groundwater quality to its
potential use before milling operations began to the maximum extent
practicalte practical. The specific seepage control and groundwater
protection method, or combination of methods, to be used must be
worked out on a site-specific basis. Technical specifications shall
be prepared to control installation of seepage control systems. A
quality assurance, testing and inspection program, which includes
supervision by a qualified engineer or geologist, shall be
established to assure that specification is met.

While the primary method of protecting groundwater shall be
isolation of tailings and tailings solutions, disposal involving
contact with groundwater will be considered provided supporting
tests and analysis are presented demonstrating that the proposed
disposal and treatment methods will not degrade groundwater from
current or potential uses.

Furthermore, steps shall be taken during stockpiling of ore to
minimize penetration of radionuclides into underlying soils;
suitable methods include lining or compaction of ore storage areas.

In support of a tailings disposal system proposal, the
applicant/operator shall supply information concerning the
following:

The chemical and radicactive characteristics of the waste
solutions.

The characteristics of the underlying soil and geologic
formations particularly the extent to which they will

control transport of contaminants and solutions. This
shall include detailed information concerning extent,
thickness, uniformity, shape, and orientation of
underlying strata. Hydraulic gradients and
conductivities of the wvarious formations shall be
determined.

This information shall be gathered by borings and field
survey methods taken within the proposed impoundment area
and in surrounding areas where contaminants might migrate
to usable ground water. The information gathered on
boreholes shall include both geologic and geophysical
logs in sufficient number and degree of sophistication to
allow determining significant discontinuities, fractures,
and channeled deposits which are of high hydraulic
conductivity. If field survey methods are used, they

120




should be in addition to and calibrated with borehole
logging. Hydrologic parameters such as permeability
shall not be determined on the basis of laboratory
analysis of samples alone; a sufficient amount of field
testing (e.g., pump tests) shall be conducted to assure
actual field properties are adequately understood.
Testing shall be conducted to allow estimating chemi-
sorption attenuation properties of underlying soil and
rock.

Location, extent, quality, and capacity of any ground
water at and near the site.

CRITERION 6 - Sufficient earth cover, but not less than three
meters, shall be placed over tailings or wastes at the end of
milling operations to result in a calculated reduction in surface
exhalation of radon emanating from the tailings or wastes to less
than two picocuries per square meter per second. In computing
required tailings cover thickness, moisture in soils in excess of
amounts found normally in similar soils in similar circumstances
shall not be considered. Direct gamma exposure from the tailings or
wastes should be reduced to background levels. The effects of any
thin synthetic layer shall not be taken into account in determining
the calculated radon exhalation level. If non-soil materials are
proposed to reduce tailings covers to less than three meters, it
must be demonstrated that such materials will not crack or degrade
by differential settlement, weathering, or other mechanism over
long-term time intervals. Near surface materials, i.e., within the
top three meters, shall not include mine waste or rock that contains
elevated levels of radium; soils used for near surface cover must be
essentially the same, as far as radioactivity is concerned, as that
of surrounding soils.

CRITERION 7 - Milling operations shall be conducted so that all
airborne effluent releases are reduced to as low as is reasonably
achievable. The primary means of accomplishing this shall be by
means of emission controls. Institutional controls, such as
extending the site boundary and exclusion area, may be employed to
ensure that offsite exposure limits are met, but only after all
practicable practical measures have been taken to control emissions
at the source. Notwithstanding the existence of individual dose
standards, strict control of emissions is necessary to assure that
population exposures are reduced to the maximum extent reasonably
achievable and to avoid site contamination. The greatest potential
sources of offsite radiation exposure (aside from radon exposure)
are dusting from dry surfaces of the tailings disposal area not
covered by tailings solution and emissions from yellowcake drying
and packaging operations. Checks shall be made and logged hourly of
all parameters, e.g., differential pressure and scrubber water flow
rate, which determine the efficiency of yellowcake stack emission
control equipment operation. It shall be determined whether or not
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conditions are within a range prescribed to ensure that the
equipment is operating consistently near peak efficiency; corrective
action shall be taken when performance is outside of prescribed
ranges. Effluent control devices shall be operative at all times
during drying and packaging operations and whenever air is
exhausting from the yellowcake stack.

Drying and packaging operations shall terminate when controls are
inoperative. When checks indicate the equipment 1is not operating
within the range prescribed for peak efficiency, actions shall be
taken to restore parameters to the prescribed range. When this
cannot be done without shutdown and repairs, drying and packaging
operations shall cease as soon as practicesbte practical.

Operations may not be re-started after cessation due to off-normal
performance until needed corrective actions have been identified and
implemented. All such cessations, corrective actions, and re-starts
shall be reported to the department in writing, within ten days of
the subsequent re-start.

To control dusting from tailings, that portion not covered by
standing liquids shall be wetted or chemically stabilized to prevent
or minimize blowing and dusting to the maximum extent reasonably
achievable. This requirement may be relaxed if tailings are
effectively sheltered from wind, such as may be the case where they
are disposed of below grade and the tailings surface is not exposed
to wind. Consideration shall be given in planning tailings disposal
programs to methods which would allow phased covering and
reclamation of tailings impoundments since this will help in
controlling particulate and radon emissions during operation. To
control dusting from diffuse sources, such as tailings and ore pads
where automatic controls do not apply, operators shall develop
written operating procedures specifying the methods of control which
will be utilized.

CRITERION 8 - These criteria relating to ownership of tailings and

their disposal sites become effective on November 8, 1981, and apply

to all licenses terminated, issued, or renewed after that date.

Any uranium or thorium milling license or tailings license shall
contain such terms and conditions as the United States nuclear
regulatory commission determines necessary to assure that prior to
termination of the license, the licensee will comply with ownership
requirements of this criterion for sites used for tailings disposal.

Title to the byproduct material license pursuant to subdivision m of
subsection 5 of section 33-10-03-05 and land, including any
interests therein (other than land owned by the United States or by
a state) which is used for the disposal of any such byproduct
material, or is essential to ensure the long-term stability of such
disposal site, shall be transferred to the United States or the
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state in which such land is located, at the option of such state.
In view of the fact that physical isolation must be the primary
means of long-term control, and government land ownership is a
desirable supplementary measure, ownership of certain severable
subsurface interests, for example, mineral rights, may be determined
to be unnecessary to protect the public health and safety and the
environment. In any case, however, the applicant/operator must
demonstrate a serious effort to obtain such subsurface rights, and
must, in the event that certain rights cannot be obtained, provide
notification in local public land records of the fact that the land
is being used for the disposal of radiocactive material and is
subject to either a United States nuclear regulatory commission
general or specific license prohibiting the disruption and
disturbance of the tailings. In some rare cases, such as may occur
with deep burial where no ongoing site surveillance will be
required, surface land ownership transfer requirements may be
waived. For licenses issued before November 8, 1981, the department
may take into account the status of the ownership of such land, and
interests therein, and the ability of a licensee to transfer title
and custody thereof to the United States or the state.

If the United States nuclear regulatory commission subsequent to
title transfer determines that use of the surface or subsurface
estates, or both, of the land transferred to the United States or to
the state will not endanger the public health, safety, welfare, or
environment, the United States nuclear regulatory commission may
permit the use of the surface or subsurface estates, or both, of
such land in a manner consistent with the provisions provided in
these criteria. If the United States nuclear regulatory commission
permits such use of such land, it will provide the person who
transferred such land with the right of first refusal with respect
to such use of such land.

Material and land transferred to the United States or the state in
accordance with this criterion shall be transferred without cost to
the United States or the state other than administrative and legal
costs incurred in carrying out such transfer.

The provisions of chapter 33-10-03 respecting transfer of title and
‘custody to land and tailings and waste shall not apply in the case
of lands held in trust by the United States for any Indian tribe or
lands owned by such Indian tribe subject to a restriction against
alienation imposed by the United States. 1In the case of such lands
which are used for disposal of byproduct material, as defined in
section 33-10-01-04, the licensee shall enter into arrangements with
the United States nuclear regulatory commission as may be
appropriate to assure the long-term surveillance of such lands by
the United States.

History: Effective October 1, 1982; amended effective June 1, 1986;
June 1, 1992; March 1, 1994; May 1, 1998.
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CHAPTER 33-16-64.1

33-10-64.1-62. Scope. This chapter applies to persons licensed
or registered by the department to receive, possess, use, transfer, or
dispose of sources of vradiation. The limits in this chapter do not
apply to doses due to background radiation, to expesure-ef--patients--te
radiation---for---the--purpese--ef any medical diagnesis--er--therapy
administration or therapy the individual has received, to exposure from
individuals administered radioactive material and released in accordance
with subsection 12 of section 33-10-07-05, or to voluntary participation
in medical research programs.

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

33-10-04.1-03. Definitions. As used in this chapter:

1. "Annual Timit on intake" (ALI) means the derived 1limit for the
amount of radioactive material taken into the body of an adult
worker by inhalation or ingestion in a year. Annual limit on
intake is the smaller value of intake of a given radionuclide
in a year by the reference man that would result in a
committed effective dose equivalent of five-hundredths sievert
[5 rem] or a committed dose equivalent of five-tenths sievert
[56 rem] to any individual organ or tissue. Annual 1limit on
intake values for intake by ingestion and by inhalation of
selected radionuclides are given in table I, columns 1 and 2,
of appendix B.

2. "Class" means a classification scheme for inhaled material
according to its rate of clearance from the pulmonary region
of the lung. Materials are classified as D, W, or Y, which
applies to a range of clearance half-times: for class D,
days, of 1less than ten days, for class W, weeks, from ten to
one hundred days, and for class Y, years, of greater than one
hundred days. "Lung class" and "inhalation class" are
equivalent terms.

3. "Declared pregnant woman" means a woman who has voluntarily
informed her employer, in writing, of her pregnancy and the
estimated date of conception.

4. "Derived air concentration" (DAC) means the concentration of a
given radionuclide in air which, if breathed by the reference
man for a working year of two thousand hours under conditions
of 1ight work, results in an intake of one annual 1limit on
intake. The condition of light work is an inhalation rate of
1.2 cubic meters of air per hour for two thousand hours in a
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10.

11.

12.

13.

year. Derived air concentration values are given in table I,
column 3, of appendix B.

“Derived air concentration-hour" (DAC-hour) means the product
of the concentration of radioactive material in air, expressed
as a fraction or multiple of the derived air concentration for
each radionuclide, and the time of exposure to that
radionuciide, in hours. A licensee or registrant may take two
thousand derived air concentration-hours to represent one
annual Tlimit on intake, equivalent to a committed effective
dose equivalent of five-hundredths sievert [5 rem].

"Dosimetry processor" means an individual or an organization
that processes and evaluates individual monitoring devices in
order to determine the radiation dose delivered to the
monitoring devices.

"Inhalation class" [see "class"].
"Lung class" [see "class"].

"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. '

"Quarter" means a period of time equal to one-fourth of the
year observed by the Tlicensee, 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 preteetive protection equipment" means an

apparatus, such as a respirator, wused to reduce an
individual's intake of airborne radioactive materials.
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14,

15.

16.

17.

"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.

“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.

"Very high radiation area" means an area, accessible to
individuals, in which radiation Tlevels 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.).

"Weighting factor" w; for an organ or tissue (T) means the
proportion of the risk of stochastic effects resulting from
irradiation of that organ or tissue to the total risk of
stochastic effects when the whole body 1is irradiated
uniformly. For calculating the effective dose equivalent, the
values of wy are:

ORGAN DOSE WEIGHTING FACTORS

Organ or

Tissue W1
Gonads 0.25
Breast 0.15
Red bone marrow 0.12
Lung 0.12
Thyroid 0.03
Bone surfaces 0.03
Remainder 0.308
Whole body 1.00°

a2 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.

b 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
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History:

approved on a case-by-case basis until such time as
specific guidance is issued.

Effective March 1, 1994; amended effective May 1, 1998.

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

33-10-64.1-05. Radiation protection programs.

1.

Each Tlicensee 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 extent practicable, 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)

History:

requirements of subsection 2, and notwithstanding the
requirements of subsection 1 of section 33-10-04.1-07, a
constraint on air emissions of radicactive 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] 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.

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

33-10-64.1-66. 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
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exposures pursuant to subsection 6, to the following dose
limits:

(1) An annual 1imit, 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 1limits to the 1lens of the eye, to the
skin, and to the extremities which are:

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

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

Doses received in excess of the annual Timits, 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 shall be for the portion of the body receiving
the highest exposure determined as follows:

(1) The deep dose equivalent, eye 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.

(2) Reserved.

Derived air concentration and annual 1limit on intake
values are presented in table I 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 1imits, the licensee shall
limit the soluble uranium intake by an individual to ten
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milligrams in a week 1in 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.

2. Compliance with requirements for summation of external and
internal doses.

a.

If the 1licensee 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 1licensee or registrant may demonstrate
compliance with the requirements for summation of external
and internal doses pursuant to subdivision b,
subdivision ¢, 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.

Intake by inhalation. If the only intake of radionuclides
is by inhalation, the total effective dose equivalent
limit 1is 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
1imit on intake for each radionuclide, or

(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 conmitted 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 1imit. 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, wr, and
the committed dose equivalent, Hr sp , per unit intake
is greater than ten percent of the maximum weighted
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value of Hy sp , that is, wrHy sp , 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 1in the calculation of derived air concentration
for hydrogen-3 and does not need to be evaluated or
accounted for pursuant to this subdivision.

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 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 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.

Determination of internal exposure.

a.

For purposes of assessing dose used to determine
compliance with occupational dose equivalent 1imits, 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) Quantities of radionuclides excreted from the body;
or
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(4) Combinations of these measurements.

Unless respiratory preteetive 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
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
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derived air concentration value for any radionuclide
in the mixture.

If the identity of each radionuclide 1in 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 1in the
mixture if:

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

(2) The concentration of any radionuclide disregarded is
less than ten percent of its derived air
. concentration, 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) In order to calculate the conmitted 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.

(2) For an annual 1imit 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 [5 rem], that is, the
stochastic annual 1limit on intake, is Tlisted in
parentheses in table I of appendix B. As a
simplifying assumption, the Tlicensee or registrant
may use the stochastic annual 1limit on intake to
determine committed effective dose equivalent.
However, if the 1licensee or registrant uses the
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stochastic annual 1limit on intake, the licensee or
registrant shall also demonstrate that the 1limit 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) Determine the occupational radiation dose received
during the current year; and

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

(2) A1l doses in excess of the limits, including doses
received during accidents and emergencies, received
during the lifetime of the individual; and

(3) A1l 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;

(2) 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

(3) Obtain reports of the individual's dose equivalent
from the most recent employer for work involving
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(1)

(2)

radiation exposure, or the individual's current
employer, if the individual is not employed by the
licensee or registrant, by telephone, telegram,
facsimile, or letter. The 1licensee or registrant
shall request a written verification of the dose data
if the authenticity of the transmitted report cannot
be established.

The Tlicensee 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 1licensee 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:

(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
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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 Tlicensee 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 Jlicensee or registrant may
authorize an adult worker to receive doses in addition to and
accounted for separately from the doses received under the
Timits 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 exposure are
unavailable or impractical.

The Tlicensee or registrant, and employer if the employer
is not the licensee or registrant, specifically authorizes
the planned special exposure, 1in 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 1low as reasonably achievable considering
other risks that may be present.

Prior to permitting an individual to participate in a
planned special exposure, the 1licensee or registrant
ascertains prior doses as 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

135



that would cause an individual to receive a dose from all
planned special exposures and all doses in excess of the
1imits 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.

f. The Tlicensee 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.

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

Dose to an embryovor fetus.

a. The Tlicensee or registrant shall ensure that the dose to
an 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.

b. The 1licensee 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
1imit in subdivision a (the national council on radiation
protection and measurements recommended in NCRP report
No. 91 "Recommendations on Limits for Exposure to Ionizing
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).

c. The dose to an embryo or fetus shall be taken as the sum
of:
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(1) The deep dose equivalent to the declared pregnant
woman; and

(2) The dose to the embryo or fetus from radionuciides in
the embryo or fetus and radionuclides in the declared
pregnant woman.

d. If by the time the woman declares pregnancy to the
licensee or registrant, the dose 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 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.

General Authority: NDCC 23-20.1-04

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

33-10-64.1-07. Radiation dose limits for individual members of
the public.

1. Dose limits for individual members of the public.

a. Each Tlicensee 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 subsection 12 of section
33-16-07-05, voluntary participation in medical
research programs, and 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 accordance with subsection 12 of section
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2.

33-10-07-05 does not exceed two-hundredths
millisievert [0.002 rem] in any one hour.

b. If the 1licensee 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.

c. A Ticensee, registrant, or an applicant for a license or
registration may apply for prior department authorization
to operate up to an annual dose 1imit for an individual
member of the public of five millisievert [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 1limit in
subdivision a;

(2) The 1licensee's or registrant's program to assess and
control dose within the five millisievert [0.5 rem]
annual limit; and

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

d. 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.

e. 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. '

a. The Ticensee or registrant shall make or cause to be made
surveys of radiation 1levels 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. A licensee 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
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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 1liquid
effluents at the boundary of the unrestricted
area do not exceed the values specified in
table II 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.

c. Upon approval from the department, the licensee or
registrant may adjust the effluent concentration values in
appendix B, table II, for members of the public, to take
into account the actual physical 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.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-64.1-11. 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 praeticable practical,
process or other engineering controls, such as, containment or
ventilation, to control the concentrations of radioactive
material in air.

2. Use of other controls. When it is not praetieabie 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 1increase monitoring and 1imit intakes by one or more of
the following means:

a. Control of access;
b. Limitation of exposure times;

c. Use of respiratory protection equipment; or
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3.

d.

Other controls.

Use of individual respiratory protection equipment.

a.

If the licensee or registrant uses respiratory protection
equipment to limit intakes pursuant to subsection 2:

(1)

(2)

(3)

Except as provided 1in paragraph 2, the licensee or
registrant shall use only respiratory protection
equipment that is tested and certified or had
certification extended by the national institute for
occupational safety and health and the mine safety
and health administration.

The Tlicensee or registrant may use respiratory
protection equipment that has not been tested or
certified by the national institute for occupational
safety and health and the mine safety and health
administration, has not had certification extended by
the national institute for occupational safety and
health and the mine safety and health administration,
or for which there is no schedule for testing or
certification, provided the 1licensee 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.

The Ticensee or registrant shall impiement 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
exposures;

(b) Surveys and Dbioassays, as appropriate, to
evaluate actual intakes;

(c) Testing of respiraters respiratory protection
equipment for operability immediately prior to
each use;

(d) Written procedures regarding selection, fitting,
issuance, maintenance, and testing of
respiraters respiratory protection equipment,
including testing for operability immediately

140



prior to each use; supervision and training of
personnel; monitoring, including air sampling
and bioassays; and recordkeeping; and

(e) Determination by a physician prior to initial
fitting of respiraters respiratory protection
equipment, and at--least either every twelve
months thereafter or periodically at a frequency
determined by a physician, that the individual
user is physieatiy-able medically fit to use the
respiratory protection equipment.

(4) The 1licensee or registrant shall issue a written
policy statement on respirater respiratory protection

equipment usage covering:

(a) The use of process or other engineering
controls, instead of respiraters respiratory
protection equipment;

(b) The routine, nonroutine, and emergency use of
respiraters respiratory protection equipment;
and

(c) The 1length of periods of respirater respiratory
protection equipment use and relief from
respirater respiratory protection equipment use.

(5) The licensee or vregistrant shall advise each
respirater respiratory protection equipment user that
the user may leave the area at any time for relief
from respirater 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.

(6) The 1licensee or registrant shall use respiratory
protection equipment within the equipment
manufacturer's expressed 1limitations for type and
mode of use and shall provide proper visual,
comunication, and other special capabilities, such
as adequate skin protection, when needed.

When estimating exposure of individuals to airborne
radioactive materials, the licensee or registrant may make
allowance for respiratory protection equipment used to
limit intakes pursuant to subsection 2, provided that the
following conditions, in addition to those in
subdivision a, are satisfied:
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(1) The licensee or registrant selects respiratory
protection equipment that provides a protection
factor, specified in appendix A, greater than the
multiple by which peak concentrations of airborne
radioactive materials in the working area are
expected to exceed the values specified in
appendix B, table I, column 3. However, if the
selection of respiratory protection equipment with a
protection factor greater than the peak-eeneentratien
muitiple defined in the preceding sentence is
inconsistent with the goal specified in subsection 2
of keeping the total effective dose equivalent as Tow
as is reasonably achievable, the licensee or
registrant may select respiratory protection
equipment with a Tlower protection factor previded
that only if such a selection would result in a
keeping the total effective dose equivalent that-is
as low as is reasonably achievable. The
concentration of radiocactive material in the air that
is inhaled when respiraters respiratory protection
equipment are is worn may be initially estimated by
dividing the average concentration in air, during

~each period of uninterrupted use, by the protection
factor. If the exposure 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.

(2) The licensee or registrant shall obtain authorization
from the department before assigning respiratory
protection factors in excess of those specified in
appendix A. The department may authorize a licensee
or registrant to use higher 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.

In an emergency, the licensee or registrant shall use as
emergency equipment only respiratory protection equipment
that has been specifically certified or had certification
extended for emergency use by the national institute for
occupational safety and health and the mine safety and
health administration.

The Tlicensee or registrant shall notify the department in
writing at least twenty thirty days before the date that
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respiratory protection equipment is first used pursuant to
either subdivision a or subdivisien D.

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
Ticensee or registrant is adequate to Timit exposures of
individuals to airborne radioactive materials; and

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

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

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. 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-fellews: as shown in appendix H.

RABIATION-S¥MBOE

{1}--Eress-hatehed--area--is--to-be-magentas-er-purples-oer
blaeks;-and

£2}--The-baeckgroeund-is-to-be-ye}iows:
Note: The symbol previously shown here has been removed.

b. Exception to color requirements for standard radiation
symbol. Notwithstanding the requirements of
subdivision a, Tlicensees 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
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potential radiation exposures and to minimize the
exposures.

Posting requirements.

a.

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 Tlicensee or registrant
shall post each area or room in which there is used or
stored an amount of 1licensed 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  MATERIAL(S)" or “"DANGER, RADIOACTIVE
MATERIAL(S)".

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 1less 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.
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C.

d.

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 eenfirement control pursuant to ehapter
33-10-07 subsection 12 of section 33-10-07-05.

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 Tlicensee or registrant shall ensure that each
container of licensed or registered material bears a
durable, clearly visible 1label bearing the radiation
symbol and the words "CAUTION, RADIOACTIVE MATERIAL" or
"DANGER, RADIOACTIVE MATERIAL". The 1label 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 radiation machine
is Tlabeled 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 1licensed or registered material in

concentrations less than those specified in table III of
appendix B;
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Containers attended by an 1individual who takes the
precautions necessary to prevent the exposure of
individuals in excess of the 1imits 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 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 1in the
vicinity of the containers, if the contents are identified
to these individuals by a readily available written
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 Tlicensee 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 I, yellow II, or yellow 111 label as specified
in United States department of transportation
rules 49 CFR 172.403 and 172.436-440;
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(2) Monitor the external surfaces of a labeled package
for radiation Jlevels 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 I, yellow II, or yellow IIl label
as specified in United States department of
transportation rules 49 CFR 172.403 and 172.436-440;
and

(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 Tlicensee or registrant shall perform the monitoring
required by subdivision b as soon as praetieable 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 facsimile, the department when:

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

(2) External radiation levels exceed the 1limits of
subsections 9 and 10 of section 33-10-13-15.

Each licensee or registrant shall:

(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 transferring special form sources

in vehicles owned or operated by the licensee or
registrant to and from a worksite are exempt from the
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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.
General Authority: NDCC 23-20.1-04

Law Implemented: NDCC 23-20.1-03, 23-20.1-04
33-10-64.1-14. Waste disposal.
1. General requirements.

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

(1) 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;

(2) By decay in storage;

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

(4) 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) Treatment prior to disposal;
(2) Treatment or disposal by incineration;
(3) Decay in storage;

(4) Disposal at a land disposal facility Tlicensed
pursuant to 10 CFR 61; or

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

2. 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:
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A description 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;

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

The nature and location of other potentially affected
facilities; and

Analyses and procedures to ensure that doses are
maintained as lTow as is reasonably achievable and within
the dose 1imits in this chapter.

3. 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) The material is readily soluble, or is readily

dispersible biological material, in water;

(2) The quantity of Tlicensed or registered radioactive
material that the 1licensee or registrant releases
into the sewer in one month divided by the average
monthly volume of water released into the sewer by
the Tlicensee or registrant does not exceed the
concentration listed in table III of appendix B;

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

(a) The 1licensee or registrant shall determine the
fraction of the limit in table III 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 radionucliide 1listed in
table III of appendix B; and

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

(4) 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
Ci] of hydrogen-3, thirty-seven gigabecquerels [1 Ci]
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of carbon-14, and 37 gigabecquerels [1 Ci] 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.

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

Disposal of specific wastes.

a. 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 pCi], or less, of hydrogen-3 or carbon-14 per
gram of medium wused for 1liquid scintillation
counting; and

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

b. 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.

c. The 1licensee 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 D and
appendix G are designed to control transfers of low-level
radioactive waste intended--fer-dispesat-at 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
disposal facility, establish a manifest tracking system,
and supplement existing requirements concerning transfers
and recordkeeping for those wastes.

b. Beginning March 1, 1998, all affected licensees must use
appendix G. Prior to March 1, 1998, a Tlow-level
radioactive waste disposal facility operator or its
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regulatory authority may require the shipper to use
appendix D or appendix G. Licensees using appendix D
shall comply with paragraph 1 of subdivision b of this
subsection.  Licensees using appendix G shall comply with
paragraph 2 of subdivision b.

(1) Each shipment of vradioactive waste desigrated
intended for disposal at a licensed Tlow-level
radioactive waste disposal facility shall be
accompanied by a shipment manifest as specified in
section I of appendix D.

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

c. Each shipment manifest shall include a certification by
the waste generator as specified in section II of
appendix D or appendix G, as appropriate.

d. 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 III of appendix D or 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.

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

33-10-64.1-15. Records.

1.

General provisions.

a. Each 1licensee 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.
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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.

The Tlicensee 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
dose equivalent, deep dose equivalent, or committed
effective dose equivalent.

2. Records of radiation protection programs.

a.

Each Tlicensee 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 1licensee or
registrant shall retain these records for three years
after the record is made.

The 1licensee 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 used, in the
absence of or in combination with individual
monitoring data, in the assessment of individual dose
equivalents;

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

(3) Records showing the results of air sampling, surveys,
and biocassays required pursuant to subparagraphs a
and b of paragraph 3 of subdivision a of subsection 3
of section 33-10-04.1-11; and

(4) Records of the vresults 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 Tlicense 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 tests for leakage or contamination of sealed
sources. Records of tests for 1leakage or contamination of
sealed sources (required by subsection 1l 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.

Records of prior occupational dose.

a. The 1licensee 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 1license or registration requiring this
record. The 1licensee 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 Tlicense 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 planned special exposures.
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7.

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;

(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;

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

(6) What individual and collective doses were expected to
result; and

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

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

Upon termination of the 1license 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 individual monitoring results.

a.

Recordkeeping requirement. Each 1licensee or registrant
shall 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,
accidents, and emergency conditions. Assessments of dose
equivalent and records made using units in effect before
January 1, 1994, need not be changed. These records shall
include, when applicable:

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

(2) The estimated intake of radionuclides, see
subsection 2 of section 33-10-04.1-06;
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(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 c of subsection 4 of section
33-10-04.1-06;

(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
comnitted dose to the organ receiving the highest
total dose.

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

c. Recordkeeping format. The Tlicensee 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).

d. The 1licensee or registrant shall maintain the records of
dose to an 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.

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

f. Upon termination of the 1license 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 Tlimit

for individual members of the public. See subsection 1 of
section 33-10-04.1-07.
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16.

11.

b. The 1licensee or registrant shall retain .ne records
required by subdivision a until the department terminates
each pertinent license or registration requiring the
record.

Records of waste disposal.

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 1licensee or registrant shall retain the records
required by subdivision a until the department terminates
each pertinent 1license 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 1licensee 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.
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12.

Prior to license termination, each licensee authorized to

13.

possess radiocactive 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), 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.

If licensed activities are transferred or assigned in

14.

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 (including records
of burials made before the effective date of this
section), 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.

Prior to license termination, each licensee shall forward the

History:

records required by subdivision g of subsection 14 of section
33-10-03-05_to_the department.

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, 23-20.1-09.1

33-10-64.1-16. Reports.

1.

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

a. Telephone reports. Each Tlicensee 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
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thousand times the quantity 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; or

(2) Within thirty days after its occurrence becomes known
to the 1licensee or registrant, lost, stolen, or
missing Tlicensed or registered radiocactive material
in an aggregate quantity greater than ten times the
quantity specified in appendix C that is still
missing.

(3) Immediately after its occurrence becomes known to the
registrant, a stolen, 1lost, or missing radiation
machine.

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, 1including, 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.
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The Tlicensee 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:

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

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

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

(2) 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 1imit 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) A total effective dose equivalent exceeding
five-hundredths sievert [5 rem];

(b) An eye dose equivalent exceeding
fifteen-hundredths sievert [15 rem]; or

159



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

(2) 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.

c. 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.

d. 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.

e. 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.

3. 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 Tlicensee 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; or

(2) Doses in excess of any of the following:

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

(b) The occupational dose 1limits for a minor in
subsection 7 of section 33-10-04.1-06;

(c) The 1limits for an embryo or fetus of a declared

pregnant woman in subsection 8 of section
33-10-04.1-06;
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(3)

(4)

(1)

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

(e) Any applicable 1limit in the 1license 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.

Levels of radiation or concentrations of radioactive
material in:

(a) 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 1imit set forth in this chapter or in
the 1license or registration, whether or not
involving exposure of any individual in excess
of the 1limits 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, 1levels of radiation or releases of
radioactive material in excess of those standards, or
of license conditions related to those standards.

b. Cohtents of reports.

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

(a) Estimates of each individual's dose;

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

(c) 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.
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(2) Each report filed pursuant to subdivision a shall
include for each occupationally overexposed
individual expesed: the name, social security
account number, and date of birth. With respect to
the 1limit 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. A1l Ticensees 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 planned
special exposure occurred and the information required by
subsection 6 of section 33-10-04.1-15.

Reportiﬁg 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.).

b. 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 1limit on intake
specified 1in appendix B of this chapter for the
material; and

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

(2) An event 1in which equipment is disabled or fails to
function as designed when:

(a) The equipment 1is required by rule or license
condition to prevent releases exceeding
regulatory limits, to prevent exposures to
radiation and radioactive materials exceeding
regulatory 1limits, or to mitigate the
consequences of an accident;

(b) The equipment is required to be available and
operable when it 1is disabled or fails to
function; and

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

(3) 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.

(4) 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 Jlowest annual 1limit 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 follows:

(1) 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:
(a) The caller's name and callback telephone number;

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

(c) The éxact location of the event;
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(2)

(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 1licensee 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;

(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)

(2)

(3)

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

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

Possess or use at any time, for processing or
manufacturing for distribution pursuant to chapter
33-16-03 or 33-10-07, radioactive material in
quantities exceeding any one of the following
quantities:
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Radionuclide Activity?

Ci GBq
Cesium-137 1 37
Cobalt-60 1 37
Go1d-198 100 3,700
Iodine-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 1ist, in quantities sufficient to cause
comparable radiation levels.

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 1licensee 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).

The Tlicensee 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.

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.

When a licensee or registrant is required pursuant to
subseetion-3 this section to report to the department any
exposure of an individual to radiation or radioactive
material, the licensee or registrant shall also netify
provide the individual a _copy of the report submitted to
the department. Such retiee reports shall be transmitted
at a time not later than the transmittal to the
department;--and--shall--eemply--with--the--provisions--of
subdivisien-a-ef-subseetion-3-ef-seetion-33-10-16-02.
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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 involved, the test results,
and the corrective action taken.

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

General Authority: NDCC 23-20.1-04

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

33-10-64.1-17. 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
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.

1. Premises. Each licensee before vacating any premises, or
transferring the premises shall permanently decontaminate such
premises belew--er--equal--te--the--standards--speeified--in
appendix-F 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, soid, 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 Tlicensed 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
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33-10-04.1-18. Radiological criteria for decommissioning.

1.

General provisions

a.

The criteria in this section apply to the decommissioning

of licensed facilities.

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

(1) Have been decommissioned prior to January 1, 1997,
and met the criteria identified in the United States
nuclear regulatory commission's action plan to ensure
timely cleanup of site decommissioning management
plan sites in 57 FR 13389; April 16, 1992;

(2) Have previously submitted and received department
approval on a decommissioning plan that is compatible
with the criteria identified 1in the United States
nuclear regulatory commission's action plan to ensure
timely cleanup of site decommissioning management
plan sites in 57 FR 13389; April 16, 1992; or

(3) Submit a sufficient license termination plan or
decommissioning plan before January 1, 1999, and such
license termination plan or decommissioning plan is
approved by the department before January 1, 2000,
and in accordance with the criteria identified in the
United States nuclear regulatory commission's action
plan to ensure timely cleanup of site decommissioning
management plan sites in 57 FR 13389; April 16, 1992.
If an environmental impact statement is required in
the submittal, and if, because of the environmental
impact statement, the department cannot approve the
plan before January 1, 2000, then the department may
grant _an extension.

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.

When calculating total effective dose equivalent to the

average member of the critical group the licensee shall
base estimates on the greatest annual total effective dose
equivalent dose expected within_the first one_ thousand
years after  decommissioning. Estimates must be
substantiated using actual measurements to the maximum
extent practical.
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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 Jlow as reasonably achievable. Determination of the
levels which are as low as reasonably achievable shall take
into account consideration of any detriments, such as loss
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 1license termination
under restricted conditions if:

a. The 1licensee can demonstrate that further reductions in
residual radioactivity necessary to comply with the
~provisions 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
loss from transportation accidents, expected to
potentially result from decontamination and waste

disposal;

b. The licensee has made provisions for legally enforceable
institutional controls 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;

c. The 1licensee 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;
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(3) A statement of intent in the case of federal, state,
or local government Tlicensees, 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

Ticense 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
Ticensee shall document in the Ticense 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. Licensees
proposing to decommission by restricting use of the site
shall seek advice from such affected parties regarding the
following matters concerning the proposed decommissioning:

(1) Whether provisions for institutional controls
proposed by the licensee;

(a) Will provide reasonable assurance that the total
effective dose equivalent from residual
radiocactivity distinguishable from background to
the average member of the critical group will
not exceed twenty-five hundredths millisievert
T25 millirem] total effective dose equivalent

per_year;
(b) Will be enforceable; and

(c) Will not impose undue burdens on the local
community or other affected parties;

(2) 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:

(3) In seeking advice on the issues identified in this
subdivision, the licensee shall provide for:

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

e. 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 member of
the critical group is as low as reasonably achievable and
would not exceed either:

(1) One millisievert [160 millirem] per year: or

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

(a) Demonstrates that further reductions in residual
radioactivity necessary to comply with the one
millisievert [100 millirem] 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 assurance
mechanisms are those in subdivision c.

4. Alternate criteria for Jlicense termination. The department
may terminate a license using alternate criteria greater than
the dose criterion of subsection 2, subdivision b of
subsection 3, or paragraph 1 of subdivision d of subsection 3,
if the licensee:
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Provides assurance that public health and safety would

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| 1limit of section 33-10-04.1-07
would be unlikely, by submitting an analysis of possible
sources of exposure;

Has employed to the extent practical restrictions on site

use according to the provisions of subsection 3 in
minimizing exposures at the site;

Reduced doses to as low as is reasonably achievable

levels. Determination of the levels which are as low as
reasonably achievable shall take into account
consideration of any detriments, such as loss from
transportation 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
1icensee shall provide for:

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

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

(3) 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.
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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 TJicense is
located or in a state publication designed to give public
notice; to persons on a mailing 1ist developed by the
department, including those who request in writing to be
on _the Tist; and by other means if necessary to assure
adequate notice of the affected public. Notice shall be
made to the United States environmental protection agency
for cases where the licensee proposes to release a site
pursuant to subsection 4;

b. 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 to the
department that are relevant to the decision; a brief
description of the comment procedures reguired 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;

c. 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

d. The department shall keep a record of the commenters and

also of the issues raised during the public participation
process. These record shall be available to the public.

Minimization of contamination. Applicants for licenses, other

History:

than renewals, shall describe in the application how facility

design and procedures for operation will minimize, to the
extent practical, contamination of the facility and the
environment, facilitate eventual decommissioning, and
minimize, to the extent practical, the generation of
radioactive waste.

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
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APPENDIX A
PROTECTION FACTORS FOR RESPIRATORS!

Protection Factors?! Tested & Certified Equipment

Description Modes? Particu- Particu- National Institute for Occupational
ates lates, safety and Health & Mine Safety and
only gases & Health Administration tests for

vapors permissibility

(1) AIR-PURIFYING RESPIRATORS®

Facepiece, half-mask’ NP 10 30 CFR 11, Subpart K.
Facepiece, full NP 50
Facepiece, half-mask PP 1000
full, or hood
(2) ATMOSPHERE-SUPPLYING
RESPIRATORS
— 1. Air-line respirator
~
w Facepiece, half-mask CF 1000
Facepiece, half-mask D 5
Facepiece, full CF 2000
Facepiece, full D 5 30 CFR 11, Subpart J.
Facepiece, full PD 200Q
Hood CF 9,10
Suit CF
Self-contained
breathing apparatus
(SCBA)
D 50
Facepiece, full PD 10,000 30 CFR 11, Subpart H.
Facepiece, full RD 50
Facepiece, full RP 5,000%
Facepiece, full
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(3) COMBINATION Protection 30 CFR 11, Sec. 11.63(b).

RESPIRATORS factor for type
and mode of
Any combination of operation as
air-purifying and listed above.
atmosphere-supplying
respirators
FOOTNOTES

1. For use in the selection of respiratory protective protection equipment to be used
only where the contaminants have been identified and the concentrations, or possible
concentrations, are known.

2. Only for shaven faces and where nothing interferes with the seal of tight-fitting
facepieces against the skin. Hoods and suits are excepted.

3. The mode symbols are defined as follows:
CF = continuous flow
D = demand
NP = negative pressure, that is, negative phase during inhalation
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PD = pressure demand, that is, always positive pressure
PP = positive pressure
RD = demand, recirculating or closed circuit

RP = pressure demand, recirculating or closed circuit

4. a. The protection factor is a measure of the degree of protection afforded by a
respirator, defined as the ratio of the concentration of airborne radioactive
material outside the respiratory protective protection equipment to that inside
the equipment, usually inside the facepiece, under conditions of use. It is
applied to the ambient airborne concentration to estimate the concentrations
inhaled by the wearer according to the following formula: The €concentration
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inhaled = is the Aambient airborne concentration divided by the Pprotection
factor.

b. The protection factors apply:

(1) Only for individuals trained in using respirators and wearing properly
fitted respirators that are used and maintained under supervision in a
well-planned respiratory protective protection program.

(2) For air-purifying respirators only when high efficiency particulate
filters, above ninety-nine and ninety-seven hundredths percent removal
efficiency by thermally generated three-tenths micron dioctyl phthalate
(DOP) test or equivalent, are used in atmospheres not deficient in oxygen
and not containing radiocactive gas or vapor respiratory hazards.

(3) No adjustment is to be made for the use of sorbents against radiocactive
material in the form of gases or vapors.

(4) For atmosphere-supplying respirators only when supplied with adequate
respirable air. Respirable air shall be provided of the quality and
quantity required in accordance with the national institute for
occupational safety and health and the mine safety and health
administration certification described in 30 CFR 11. Oxygen and air shall
not be used in the same apparatus.

Excluding radioactive contaminants that present an absorption or submersion hazard.
For tritium oxide, approximately one-third of the intake occurs by absorption through
the skin so that an overall protection factor of less than two is appropriate when
atmosphere-supplying respirators are used to protect against tritium oxide. If the
protection factor for respiratory protective protection equipment is five, the
effective protection factor for tritium is about one and four tenths; with protection
factors of ten, the effective factor for tritium oxide is about one and seven tenths;
and with protection factors of one hundred or more, the effective factor for tritium
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oxide is about one and nine tenths. Air-purifying respirators are not suitable for
protection against tritium oxide. See also footnote 9 concerning supplied-air suits.

Canisters and cartridges shall not be used beyond service-life limitations.

Under-chin type only. This type of respirator is not satisfactory for use where it
might be possible, such as, if an accident or emergency were to occur, for the
ambient airborne concentrations to reach instantaneous values greater than 10 times
the pertinent values in table I, column 3 of appendix B of chapter 33-10-04.1.1.
This type of respirator is not suitable for protection against plutonium or other
high-toxicity materials. The mask is to be tested for fit prior to use, each time
it is donned.

a. Equipment shall be operated in a manner that ensures that proper air flow-rates
are maintained. A protection factor of no more than one thousand may be
utilized for tested-and-certified supplied-air hoods when a minimum air flow of
six cubic feet per minute (0.17 m’/min) is maintained and calibrated air line
pressure gauges or flow measuring devices are used. A protection factor of up
to two thousand may be used for tested and certified hoods only when the air
flow is maintained at the manufacturer's recommended maximum rate for the
equipment, this rate is greater than six cubic feet per minute (0.17 m*/min) and
calibrated air line pressure gauges or flow measuring devices are used.

b. The design of the supplied-air hood or helmet, with a minimum flow of six cubic

feet per minute (0.17 m’/min) of air, may determine its overall efficiency and
the protection it provides. For example, some hoods aspirate contaminated air
into the breathing zone when the wearer works with hands-over-head. This
aspiration may be overcome if a short cape-like extension to the hood is worn
under a coat or overalls. Other limitations specified by the approval agency

shall be considered before using a hood in certain types of atmospheres. See
footnote 9.
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9. Appropriate protection factors shall be determined, taking into account the design
of the suit and its permeability to the contaminant under conditions of use. There
shall be a standby rescue person equipped with a respirator or other apparatus

appropriate for the potential hazards and communications equipment whenever supplied-
air suits are used.

10. No approval schedules are currently available for this equipment. Equipment is to

be evaluated by testing or on the basis of reliable test information.

11. This type of respirator may provide greater protection and be used as an emergency

device in unknown concentrations for protection against inhalation hazards. External
radiation hazards and other limitations to permitted exposure, such as skin
absorption, must be taken into account in such circumstances.

12. Quantitative fit testing shall be performed on each individual, and no more than two

hundredths percent leakage is allowed with this type of apparatus. Perceptible
outward leakage of gas from this or any positive pressure self-contained breathing
apparatus is unacceptable because service life will be reduced substantially.
Special training in the use of this type of apparatus shall be provided to the
wearer.

Note 1: Protection factors for respirators approved by the U.S. bureau of mines and the
national institute for occupational safety and health, according to applicable approvals
for respirators for type and mode of use to protect against airborne radionuclides, may
be used to the extent that they do not exceed the protection factors listed in this
table. The protection factors 1listed in this table may not be appropriate to
circumstances where chemical or other respiratory hazards exist in addition to
radioactive hazards. The selection and use of respirators for such circumstances should
take into account applicable approvals of the U.S. bureau of mines and the national
institute for occupational safety and health.

Note 2: Radioactive contaminants, for which the concentration values in table I, column
3 of appendix B of chapter 33-10-04.1.1 are based on internal dose due to inhalation,
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may present external exposure hazards at higher concentrations. Under these
circumstances, limitations on occupancy may have to be governed by external dose limits.



APPENDIX C

QUANTITIES' OF LICENSED OR REGISTERED MATERIAL REQUIRING LABELING

Radionuclide Quantity Radionuclide Quantity
(uCi) * (uci) =
Hydrogen-3 1,000 Chromium-48 1,000
Beryllium-7 1,000 Chromium-49 1,000
Beryllium-10 1 Chromium-51 1,000
Carbon-11 1,000 Manganese-51 1,000
Carbon-14 =666 100 Manganese-52m 1,000
Fluorine-18 1,000 Manganese-52 100
Sodium-22 10 Manganese-53 1,000
Sodium-24 100 Manganese-54 100
Magnesium-28 100 Manganese-56 1,000
Aluminum-26 10 Iron-52 100
Silicon-31 1,000 Iron-55 100
Silicon-32 1 Iron-59 10
Phosphorus-32 10 Iron-60 1
Phosphorus-33 100 Cobalt-55 100
Sulfur-35 100 Cobalt-56 10
Chlorine-36 10 Cobalt-57 100
Chlorine-38 1,000 Cobalt-58m 1,000
Chlorine-39 1,000 Cobalt-58 100
Argon-39 1,000 Cobalt-60m 1,000
Argon-41 1,000 Cobalt-60 1
Potassium-40 100 Cobalt-61 1,000
Potassium-42 1,000 Cobalt-62m 1,000
Potassium~43 1,000 Nickel-56 100
Potassium-44 1,000 Nickel-57 100
Potassium-45 1,000 Nickel-59 100
Calcium~-41 100 Nickel-63 100
Calcium-45 100 Nickel-65 1,000
Calcium-47 100 Nickel-66 10
Scandium-43 1,000 Copper-60 1,000
Scandium-44m 100 Copper-61 1,000
Scandium-44 100 Copper-64 1,000
Scandium-46 10 Copper-67 1,000
Scandium-47 100 Zinc-62 100
Scandium-48 100 Zinc-63 1,000
Scandium-49 1,000 Zinc-65 10
Titanium-44 1 Zinc-69m 100
Titanium-45 1,000 Zinc-69 1,000
Vanadium-47 1,000 Zinc-71m 1,000
Vanadium-48 100 Zinc-72 100
Vanadium-49 1,000 Gallium-65 1,000
Gallium-66 100 Krypton-81 1,000
Gallium-67 1,000 Krypton-83m 1,000
Gallium-68 1,000 Krypton-85m 1,000
Gallium-70 1,000 Krypton-85 1,000
Gallium-72 100 Krypton-87 1,000
Gallium-73 1,000 Krypton-88 1,000
Germanium-66 1,000 Rubidium-79 1,000
Germanium-67 1,000 Rubidium-81lm 1,000
Germanium-68 10 Rubidium-81 1,000
Germanium-69 1,000 Rubidium-82m 1,000
Germanium-71 1,000 Rubidium-83 100
Germanium-75 1,000 Rubidium-84 100
Germanium-77 1,000 Rubidium-86 100
Germanium-78 1,000 Rubidium-87 100
Arsenic-69 1,000 Rubidium-88 1,000
Arsenic-70 1,000 Rubidium-89 1,000
Arsenic-71 100 Strontium-80 100
Arsenic-72 100 Strontium-81 1,000

* To convert uCi to kBg, multiply the uCi value by 37.
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QUANTITIES' OF LICENSED OR REGISTERED MATERIAL REQUIRING LABELING

Radionuclide Quantity Radionuclide Quantity
(uCi) * (uCi)*
Arsenic-73 100 Strontium-83 100
Arsenic-74 100 Strontium-85m 1,000
Arsenic-76 100 Strontium-85 100
Arsenic-77 100 Strontium-87m 1,000
Arsenic-78 1,000 Strontium-89 10
Selenium-70 1,000 Strontium-90 0.1
Selenium-73m 1,000 Strontium-91 100
Selenium-73 100 Strontium-92 100
Selenium-75 100 Yttrium-86m 1,000
Selenium-79 100 Yttrium-86 100
Selenium-81m 1,000 Yttrium-87 100
Selenium-81 1,000 Yttrium-88 10
Selenium-83 1,000 Yttrium-90m 1,000
Bromine-74m 1,000 Yttrium-90 10
Bromine-74 1,000 Yttrium-91m 1,000
Bromine-75 1,000 Yttrium-91 10
Bromine-76 100 Yttrium-92 100
Bromine-77 1,000 Yttrium-93 100
Bromine-80m 1,000 Yttrium-94 1,000
Bromine-80 1,000 Yttrium-95 1,000
Bromine-82 100 Zirconium-86 100
Bromine-83 1,000 Zirconium-88 10
Bromine-84 1,000 Zirconium-89 100
Krypton-74 1,000 Zirconium-93 1
Krypton-76 1,000 Zirconium-95 10
Krypton-77 1,000 Zirconium-97 100
Krypton-79 1,000
Niobium-88 1,000 Palladium-101 1,000
Niobium-89m Palladium-103 100
(66 min) 1,000 Palladium-107 10
Niobium-89 Palladium-109 100
(122 min) 1,000 Silver-102 1,000
Niobium-90 100 Silver-103 1,000
Niobium-93m 10 Silver-104m 1,000
Niobium-94 1 Silver-104 1,000
Niobium-95m 100 Silver-105 100
Niobium-95 100 Silver-106m 100
Niobium-96 100 Silver-106 1,000
Niobium-97 1,000 Silver-108m 1
Niobium-98 1,000 Silver-110m 10
Molybdenum-90 100 Silver-111 100
Molybdenum-93m 100 Silver-112 100
Molybdenum-93 10 Silver-115 1,000
Molybdenum-99 100 Cadmium-104 1,000
Molybdenum-101 1,000 Cadmium-107 1,000
Technetium-93m 1,000 Cadmium-109 1
Technetium-93 1,000 Cadmium-113m 0.1
Technetium-94m 1,000 Cadmium-113 100
Technetium-94 1,000 Cadmium-115m 10
Technetium-96m 1,000 Cadmium-115 100
Technetium-96 100 Cadmium-117m 1,000
Technetium-97m 100 Cadmium-117 1,000
Technetium-97 1,000 Indium-109 1,000
Technetium-98 10 Indium-110
Technetium-99m 1,000 (69.1 min) 1,000
Technetium-99 100 Indium-110
Technetium-101 1,000 (4.9 h) 1,000
Technetium-104 1,000 Indium-111 100

* To convert uCi to kBqg, multiply the uCi wvalue by 37.
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Radionuclide Quantity Radionuclide Quantity
{uCi) * (uCi)*

Ruthenium-94 1,000 Indium-112 1,000
Ruthenium-97 1,000 Indium-113m 1,000
Ruthenium-103 100 Indium~114m 10
Ruthenium-105 1,000 Indium-115m 1,000
Ruthenium-106 1 Indium-115 100
Rhodium-99m 1,000 Indium-116m 1,000
Rhodium-99 100 Indium-117m 1,000
Rhodium-100 100 Indium-117 1,000
Rhodium-101m 1,000 Indium-119m 1,000
Rhodium-101 10 Tin-110 100
Rhodium-102m 10 Tin-111 1,000
Rhodium-~102 10 Tin-113 100
Rhodium-103m 1,000 Tin-117m 100
Rhodium-105 100 Tin-119m 100
Rhodium-106m 1,000 Tin-121m 100
Rhodium-107 1,000 Tin-121 1,000
Palladium-100 100
Tin-123m 1,000 Tellurium-133 1,000
Tin-123 10 Tellurium-134 1,000
Tin-125 10 Iodine-120m 1,000
Tin-126 10 Iodine-120 100
Tin-127 1,000 Iodine-121 1,000
Tin-128 - 1,000 Iodine-123 100
Antimony-115 1,000 Iodine-124 10
Antimony-116m 1,000 Iodine-125 1
Antimony-116 1,000 Jodine-126 1
Antimony-117 1,000 Iodine-128 1,000
Antimony-118m 1,000 Iodine-129 1
Antimony-119 1,000 ) Iodine-130 10
Antimony-120 ) Iodine-131 1

(16 min) 1,000 Iodine-132m 100
Antimony-120 Todine-132 100

(5.76 4) 100 Iodine-133 10
Antimony-122 100 Iodine-134 1,000
Antimony-124m 1,000 Iodine-135 100
Antimony-124 10 Xenon-120 1,000
Antimony-125 - 100 Xenon-121 1,000
Antimony-126m 1,000 Xenon-122 ) 1,000
Antimony-126 100 Xenon-123 1,000
Antimony-127 100 Xenon-125 1,000
Antimony-128 Xenon-127 1,000

(10.4 min) 1,000 Xenon-129m 1,000
Antimony-128 Xenon-131m 1,000

(9.01 h) 100 Xenon-133m 1,000
Antimony-129 100 Xenon-133 1,000
Antimony-130 1,000 Xenon-135m 1,000
Antimony-131 1,000 Xenon-135 1,000
Tellurium-116 1,000 Xenon-138 1,000
Tellurium-121m 10 Cesium-125 1,000
Tellurium-121 100 Cesium-127 1,000
Tellurium-123m 10 Cesium-129 1,000
Tellurium-123 100 Cesium-130 1,000
Tellurium-125m 10 Cesium-131 1,000
Tellurium-127m 10 Cesium-132 100
Tellurium-127 1,000 Cesium-134m 1,000
Tellurium-129m 10 Cesium-134 10
Tellurium-129 1,000 Cesium-135m 1,000
Tellurium-131m 10 Cesium-135 100
Tellurium-131 100 Cesium~136 10
Tellurium-132 10 Cesium-137 10
Tellurium-133m 100 Cesium-138 1,000
* To convert uCi to kBqg, multiply the uCi value by 37.
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Radionuclide Quantity Radionuclide Quantity
(uCi) * (uci)*
Barium-126 1,000 Promethium-141 1,000
Barium-128 100 Promethium-143 100
Barium-131m 1,000 Promethium-144 10
Barium-131 100 Promethium-145 10
Barium-133m 100 Promethium-146 1
Barium-133 100 Promethium-147 10
Barium-135m 100 Promethium-148m 10
Barium-139 1,000 Promethium-148 10
Barium-140 100 Promethium-149 100
Barium-~141 1,000 Promethium-150 1,000
Barium-~142 1,000 Promethium-151 100
Lanthanum-131 1,000 Samarium-141m 1,000
Lanthanum-132 100 Samarium-141 1,000
Lanthanum-135 1,000 Samarium-142 1,000
Lanthanum-137 10 Samarium-145 100
Lanthanum-138 100 Samarium-146 1
Lanthanum-140 100 Samarium-147 100
Lanthanum-141 100 Samarium-151 10
Lanthanum-142 1,000 Samarium-153 100
Lanthanum-143 1,000 Samarium-155 1,000
Cerium-134 100 Samarium-156 1,000
Cerium-135 100 Europium-145 100
Cerium-137m 100 Europium-146 100
Cerium-137 1,000 Europium-147 100
Cerium-139 100 Europium-148 10
Cerium-141 100 Europium-149 100
Cerium-143 ' 100 Europium-150
Cerium-144 1 (12.62 h) 100
Praseodymium-136 1,000 Europium-150
Praseodymium~137 1,000 (34.2 y) 1
Praseodymium-138m 1,000 Europium-152m 100
Praseodymium-139 1,000 Europium-152 1
Praseodymium-142m 1,000 Europium-154 1
Praseodymium-142 100 Europium-155 10
Praseodymium-143 100 Europium-156 100
Praseodymium-144 1,000 Europium-157 100
Praseodymium-145 100 Europium-158 1,000
Praseodymium-147 1,000 Gadolinium-145 1,000
Neodymium-136 1,000 Gadolinium-146 10
Neodymium-138 100 Gadolinium-147 100
Neodymium-139m 1,000 Gadolinium-148 0.001
Neodymium-139 1,000 Gadolinium-149 100
Neodymium-141 1,000 Gadolinium-151 10
Neodymium-147 100 Gadolinium-152 100
Neodymium-149 1,000 Gadolinium-153 10
Neodymium-151 1,000 Gadolinium-159 100
Terbium-147 1,000 Ytterbium-162 1,000
Terbium-149 100 Ytterbium-166 100
Terbium-150 1,000 Ytterbium-167 1,000
Terbium-151 100 Ytterbium-169 100
Terbium-153 1,000 Ytterbium-175 100
Terbium-154 100 Ytterbium-177 1,000
Terbium-155 1,000 Ytterbium-178 1,000
Terbium-156m Lutetium-169 100
(5.0 h) 1,000 Lutetium-170 100
Terbium-156m Lutetium-171 100
(24.4 h) 1,000 Lutetium-172 100
Terbium-156 100 Lutetium-173 10
Terbium-157 10 Lutetium-174m 10
Terbium-158 1 Lutetium-174 10
Terbium-160 10 Lutetium-176m 1,000
Terbium-161 100 Lutetium-176 100
* To convert uCi to kBg, multiply the uCi value by 37.
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Radionuclide Quantity Radionuclide Quantity
(uCiy* (uCij=*
Dysprosium-155 1,000 Lutetium-177m 10
Dysprosium-157 1,000 Lutetium-177 100
Dysprosium-159 100 Lutetium-178m 1,000
Dysprosium-165 1,000 Lutetium-178 1,000
Dysprosium-166 100 Lutetium-179 1,000
Holmium-155 1,000 Hafnium-170 100
Holmium-157 1,000 Hafnium-172 1
Holmium-159 1,000 Hafnium-173 1,000
Holmium-161 1,000 Hafnium-175 100
Holmium-162m 1,000 Hafnium-177m 1,000
Holmium-162 1,000 Hafnium-178m 0.1
Holmium-164m 1,000 Hafnium-179m 10
Holmium-164 1,000 Hafnium-180m 1,000
Holmium-166m 1 Hafnium-181 10
Holmium-166 100 Hafnium-182m 1,000
Holmium-167 1,000 Hafnium-182 0.1
Erbium-161 1,000 Hafnium-183 1,000
Erbium-165 1,000 Hafnium-184 100
Exrbium-169 100 Tantalum-172 1,000
Erbium-171 100 Tantalum-173 1,000
Erbium-172 100 Tantalum-174 1,000
Thulium-162 1,000 Tantalum-175 1,000
Thulium-166 100 Tantalum-176 100
Thulium~167 100 Tantalum-177 1,000
Thulium-170 10 Tantalum-178 1,000
Thulium-171 10 Tantalum-179 100
Thulium-172 100 Tantalum-180m 1,000
Thulium-173 100 Tantalum-180 100
Thulium-175 1,000 Tantalum-182m 1,000
Tantalum-182 10 Iridium-188 100
Tantalum-183 100 Iridium-189 100
Tantalum-184 100 Iridium-190m 1,000
Tantalum-185 1,000 Iridium-190 100
Tantalum-186 1,000 Iridium-192m
Tungsten-176 1,000 (1.4 min) 10
Tungsten-177 1,000 Iridium-192
Tungsten-178 1,000 (73.8 4) 1
Tungsten-179 1,000 Iridium-194m 10
Tungsten-181 1,000 Iridium-194 100
Tungsten-185 100 Iridium-195m 1,000
Tungsten-187 100 Iridium-195 1,000
Tungsten-188 10 Platinum-186 1,000
Rhenium-177 1,000 Platinum-188 100
Rhenium-178 1,000 Platinum-189 1,000
Rhenium-181 1,000 Platinum-191 100
Rhenium-182 Platinum-193m 100
(12.7 h) 1,000 Platinum-193 1,000
Rhenium-182 Platinum-195m 100
(64.0 h) 100 Platinum-197m 1,000
Rhenium~184m 10 Platinum-197 100
Rhenium-184 100 Platinum-199 1,000
Rhenium-186m 10 Platinum-200 100
Rhenium-186 100 Gold-193 1,000
Rhenium~187 1,000 Gold-194 100
Rhenium-188m 1,000 Gold-195 10
Rhenium-188 100 Gold-198m 100
Rhenium-189 100 Gold-198 100

* To convert uCi to kBg, multiply the uCi value by 37.
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Radionuclide Quantity Radionuclide Quantity

“ (uci) (uCi)*

4 Osmium-180 1,000 Gold-199 100

. Osmium-181 1,000 Gold-200m 100
Osmium-182 100 Gold-200 1,000
Osmium-~185 100 Gold-201 1,000
Osmium~189m 1,000 Mercury-193m 100
Osmium-191m 1,000 Mercury-193 1,000
Osmium-191 100 Mercury-194 1

: Osmium-193 100 Mercury-195m 100

| Osmium-194 1 Mercury-195 1,000

. Iridium-182 1,000 Mercury-197m 100
Iridium-184 1,000 Mercury-197 1,000
Iridium-185 1,000 Mercury-199m 1,000
Iridium-186 100 Mercury-203 100
Iridium-187 1,000
Thallium-194m 1,000 Francium-223 100
Thallium-194 1,000 Radium-223 0.1
Thallium-195 1,000 Radium-224 0.1
Thallium-197 1,000 Radium-225 0.1
Thallium-198m 1,000 Radium-226 0.1
Thallium-198 1,000 Radium-227 1,000
Thallium-199 1,000 Radium-228 0.1
Thallium-201 1,000 Actinium-224 1
Thallium-200 1,000 Actinium-225 0.01
Thallium-202 100 Actinium-226 0.1
Thallium-204 _ 100 Actinium-227 0.001
Lead-195m 1,000 Actinium-228 1
Lead-198 1,000 Thorium-226 10

| Lead-199 1,000 Thorium-227 0.01

i Lead-200 100 Thorium-228 0.001
Lead-201 1,000 Thorium-229 0.001
Lead-202m 1,000 Thorium-230 0.001
Lead-202 10 Thorium-231 100
Lead-203 1,000 Thorium-232 100
Lead-205 100 Thorium-234 10
Lead-209 1,000 Thorium-natural 100
Lead-210 0.01 Protactinium-227 10
Lead-211 100 Protactinium-228 1
Lead-212 1 Protactinium~-230 0.1
Lead-214 100 Protactinium-231 0.001
Bismuth-200 1,000 Protactinium-232 1
Bismuth-201 1,000 Protactinium-233 100
Bismuth-202 1,000 Protactinium-234 100
Bismuth-203 100 Uranium-230 0.01
Bismuth-205 100 Uranium-231 100
Bismuth-206 100 Uranium-232 0.001
Bismuth-207 10 Uranium-233 0.001
Bismuth-210m 0.1 Uranium-234 0.001
Bismuth-210 1 Uranium-235 0.001
Bismuth-212 10 Uranium-236 0.001
Bismuth-213 10 Uranium-237 100
Bismuth-214 100 Uranium-238 100

. Polonium-203 1,000 Uranium-~239 1,000

[ Polonium-205 1,000 Uranium-240 100

. Polonium-207 1,000 Uranium-natural 100
Polonium-210 0.1 Neptunium-232 100
Astatine-207 100 Neptunium-233 1,000
Astatine-211 10 Neptunium-234 100
Radon-220 1 Neptunium-235 100
Radon-222 1 Neptunium-236
Francium-222 100 (1.15E+5 vy) 0.001
* To convert uCi to kBqg, multiply the uCi value by 37.
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Radionuclide Quantity Radionuclide Quantity
(uCi) * (uciy*
Neptunium-236 Curium-242 0.01
(22.5 h) 1 Curium-243 0.001
Neptunium-237 0.001 Curium-244 0.001
Neptunium-238 10 Curium-~245 0.001
Neptunium-239 100 Curium-246 0.001
Neptunium-240 1,000 Curium-247 0.001
Plutonium-234 10 Curium-248 0.001
Plutonium-235 1,000 Curium-249 1,000
Plutonium-236 0.001 Berkelium-245 100
Plutonium-237 100 Berkelium-246 100
Plutonium-238 0.001 Berkelium-247 0.001
Plutonium-239 0.001 Berkelium-249 0.1
Plutonium-240 0.001 Berkelium-~250 10
Plutonium-241 0.01 Californium-244 100
Plutonium-242 0.001 Californium-246 1
Plutonium-243 1,000 Californium-248 0.01
Plutonium-244 0.001 Californium-249 0.001
Plutonium-245 100 Californium-250 0.001
Americium-237 1,000 Californium-251 0.001
Americium-238 100 Californium-252 0.001
Americium-239 1,000 Californium-253 0.1
Americium-240 100 Californium-254 0.001
Americium-241 0.001 Einsteinium-250 100
Americium-242m 0.001 Einsteinium-251 100
Americium-242 10 Einsteinium-253 0.1
Americium-243 0.001 Einsteinium-254m 1
Americium-244m 100 Einsteinium-254 0.01
Americium-244 10 Fermium-252 1
Americium-245 1,000 Fermium-253 1
Americium-246m 1,000 Fermium-254 10
Americium-246 1,000 Fermium-255 1
Curium-238 100 Fermium-257 0.01
Curium-240 0.1 Mendelevium-257 10
Curium-241 1 Mendelevium-258 0.01
Any alpha-emitting Any radionuclide
radionuclide not other than alpha-
listed above or emitting radionuclides
mixtures of alpha not listed above, or
emitters of unknown mixtures of beta
composition 0.001 emitters of unknown

composition 0.01

NOTE: For purposes of subdivision e of subsection 2 of section 33-10-04.1.1-
13, subdivision a of subsection 5 of section 33-10-04.1.1-13, and subdivision
a of subsection 1 of section 33-10-04.1.1-16 where there is involved a
combination of radionuclides in known amounts, the limit for the combination
shall be derived as follows: determine, for each radionuclide in the
combination, the ratio between the quantity present in the combination and
the limit otherwise established for the specific radionuclide when not in
combination. The sum of such ratios for all radiocnuclides in the combination
may not exceed "1" -- that is, unity.

Phe quantities listed above were derived by taking 1/10th of the most
restrictive ALI listed in Table I, Columns 1 and 2, of Appendix B to Chapter
33-10-04.1.1, rounding to the nearest factor of 10, and constraining the
values listed between 37 Bg and 37 MBq (0.001 and 1,000 uCi). Values of 3.7
MBg (100 wCi) have been assigned for radionuclides having a radiocactive half-
life in excess of E+9 years, except rhenium, 37 MBg (1,000 uCi), to take into
account their low specific activity.

* To convert uCi to kBg, multiply the uCi value by 37.
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APPENDIX D
REQUIREMENTS FOR TRANSFER OF LOW-LEVEL RADIOACTIVE WASTE
FOR DISPOSAL AT LAND DISPOSAL FACILITIES AND MANIFESTS

Manifest

The shipment manifest shall contain the name, address, and
telephone number of the person generating the waste. The
manifest shall also include the name, address, and telephone
number or the name and United States environmental protec-
tion agency hazardous waste identification number of the
person transporting the waste to the land disposal facility.
The manifest shall also indicate: a physical description of
the waste, the volume, radionuclide identity and quantity,
the total radioactivity, and the principal chemical form.
The solidification agent shall be specified. Waste
containing more than one-tenth percent chelating agents by
weight shall be identified and the weight percentage of the
chelating agent estimated. Wastes classified as class A,
class B, or class C in subsection 1 of appendix E shall be
clearly identified as such in the manifest. The total
quantity of the radionuclides hydrogen-3, carbon-14,
technetium-99, and iodine-129 shall be shown. The manifest
may be shipping papers used to meet United States department
of transportation or United States environmental protection
agency rules or requirements of the receiver, provided all
the required information is included. Copies of manifests
may be legible carbon copies or legible photocopies.

Certification

The waste generator shall include in the shipment manifest a
certification that the transported materials are properly
classified, described, packaged, marked, and labeled and are
in proper condition for transportation according to the
applicable rules of the United States department of
transportation and the department. An authorized
representative of the waste generator shall sign and date
the manifest.

Control and tracking

a. Any radioactive waste generator who transfers
radiocactive waste to a land disposal facility or a
licensed waste collector shall comply with the
requirements in paragraphs 1 through 8. Any
radioactive waste generator who transfers waste to a
licensed waste processor who treats or repackages waste
shall comply with the requirements of paragraphs 4
through 8. A licensee shall:
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b.

(6)

(8)

Prepare all wastes so that the waste is classified
according to subsection 1 of appendix E and meets
the waste characteristics requirements in
subsection 2 of appendix E;

Label each package of waste to identify whether it
is class A waste, class B waste, or class C waste,
in accordance with subsection 1 of appendix E;

Conduct a quality control program to ensure
compliance with subsections 1 and 2 of appendix E;
the program shall include management evaluation of
audits;

Prepare shipping manifests to meet the
requirements of subsections 1 and 2;

Forward a copy of the manifest to the intended
recipient, at the time of shipment, or deliver to
a collector at the time the waste is collected,
obtaining acknowledgment of receipt in the form of
a signed copy of the manifest or equivalent
documentation from the collector;

Include one copy of the manifest with the
shipment;

Retain a copy of the manifest and documentation of
acknowledgment of receipt as the record of
transfer of licensed material as required by
subsection 12 of section 33-10-03-05; and

For any shipments or any portion of a shipment for
which acknowledgment of receipt has not been
received within the times set forth in this
section, conduct an investigation in accordance
with subdivision e.

Any waste collector licensee who handles only
prepackaged waste shall:

(1)

Acknowledge receipt of the waste from the
generator within one week of receipt by returning
a signed copy of the manifest or equivalent
documentation;

Prepare a new manifest to reflect consolidated
shipments; the new manifest shall serve as a
listing or index for the detailed generator
manifests. Copies of the generator manifests
shall be a part of the new manifest. The waste
collector may prepare a new manifest without
attaching the generator manifests, provided the
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C.

new manifest contains for each package the
information specified in subsection 1. The
collector licensee shall certify that nothing has
been done to the waste that would invalidate the
generator's certification;

Forward a copy of the new manifest to the land
disposal facility operator at the time of
shipment;

Include the new manifest with the shipment to the
disposal site;

Retain a copy of the manifest and documentation of
acknowledgment of receipt as the record of
transfer of licensed material as required by
subsection 12 of section 33-10-03-05, and retain
information from generator manifest until

disposttionr—ts—authorized—bythe—department the

license is terminated; and

For any shipments or any portion of a shipment for
which acknowledgment of receipt is not received
within the times set forth in this section,
conduct an investigation in accordance with
subdivision e.

Any licensed waste processor who treats or repackages
wastes shall:

(1)

(3)

(4)

(5)

Acknowledge receipt of the waste from the
generator within one week of receipt by returning
a signed copy of the manifest or equivalent
documentation;

Prepare a new manifest that meets the requirements
of subsections 1 and 2. Preparation of the new
manifest reflects that the processor is
responsible for the waste;

Prepare all wastes so that the waste is classified
according to subsection 1 of appendix E and meets
the waste characteristics requirements in
subsection 2 of appendix E;

Label each package of waste to identify whether it
is class A waste, class B waste, or class C waste,
in accordance with subsections 1 and 3 of appendix
E;

Conduct a quality control program to ensure
compliance with subsections 1 and 2 of appendix E.

188



d.

(7)

The program shall include management evaluation of
audits;

Forward a copy of the new manifest to the disposal
site operator or waste collector at the time of
shipment, or deliver to a collector at the time
the waste is collected, obtaining acknowledgment
of receipt in the form of a signed copy of the
manifest or equivalent documentation by the
collector;

Include the new manifest with the shipment;

Retain copies of original manifests and new
manifests and documentation of acknowledgment of
receipt as the record of transfer of licensed
material required by subsection 12 of section 33-
10-03-05; and

For any shipment or portion of a shipment for
which acknowledgment is not received within the
times set forth in this section, conduct an
investigation in accordance with subdivision e.

The land disposal facility operator shall:

(1)

(2)

Acknowledge receipt of the waste within one week
of receipt by returning a signed copy of the
manifest or equivalent documentation to the
shipper. The shipper to be notified is the
licensee who last possessed the waste and
transferred the waste to the operator. The
returned copy of the manifest or equivalent
documentation shall indicate any discrepancies
between materials listed on the manifest and
materials received;

Maintain copies of all completed manifests or
equivalent documentation until the department
anthorizes—thetr—disposttion license is

terminated; and

Notify the shipper, that is, the generator, the
collector, or processor, and the department when
any shipment or portion of a shipment has not
arrived within sixty days after the advance
manifest was received.

Any shipment or portion of a shipment for which
acknowledgment is not received within the times set
forth in this section shall:
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Be investigated by the shipper if the shipper has
not received notification or receipt within twenty
days after transfer; and

Be traced and reported to whom. The investigation
shall include tracing the shipment and filing a
report with the department. Each licensee who
conducts a trace investigation shall file a
written report with the department within two
weeks of completion of the investigation.
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APPENDIX G
REQUIREMENTS FOR TRANSFERS OF LOW-
LEVEL RADIOACTIVE WASTE INTENDED FOR DISPOSAL AT LICENSED LAND
DISPOSAL FACILITIES AND MANIFESTS

I. Manifest

A waste generator, collector, or processor who transports, or
offers for transportation, low-level radiocactive 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 U.S. Nuclear Regulatory
Commission (NRC) Forms 540 (Uniform Low-Level Radiocactive Waste
Manifest (Shipping ©Paper)) and 541 (Uniform Low-Level
Radioactive Waste Manifest (Container and Waste Description))
and, 1f necessary, on an applicable NRC Form 542 (Uniform
Low-Level Radiocactive Waste Manifest (manifest Index and
Regional Compact Tabulation)). NRC Forms 540 and S540A must be
completed and must physically accompany the pertinent low-level
waste shipment. Upon agreement 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 this part when
they ship:

(a) 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
part; or

(c) Radioactively contaminated material to 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. NRC 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,
U.S. Nuclear Regulatory Commission, Washington, DC 20555,
telephone (301) 415-7232.

This appendix includes information requirements of the
Department of Transportation, as codified in 49 CFR part 172.
Information on hazardous, medical, or other waste, required to
meet Environmental Protection Agency regulations, as codified in
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40 CFR parts 259, 261 or elsewhere, is not 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 a low-level radiocactive 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 radiocactive 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 part, 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 EPA as
required by 40 CFR part 263,

Generator 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 Radiocactive Waste
Policy Amendments Act of 1985 (e.g., waste generated as a result
of decontamination or recycle activities).

High integrity container (HIC) means a container commonly
designed to meet the structural stability requirements of the
U.S. Nuclear Regulatory Commission Requirements in 10 CFR part
61 section 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 “geologic
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repository” as defined in 10 CFR part 60 is not considered a
“land disposal facility”

NRC 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 has the same meaning as that given in Chapter 33-10-01.

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
radiocactive 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 and, if required, NRC Form
540A which includes the information required by DOT 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 repackaging the collected waste, to
another licensed waste collector, licensed waste processor, or
licensed land disposal facility.
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Waste description means the physical, chemical and radiological
description of a low-level radiocactive waste as called for on
NRC Form 541.

Waste generator means an entity, operating under a Commission or
Agreement State license, who (1) possesses any material or
component that contains radiocactivity or 1is 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'' 1f 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:

1. The name, facility address, and telephone number of the
licensee shipping the waste;

2. 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

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

|~

Shipment Information

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

1. The date of the waste shipment;
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The total number of packages/disposal containers;

The total disposal volume and disposal weight in the
shipment;

The total radionuclide activity in the shipment;

The activity of each of the radionuclides H-3, C-14,
Tc-99, and I-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 radiocactive waste shall provide the

following information on the uniform manifest regarding the

waste and each disposal container of waste in the shipment:

1.

IN

=]

|U1

|0\

!\1

o |

10.

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 gross 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 0.1% 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 1in source
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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;

11. The total radioactivity within each container; and

12. For wastes consigned to a disposal facility, the
classification of the waste pursuant to 10 CFR part 61
section 55. Waste not meeting the structural stability
requirements of 10 CFR par 61 section 56 subsection (b)
must be identified.

Uncontainerized Waste Information

The shipper of the radioactive waste shall provide the
following information on the uniform manifest regarding a
waste shipment delivered without a disposal container:

1. The approximate volume and weight of the waste;

||.\)

A physical and chemical description of the waste;

IbJ

The total weight percentage of chelating agent if the
chelating agent exceeds 0.1% by weight, plus the
identity of the principal chelating agent;

For waste consigned to a disposal facility, the
classification of the waste pursuant to 10 CFR part 61
section 55. Waste not meeting the structural stability
requirements of 10 CFR part 61 section 56 subsection (Db)
must be identified;

|4>

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

|

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

Multi-Generator Disposal Container Information

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 part).
It also applies to mixtures of wastes shipped in an
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IT.

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

1. 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.

2. 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
solidification/stabilization media), the identities and
activities of individual radionuclides contained in
these waste types within the disposal container. For
each generator, provide the following:

(a) 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 0.1%
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 1if the media is claimed to meet
stability requirements in 10 CFR part 61 section 56
subsection (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.

Certification

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 regulations 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.
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III. Control and Tracking

1.

Any licensee who transfers radiocactive waste to a land
disposal facility or a licensed waste collector shall
comply with the requirements in paragraphs A.l1 through
9 of this section. Any licensee who transfers waste to
a licensed waste processor for waste treatment or
repackaging shall comply with the requirements of
paragraphs A.4 through 9 of this section. A licensee
shall:’

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

according to 10 CFR part 61 section 55 and meets
the waste characteristics requirements in 10 CFR
part 61 section 56.

(b) Label each disposal container (or transport package

if potential radiation hazards preclude labeling of
the individual disposal container) of waste to
identify whether it is Class A waste, Class B
waste, Class C waste, or greater then (Class C
waste, in accordance with 10 CFR part 61 section
55; .

(c) Conduct a quality assurance program to assure

compliance with 10 CFR part 61 section 55 and 10
CFR part 61 section 56 (the program must include
management evaluation of audits);

(d) Prepare the NRC Uniform Low-Level Radioactive Waste

Manifest as required by this appendix;

(e) 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) 1is also
acceptable;

(f) Include NRC Form 540 (and NRC Form 540A, if

required) with the shipment regardless of the
option chosen in paragraph A.5 of this section;

(g) Receive acknowledgment of the receipt of the

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

(h) Retain a copy of or electronically store the

Uniform Low-Level Radiocactive Waste Manifest and
documentation of acknowledgment of receipt as the
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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

B. Any

which acknowledgment of receipt has not been
received within the times set forth in this
appendix, conduct an investigation in accordance
with paragraph E of this appendix.

waste collector licensee who handles only

prepackaged waste shall:

(a)

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

(c)

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 Radiocactive Waste Manifest to the
intended consignee so that either:

(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 (i) and (ii) is
also acceptable;

Include NRC Form 540 (and NRC Form 540aA, 1if

(e)

required) with the shipment regardless of the
option chosen in paragraph B.3 of this section;

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

(g)

Uniform Low-Level Radiocactive 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
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c.

appendix,

conduct an investigation in accordance

with paragraph E of thils appendix;

and

Notify the shipper and

the Administrator of the

nearest

Commission Regional

Office when any

shipment, or part of a

shipment, has not arrived

within 60 days

after

receipt of an advance

manifest, unless notifi

ed by the shipper that the

shipment has been cancelled.

Any licensed waste processa

r who treats or repackages

waste shall:

(a) 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

that meets the reguirements

of this appendix. Prepgd

ration 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

paragraph I.E. of this

appendix;

(c)

Prepare all wastes so that the waste is classified

according to 10 CFR part 61 section 55 and meets

the waste characteristi

¢s requirements in 10 CFR

part 61 section 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 CH

R part 61 section 55 and 10

CFR part 61 section 57;

Conduct a gquality ass

urance program to assure

compliance with 10 CFR

part 61 section 55 and 10

CFR part 61 section 56

(the program shall include

management evaluation of

F audits);

Forward a copy or el

ectronically transfer the

Uniform Low-Level Radiod

ctive Waste Manifest to the

intended consignee so t

hat 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

and (ii) is also

(I)

acceptable;

(g) Include NRC Form 540

(and NRC Form 540A, if

required) with the sh)

ipment regardless of the

option chosen in paragraph C.6 of this section;
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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 Radiocactive 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 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 paragraph E of this appendix; and

Notify the shipper and the Administrator of the

The

nearest Commission Regional Office when any
shipment, or part of a shipment, has not arrived
within 60 days after receipt of an advance
manifest, unless notified by the shipper that the
shipment has been canceled.

land disposal facility operator shall:

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 Radiocactive Waste Manifest
and materials received, copies or electronic
transfer of the affected forms must be returned
indicating the discrepancy;

Maintain copies of all completed manifests and

(c)

electronically store the information required by 10
CFR part 61 section 80 subsection (1) until the
Commission terminates the license; and

Notify the shipper and the Administrator of the

Any

nearest Commission Regional Office when any
shipment, or part of a shipment, has not arrived
within 60 days after receipt of an advance
manifest, unless notified by the shipper that the
shipment has been canceled.

shipment or part of a shipment for which"

acknowledgment is not received within the times set

forth in this section must:
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(a) Be investigated by the | shipper if the shipper has
not received notificatilon 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 nearest commisision regional office. Each
licensee who conducts a trace investigation shall
file a written report with the appropriate nuclear
regulatory commission regional office within two
weeks of completion of the investigation.
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Color:

1.

2.

APPENDIX H
RADIATION SYMBOL

\/ 60°\

\\\\\
$ \\Q\\\\\)’

The cross-hatched area is to be magenta, or purple, or black, and,;

The background is to be yellow.

Dimensions. The dimensions of the symbol are based on the radius of the
center circle (A):

1.

2.

The radius of the symbol is 5 times the radius of the center circle (5A).

The space between the center circle and the blades is one half of the
radius of the center circle (A/2).
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33-10-05-604. Equipment control.

CHAPTER 33-10-65

1. Performance requirements for radiography equipment. Equipment
used in industrial radiographic operations must meet the

following minimum criteria:

a.

- pursuant to the standard.

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

In addition to the requijrements specified in
subdivision a, the following requirements apply to
radiographic exposure devices and|associated equipment.

(1) Each radiographic exposure device mhst have 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 and serjal 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 exposure devices and associated
equipment is prohibited unless the design of any
replacement component, imcluding source holder,
source assembly, controls, or guide tubes would not
compromise the design safety features of the system.
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C.

In

addition to the requirements specified in

subdivisions a and b, the following requirements apply to
radiographic exposure devices and associated equipment
that allow the source to be moved out of the device for
routine operation.

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

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 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, 1lockbox, and drive cable
fittings on each radiographic exposure device must be
equipped with safety plugs or covers which must be
installed during storage and transportation to
protect the source assembly from water, mud, sand, or
other foreign matter.

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 crushing tests
for the control tube as specified in American
national standard standards institute N432-1980 and
a kinking resistance test that closely approximates
the kinking forces 1likely to be encountered during
use.

Guide tubes must be used when moving the source out
of the 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.

The guide tube exposure head connection must be able
to withstand the tensile test for control units
specified in American national standard standards
institute N432-1980.
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2.

(9) Source changers must provi
that the source will not be
from the changer when connect

drive cable to or from a soun

d. Al}--mrewly--manrufactured-radiegrap
asseeiated---equipment---acquired-
dandary-10;--1992;--must--eomply- -
this-seetions

e:--Al}-radiegraphie-expesure-deviees-
tR-use--after--January-10;--1996;-
requirements-ef-this-seetions

Notwithstanding subdivision a,

de a system for assuring
accidentally withdrawn
ing or disconnecting the
ce assembly.

Rie-expesure-deviees-and

--py---}ieensees---after
with-the-requirements-of

and-asseetated-equipment
-must--eomply--with--the

equipment used in

industrial radiographic operationg

need not comply with

section 8.9.2(c) of the endun

ance 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 realisti

cally exert on the lever

or crankshaft of the drive mechani

Sm.

Limits on 1levels of radiation for
devices and storage containers.

a. Radiographic exposure devices
inehes-{10-eentimeters} ten centi

radiographic exposure

asuring less than feur
meters [4 inches] from

the sealed source storage position
of the device shall have no radiat

to any exterior surface
jon level in excess of

fifty--millireentgens--f1:29-x-107 eeulembs-per-kilegram}

one hundred twenty-nine ten mi

11ionths coulombs per

kilogram |50 milliroentgens] pen
centimeters}; fifteen centimeters

hour at six-ineRes-{15
[6 inches] from any

exterior surface of the device.

devices measuring a minimum
centimeters} ten centimeters [4 i

Radiographic exposure
of feur---inehes---{16
nches] from the sealed

source storage position to any ex

device,
outer containers for radiographic
~have no radiation level in

milliroentgens-{5-16-x-10-5 eeulombs-per--kilogram}

hundred sixteen ten millionths

terior surface of the

and all storage containers for sealed sources or

exposure devices, shall
excess of twe--hurdred
five
coulombs per kilogram

[200 milliroentgens] per hour at a
ten-mit1iroentgens-12:58-x-10-6 e
hundred fifty hundred millionths

ny exterior surface, and
ulembs-per-kitegram} two
coulombs per kilogram

10 milliroentgens] per hour

at  thirty-nine---and

four-tenths-inehes-fi-meter} one meter 39.4 inches] from

The radiat
in the

any exterior surface.
with the sealed source
position.
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Subdivision a of this subsection applies to all equipment
manufactured prior to January 10, 1992. After January 10,
1996, radiographic equipment other than storage containers
and source changers must meet the requirements of
subsection 1, and subsection 2 applies only to storage
containers and source changers.

3. Locking of sources of radiation.

a.

Each source of radiation 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 1locked at
all times except when under the direct surveiliance of a
radiographer or radiographer trainee, 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.

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.

4., 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 vehicle
does not constitute a permanent storage Tlocation as
described in subdivision d.
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5.

If a vehicle is
material, a vehicle survey mu
securing radioactive material

to be used for storage of radioactive

5t be performed after
in the vehicle and before

transport to ensure that radiation levels do not exceed

the Tlimits

specified 1in 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
location:

(1)
(2)

Telephone service is establi

Industrial radiographic
or from the location.
(3) Industrial
other sites
location.

Radiation survey instruments.

a'

The licensee or registrant sh
calibrated and operable radiation
make physical radiation survey
chapter and chapter 33-10-04.1.

by this

subsection must have |a range

following applies to the

shed by the licensee.

services are advertised for

radiographic operations are conducted at
due to arrangements made from

the

11 maintain sufficient
survey instruments to
as required by this
nstrumentation required
such that twe

mi}liroentgens-{5-16-x-10"7 eeulombs--per--kilegram} five

hundred sixteen billionths

oulombs per kilogram

10~ eeulembs--per-kilegram} two

[2 milliroentgens| per hour throu?h ene-reentgen--{2:58--x

hundred fifty millionths

coulombs per kilogram [1 roentgen| per hour can be

measured.
Each radiation survey instrument

(1) At energies appropriate for
to exceed three months and

servicing.
(2) Such that accuracy within
percent can be demonstrated.
(3) At two points

two-thirds of full-scale on

shall be calibrated:

use and at intervals not
after each instrument

plus or minus twenty

located approximately one-third and

each scale for 1linear

scale instruments; at midrange of each decade, and at

two points of at least one de¢
instruments; and at approf
instruments.
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6.

Records of these calibrations must be maintained for two
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 Tleakage 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 1leak test shall be capable of detecting the presence
of five-theusandths--microeurie--{185---beequerets} 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 miereeuries-{beequerels}
becquerels [microcuries] and maintained for inspection by
the department for two years after the required leak test
is performed.

Any test conducted pursuant to subdivisions b and ¢ which
reveals the presence of five-theusandths--miereeurie--{185
beeguerels} 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 1licensee shall immediately withdraw the
equipment 1involved 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
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involved, the test results, and

taken.

Each radiographic exposure devi
attached to it a durable tag which
instruction: "Danger Radioac
Handle - Notify Civil Authorities

Quarterly inventory. Each licensee s

physical inventory to account for a
receiv
The records of the inventon
for two years from the date of the inv

radiography exposure devices
Ticensee.

the department and shall include the q
radioactive material, the location of
of the inventory, the name of the
inventory, the manufacturer, the mode
number.

Utilization logs. Each licensee or n
current logs, which shall be kept avai
the department for two years from
event, showing for each source of n
information:
a. A unique identification, such a
radiation machine, each radiograph
which a sealed source is located,

b. The identity of the radiographer t
c. Locations where used and dates of
d. The dates each source of radiation

and returned to storage.
Inspection and maintenance.

a. Each 1licensee or registrant shal

obvious defects in radiation

ind

the corrective action

ce must have permanently

has, as a minimum, the
tive Material - Do Not
if Found".

hall conduct a quarterly
11 sealed sources and
ed or possessed by the
ies shall be maintained
entory for inspection by
uantities and kinds of
sealed sources, the date
jvidual conducting the
1 number, and the serial

egistrant shall maintain
lable for inspection by
the date of the recorded
adiation the following

s serial number, of each
jc exposure device in
and each sealed source.
o whom assigned.

use.

is removed from storage

1 ensure that checks for
machines, radiographic

exposure devices, storage containers, and source changers

are performed prior to each day on
used.

Each Tlicensee or registrant shall
least quarterly inspection and ma
machines, radiographic expos
containers, and source changen
functioning of components impo
appropriate parts shall be maintai

the manufacturer's specifications.

and maintenance shall be maintaine
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10.

11.

department for two years from the date the inspection and
maintenance is performed.

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 repairs have been made.

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 1is used for personnel access to the
high radiation area shall have both visible and audible
warning signals to warn of the presence of radiation. The
visible signal shall be activated by radiation whenever
the source 1is exposed. The audible signal shall be
activated when an attempt is made to enter the
installation while the source is exposed.

The control device or alarm system shall be tested for
proper operation at the beginning of each day of equipment
use. If a control device or alarm system is operating
improperly, it must be immediately 1labeled as defective
and repaired before industrial radiographic operations are
resumed. Records of these tests shall be maintained for
inspection by the department for two years from the date
the tests were conducted.

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 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 device) to properly perform its intended
function.

The 1licensee shall include the following information in
each report submitted under subdivision a:

(1) A descripfion of the equipment problem.
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Cause of each incident, if k

(3) Manufacturer and model num
in the incident.

(4) Place, time, and date of the

(5) Actions taken to establish n

(6) Corrective actions taken
recurrence.

(7) Qualifications of personnel

Reports of overexposure submit
section 33-10-04.1-16 which inv

nown.

ber of equipment involved

incident.
ormal operations.

or planned to prevent

involved in the incident.

ted under subsection 3 of
plve failure of safety

components of radiography equipment must also include the

information specified in subdivis

History: Amended effective October 1, 1982; Ju
March 1, 1994; May 1, 1998.

General Authority: NDCC 23-20.1-04

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

33-10-05-65. Personal
radiographic personnel.

radiation

1. Training and testing.

a. The licensee or registrant shall
to act as a radiographer trainee
received copies of, instructions
an understanding of:

(1) The subjects outlined in app

(2) The rules contained in t
applicable sections of chapt
and 33-10-13;

(3) The appropriate department
registration; and

(4) The Tlicensee's or regi
emergency procedures.

b. The licensee or registrant shall
to act as a radiographer, as de
uAt+t unless such individual:

(1) Has met the requiremen

subsection 1;
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(2) Has previded---the--department--with--decumentation
shewing-completion-of completed at least thirty days
of on-the-job training by a radiographer instructor
as a radiographer trainee following completion of the
requirements of subdivision a of subsection 1;

Note: This requirement does not apply to individuals
designated as radiographers prior to March 1, 1992.

(3) Has demonstrated competence in the use of sources of
radiation, radiographic exposure devices, related
handling tools, and radiation survey instruments
which may be employed in industrial radiographic
assignments;

(4) Has demonstrated an understanding of the instructions
in subdivision a of subsection 1 by successful
completion of a written test and a field examination
on the subjects covered; and

(5) Has successfully completed, within the last five
years, an examination administered by the department
or a third party designated by the department after
Mareh-15-1993.

(6) Possesses a current identification card issued
pursuant to subsection 5 issued by the department or
other certifying entity recognized by the department.

Records of the above training, including copies of written
tests and dates of oral tests and field examinations,
shall be maintained by the 1licensee or registrant for
inspection by the department for three years following
termination of employment.

Each licensee or registrant shall conduct an internal
audit program to ensure that the department's radioactive
material license conditions and the licensee's or
registrant's operating and emergency procedures are
followed by each radiographer. These internal audits
shall be performed at Tleast quarterly, and each
radiographer shall be audited at least quarterly. Records
of internal audits shall be maintained for inspection by
the department for two years from the date of the audit.

Operating and emergency procedures. The licensee's or
registrant's operating and emergency procedures shall include
instructions in at least the following:

a.

The handling and use of sources of radiation 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.
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Personnel monitoring control.

a'

of an accident.

Methods and occasions for conductjing radiation surveys.

Methods for controlling access to

Methods
radiation.

Personnel

by radiography personnel in the
is found to be off-scale.

Transportation to field

monitoring and the use
equipment, including steps that must be taken

radiographic areas.

and occasions for locking and securing sources of

of personnel monitoring
immediately
event a pocket dosimeter

locations, including packing of

sources of radiation in the vehicles, posting of vehicles,
and control of sources of radiation during transportation.

Minimizing exposure of
accident.

individuals

in the event of an

The procedure for notifying proper personnel in the event

Maintenance of records.

The inspection and maintenance
devices, source changers,
radiation machines.

The Ticensee or registrant shall 1
to act as a radiographer or as
unless, at all times during radig
such individual wears a direct-re
an alarm ratemeter,

storage

of radiographic exposure
containers, and

10t permit any individual
a radiographer trainee
pgraphic operations, each
ding pocket dosimeter,

and either a film badge or a

thermoluminescent dosimeter except that for permanent
radiography facilities where other appropriate alarming or

warning devices are in routine use,

alarming ratemeter

is not required.
shall have a range from zero to| at

the wearing of an
Pocket dosimeters
least #twe--hundred

millireentgens--{5:6-x-10-5 eoulembs-per-kilegram} fifty-
six millionths coulombs per kilogram [200 milliroentgens]

and shall
shift. Each badge or thermolumin
assigned to and worn by only one

Pocket dosimeters shall be read
least once daily.

Pocket dosimeters shall be checkeg

radiation at periods not to excee
dosimeters shall read within plus
of the true radiation exposure.
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must be maintained for inspection by the department for
two years from the date of the annual check for correct
response.

d. If an individual's pocket dosimeter is discharged beyond
its range, industrial radiographic operations by that
individual shall cease and the individual's film badge or
thermoluminescent dosimeter must be processed immediately.
The individual may not return to work with sources of
radiation until a determination of the radiation exposure
has been made.

e. Reports received from the film badge or thermoluminescent
dosimeter processor and records of daily pocket dosimeter
readings shall be kept for inspection by the department
until the department authorizes disposition.

f. If a film badge or thermoluminescent dosimeter is lost or
damaged, the worker shall cease work immediately until a
replacement film badge or thermoluminescent dosimeter is
provided and the exposure 1is calculated for the time
period from issuance to loss or damage of the film badge
or thermoluminescent dosimeter.

g. Each alarm ratemeter must:

(1) Be <checked to ensure that the alarm functions
properly (sounds) prior to use at the start of each
shift;

(2) Be set to give an alarm signal at a preset dose rate
of five-hundred-millireentgens one hundred twenty-
nine millionths coulombs per kilogram
1500 milliroentgens] per hour;

(3) Require special means to change the preset alarm
function; and

(4) Be calibrated at periods not to exceed one year for
correct response to radiation: Acceptable ratemeters
must alarm within plus or minus twenty percent of the
true radiation dose rate.

Supervision of radiographer trainee. Whenever a radiographer
trainee uses radiographic exposure devices, sealed sources or
related source handliing tools, or conducts radiation surveys
required by subdivisions b and c of subsection 3 of section
33-10-05-06 to determine that the sealed source has returned
to the shielded position after an exposure, the radiographer
trainee shall be under the personal supervision of a
radiographer instructor.

Identification card.
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History:

33-10-65-66.
1.

An identification card will be i

ssued to each individual

who:

(1) Provides the department wi

th _documentation showing

completion of;

(a) The radiographer trair

ee training requirements

in subdivision a of subs

ection 1.

(b) The radiographer on-th

e-job training and the

demonstration of compe

tence requirements in

paragraphs 2, 3, and

4 of subdivision b of

subsection 1.

(2) The requirements in paragnaph 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 requi

red in paragraph 5 of

subdivision b of subsection 1.

Suspension, revocation, or denial.

An identification card

may be suspended, revoked, or deni

ed if:

(1) Violations of the requireﬁents of this article are

noted; '

(2) Another certifying entity ha

s revoked, suspended, or

denied an

identification dard for violations of

applicable standards.

Expiration of the identification ¢

ard. The identification

Security.

card will expire five years fn

om the date that the

individual successfully completed

the examination required

in paragraph 5 of subdivision b off subsection 1.

NDCC 23-20.1-04
NDCC 23-20.1-03, 23-20.1-04

Precautionary procedures in

During each
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a. Where the high radiation area is equipped with a control
device or alarm system as described in subsection 1 of
section 33-10-04.1-10.

b. Where the high radiation area is locked to protect against
unauthorized or accidental entry.

Posting. Notwithstanding any provisions in subdivision ¢ of
subsection 3 of section 33-10-04.1-13, areas in which
radiography is being performed shall be conspicuously posted
as required by subsection 2 of section 33-10-04.1-13.

Radiation surveys and survey records.

a. No radiographic operation shall be conducted unless
calibrated and operable radiation survey instrumentation,
as described 1in 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 surveyed. If the radiographic exposure
device has a source guide tube, the survey shall include
the entire length of the guide tube.

c. 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.

d. 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.

e. A physical radiation survey shall be made after each
radiographic exposure using radiation machines to
determine that the machine is "off".

f. 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 two
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
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temporary Jjobsite

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.

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.

Specific requirements for radiographic personnel performing

industrial radiography.

a.

At a Jjobsite, the following must be

licensee or registrant:

supplied by the

(1) At least one operable, calibrated survey instrument;

(2) A current whole bod personnel monitor
(thermoluminescent dosimeter or film badge) for each
individual;

(3) An operable, calibrated pocket dosimeter with a range
of zero to twe-hurdred-mil}liroentgens--f{5-16--x--10-5
eoutembs--per--kilegram} five hundred sixteen ten
millionths coulombs per kilogram [200 milliroentgens]
for each worker;

(4) An alarm ratemeter set to give an alarm signal at a
preset dose rate of five-hurdred--millireentgens one
hundred twenty-nine millionths coulombs per kilogram
1500 milliroentgens] per hour; and

(5) The appropriate barrier ropes and signs.

Industrial radiographic operations may not be performed if

any of the items specified | in subdivision a of
subsection 5 are not available| at the jobsite or are
inoperable.

Each licensee or registrant shall
radiographic personnel when source
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at temporary Jjobsites. If one of the personnel is a
radiographer trainee, the other must be a radiographer
instructor.

No individual other than a radiographer or a radiographer
trainee who is under the personal supervision of a
radiographer instructor may manipulate controls or operate
equipment used in industrial radiographic operations.

No individual may act as a radiographer instructor unless
such individual:

(1) Has met the requirements of subdivision b of
subsection 1 of section 33-10-05-05;

(2) Has one year of documented experience as a
radiographer; and

(3) Has been named as a radiographer instructor on the
license or registration certificate issued by the
department.

During an inspection by the department, the department
inspector may terminate an operation if any of the items
required in subdivision a of subsection 5 are not
available and 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:

(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.

(2) 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 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:

(1) Operating  personnel must be provided with either a
film badge or a thermoluminescent dosimeter and
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(2)

(3)

(4)

History: Amended

March 1, 1994; May 1, 1998.

Certified cabinet X-ray systems
compliance with 21 CFR 1020.40 unl
been granted by the department pun
section 33-10-01-05.

Prohibitions.
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exposure devices, known as fishpole radiography,
unless specifically authorized by the

reports of the results
inspection by the department
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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

for the unit
in 1its use.
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competence

compliance with this paragraph

for inspection by the depart
authorized by the department.

Tests for proper operation
control devices or alarm syst
shall be conducted and reg
subsection 10 of section 33-1

The registrant shall pen
intervals not to exceed ¢
conformance with subse
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department for a period o
evaluation.

Industrial radiography
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General Authority:
Law Implemented:
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CHAPTER 33-16-66

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

1.

10.

11.

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

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

"Aluminum equivalent" means the thickness of type 1100
aluminum alloy affording the same attenuation, under specified
conditions, as the material 1in question. (The nominal
chemical composition of type 1100 aluminum alloy s
ninety-nine percent minimum aluminum, twelve-hundredths
percent copper.)

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

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

"Automatic exposure control" means a device which
automatically controls one or more technique factors in order
to obtain at a preselected location or locations a required
quantity of radiation ¢See--alse--!phetetimer!} (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-1imiting device" means a device which provides a means
to restrict the dimensions of the X-ray field.

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

"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
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18-

16-
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allow a change in the projection

of the beam through the

patient without a change in the positi

on of the patient.

"Cephalometric device" means a de
radiographic visualization and measure
of the human head.

"Certified components" means component
are subject to regulations promuigate
Control for Health and Safety Act of 1
"Certified

system" means any X-ray

more certified component or components.

“Changeable filters" means any filte
filtration, which can be removed from
any electronic, mechanical, or physica

"Coefficient of variation" or "C"
standard deviation to the mean vald

observations. It is estimated using t
c=3-1x ¥,
X X 1i=1 n-1

where:

S Estimated standard deviation of

X = Mean value of observations in sa
X;j = ith observation in sample.
n = Number of observations in sample.

"Computed tomography" means the prg
the acquisition and computer processir
data.

"Contact therapy system" means an
therapy with the X-ray tube port place
within five centimeters of the surface
"Control panel" means that part ¢
which are mounted the switches, knobs,
hardware necessary for manually settin

"Cooling curve" means the graphical r
units stored and cooling time.

"CT" (see "computed tomography").
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22: 23.
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"Dead-man switch" means a switch so constructed that a circuit
closing contact can be maintained only by continuous pressure
on the switch by the operator.

"Detector" (see "radiation detector").

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

"Diagnostic _X-ray imaging system" means an assemblage of

30: 32.

3i-

32+

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 deéigned for
irradiation of any part of the human or animal body for the
purpose of diagnosis or visualization. '

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

"Entrance radiation 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 fluoroscopic image. It includes the
image receptor or receptors such as the image intensifier and
spot-film device, electrical interlocks, if any, and
structural material providing linkage between the image
receptor and diagnostic source assembly.

"Focal spot (actual)" 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 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. :
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"Half-value layer" means the thickng

2ss of specified material

which attenuates the beam of radiatiom to an extent such that

the radiation exposure rate is re
original value. In this definition tf
scattered radiation, other than ar
initially in the beam concerned, is d¢

"Healing arts screening" means the
using X-ray machines for the detectior
indications when such tests are
individually ordered by a licensed pra
arts legally authorized to prescribe
purpose of diagnosis or treatment.

"Heat unit" means a unit of energy equ
peak kilovoltage, milliamperes, and se
seconds.

"HVL" (see "half-value layer").
"Image intensifier" means a device, #
which instantaneously converts an
corresponding 1ight image of higher er

“Image receptor" means any device,
screen or radiographic film, which tra

photons either into a visible image or

can be made into a visible image by fu

"Image receptor support" means, for me
part of the system designed to support

herizentat-piare during a mammographic

"Inherent filtration" means the filtr
provided by the permanently installed
housing assembly.

"Irradiation"
radiation.

means the exposure

"Kilovolts peak" (see "peak tube poten
"kV" means kilovolts.
"kvp" (see "peak tube potential*).

"kWs" means kilowatt second. It is eq

ioEo,
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ial to the product of the
2conds, i.e., kVp x mMA X

nstalled in its housing,
X-ray pattern into a
rergy density.

such as a fluorescent
insforms incident X-ray
into another form which
irther transformations.

ymmographic systems, that
t the image receptor imn-a
examination.

ration of the useful beam
components of the tube

of matter to ionizing

itial").

juivalent to 103 kV-mA-s,
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= (X)kV x (Y)mA x (Z)s x kWs = XYZ kWs
10°%kV x mA x s 103

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

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

a. The useful beam.

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

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

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

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

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

"Light field" means that area of the intersection of the light
beam from the beam-1imiting device and one of the set of
planes parallel to and including the plane of the image
receptor, whose perimeter is the locus of points at which the
illumination is one-fourth of the maximum in the intersection.

"Linear attenuation coefficient" or "u" means the quotient of
dN/N divided by d1 when dN/N is the fraction of uncharged
jonizing radiation that experience interactions in traversing
a distance dl in a specified material.
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54. "Line-voltage regulation" means the difference between the
no-load and the load line potentials expressed as a percent of
the load line potential. It is calculated using the following
equation:

Percent line-voltage regulation = 100 |(V,-V;) /V;
where:

V, = No-load line potential and

Vi = Load line potential

55. "mA" means (see milliampere).

56. "mAs" meamrs (see milliampere second).

57. "Maximum 1line current" means the root-mean-square current in
the supply line of an X-ray machine operating at its maximum
rating.

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

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

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

61. "Patient" means an individual or animal subjected to healing
arts examination, diagnosis, or treatm[nt.

62. "PBL" has the same meaning as "positive beam limitation".

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

64. "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.

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

66. "PID" {see has the same meaning as "position indicating
device"}.

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

62: 67.
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"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-1imiting device.

"Positive beam limitation" means the automatic or

~J
(<)

~ ~
[u—
- -

~J
w

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 1irradiation when a preselected number of dose
monitor units have been acquired.

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

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

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

a. "Primary protective barrier" means the material, excluding
filters, placed in the useful beam;--for---preteetion
purpeses;-te-reduce-the-radiation-expesures;

b. "Secondary protective barrier" means a--barrier-sufficient
te-attenuate the material which attenuates stray radiation
te-the-required-degree.

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

"Qualified expert" means an individual having the knowledge
and, training, and experience to measure ionizing radiation,
to evaluate safety techniques, and to advise regarding
radiation protection needs, for example, individuals certified
in the appropriate field by the American board of radiology,
or the American board of health physics, or the American board
of medical physics, or those having equivalent qualifications.
With reference to the calibration of radiation therapy
equipment, “"qualified expert" means an individual having, in
addition to the above qualifications, training and experience
in the clinical applications of radiation physics to radiation
therapy, for example, individuals certified in therapeutic
radiological physics or X-ray and radium physics by the
American board of radiology, or those having equivalent
qualifications.
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79. "Radiographic 1imaging system" mean

- 80. "Radiological physicist" means an ind

81. "Rating" means the operating 1imi

82. "Recording" means producing a pe

76. "Radiation detector" means a device
radiation provides a signal or other 1
use in measuring one or more quantitié¢

77. "Radiation therapy simulation system!

which in the presence of
ndication suitable for
s of incident radiation.

means a radiographic or

fluoroscopic X-ray system intended for
to be exposed during radiation t
position and size of the therapeutic

78. "Radiograph" means an image recep
created directly or indirectly by an
in a permanent record.

permanent or semipermanent temporary
image receptor by the action of ioniz

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

b. Has a bachelor's degree in one of
engineering and three year's full
in therapeutic radiological physi
a physicist certified by the Amer
The work duties must includ
calibration and spot checks of a
sealed source teletherapy unit; o

c. Has a master's or a docto
biophysics, radiological physic
engineering; has had one year
therapeutic radiological physics;
full-time work experience in a ra
the individual's duties involv
checks of a medical accelerat
teletherapy unit.

component manufacturer.

resulting from X-ray photons.

##:--2Respense--time!--means--the--time--r
system-to-reach-ninety-percent-ef-its
radtatien-sensitive-voiume-of-the-ins
to-a-step-change-in-radiation-flux--f
previde-a-steady-state-midseate-readi
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-ray pattern and results

any system whereby a
mage is recorded on an
ng radiation.

vidual who:

board of radiology in
radiological physics, or

the physical sciences or
time experience working
s under the direction of
can board of radiology.
duties involving the
dical accelerator or a

's degree 1in physics,
, health physics, or
s full-time training in
and has had one year's
iotherapy facility where

calibration and spot
r or a sealed source

s as specified by the

nent form of an image

guired-for-an-instrument
final-reading--when--the
FHmeRt-system-is-expesed
em--2ere--suffieient--to
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"Scattered radiation" means radiation that, during passage
through matter, has been deviated in direction (See “"direct
scattered radiation").

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

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

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

"SID" {see has the same meaning as "source-image receptor
distance"}.

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

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

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

“Spot film" means a radiograph which is made during a
fluoroscopic examination to permanently record conditions
which exist during that fluoroscopic procedure.

"Spot-film device" means a device intended to transport or
position a radiographic image receptor between the X-ray
source and fluoroscopic image receptor. It includes a device
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.
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b. For field emission equipment raf
peak tube potential in kilovolt
pulses.

c. For CT X-ray systems designed f¢
tube potential in kilovolts, scan
either tube current in milliampe
seconds, and the number of X-ray
product of tube current, X-ray pu]
of X-ray pulses in milliampere set

d. For CT X-ray
peak tube potential in kilovolts,
in milliampere and scan time in sé
tube current and exposure time in
the scan time when the scan t;
equivalent.

ted for pulsed operation,
5 and number of X-ray

or pulsed operation, peak
time in seconds, and
2re, X-ray pulse width in
oulses per scan, or the
se width, and the number
cond.

systems not designed for pulsed operation,

and either tube current
2conds, or the product of
milliampere second and
me and exposure time are

e. For all other equipment, peak t

be potential in kilovolt

and either tube current in milliampere and exposure time

in seconds,
time in milliampere second.

or the product of tube current and exposure

"Termination of irradiation" means the stopping of irradiation

in a fashion which will not permit co

tinuance of irradiation

without the resetting of operating conditions at the control

panel.

"Tomogram" means the depiction of X-ray attenuation properties

of a section through the body.

"Traceable to a national standard"

ans that a quantity or a

measurement has been compared to a national standard directly

or
all comparisons have been documented.

"Tube" means an X-ray tube, unless ot
"Tube housing assembly" means the
installed. It includes

transformers and other appropriate
contained within the tube housing.

“Tube rating chart" means the set of
rated limits of operation of the

technique factors.

means the radiation

"Useful beam"

high-vo]

indirectly through one or more intermediate steps and that

erwise specified.
tube housing with tube

tage and/or filament
elements when such are

curves which specify the
tube in terms of the

emanating from the tube

housing port or the radiation head and passing through the

aperture
controls are
radiation.

in a mode to cause
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"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 eentrels-input-pewer-te-the-X-ray
high-veltage---generater---er--the--X-ray--tube the operator
initiates or terminates, or both, the radiation exposure. It
treludes may include equipment such as timers, phototimers,
automatic brightness stabilizers, and similar devicess--whieh
€ontrol-the-technigue-factors-of-an-X-ray-expesure.

"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 assemblied.

b. "Portable X-ray equipment" means X-ray equipment designed
to be hand-carried.

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

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

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

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

"X-ray system" means an assemblage of components for the
controlled production of X-rays. It includes minimally an
X-ray high-voltage generator, an X-ray control, a tube housing
assembly, a beam-1imiting device, and the necessary supporting
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168-113.

History:

General Authority:

structures.

Additional components

system are considered integral parts

"X-ray tube"

means any electron tub

used primarily for the production of

Amended effective October 1, 1982; Ju
July 1, 1995; May 1, 1998.

Law Implemented:

33-10-66-63.

1.

NDCC 23-20.1-04
NDCC 23-20.1-03, 23-20.1-04

General requirements.

Administrative controls.

a.

Registrant.

The registrant sh

directing the operation of the X-
been registered with the depar
the registrant's agent shall ass
requirements are met in the opera

(1)

(2)

(3)

An X-ray system which does

of this article shall not be
or therapeutic purposess--
department.

which function with the
of the system.

e which is designed to be
X-rays. ‘

ne 1, 1986; June 1, 1992;

all be responsible for
ray systems which have
tment. The registrant or
ure that the fellewing
tion of the X-ray system.

not meet the requirements
operated for diagnostic
#f--se--directed--by--the

Individuals who will be operating the X-ray systems

shall be adequately instruct
procedures and be compete
equipment commensurate with
nature of the service.
tRstruction-sheuld-consist-o
instructed in and demonstra

ed in the safe operating
nt in the safe use of the

the size, scope, and
As a minimum, sueh
f individuals shall be

te competence in subjects

outlined in appendix F of
department may use interview

this chapter. The
observation or testing,

or both, to determine compl

maintained by the regi
compliance with this paragra

A chart shall be provide
diagnostic X-ray system's

specifies for all examina
system the following informa

(a) Patient's body part an

iance. Records must be
strant to demonstrate
bh.

d in the vicinity of the
control  panel, which
tions performed with that
tion:

d anatomical size or body

thickness, or age (f

or pediatrics), versus

technique factors to be

(b) Type and size of t
combination to be used.
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utilized.

he film or film-screen




(4)

(5)

(6)

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

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

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

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

Written-safety-precedures-and-rules-shall-be-provided
to--each--tndividual---eperating---X-ray---equipments
treluding The registrant of a facility shall create
and make available to X-ray operators written safety
procedures, including patient holding restrictions
and any restrictions of the operating technique
required for the safe operation of the particular
X-ray system. The operator shall be able to
demonstrate familiarity with these procedures.

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

(a) A1l 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) Staff--and The X-ray operator, other staff,
ancillary personnel, and other persons required
for the X-ray procedure shall be protected from
the direct scatter radiation by protective
aprons or whole body protective barriers of not
less than twenty-five one-hundredths millimeter
lead equivalent material.

(c) Patients 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 1lead 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 twenty-five
ene-hundredths five-tenths millimeter lead equivalent
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(7)

~ (8)

material must be used for human patients who have not

passed the reproductive age during
procedures
beam, except for cases in whjch this would
with the diagnostic procedure.

except for healing arts
exposure
practitioner of the healing| arts.

in which the

has been auth

radiographic
are in the useful
interfere

and when such
by a Tlicensed
This provision

rized

specifically prohibits deljberate exposure for the

following purposes:

(a)

(b)

When

Exposure of an in
demonstration or ¢
purposes.

Exposure of an fndiV'
healing arts screening ¢
paragraph 11.

a patient or film

auxiliary support during a ra

(a)

(e)

(f)

Mechanical holding dey
the technique permits
required by this secti
projections where holg
utilized.

Written safety proce
paragraph 4, shall indic
selecting a holder and
shall foliow.

The human holder shall &
radiation safety and prg
paragraph 5.

jvidual
yther

for training,
non-healing-arts

dual for the purpose of
2xcept as authorized by

must be provided with
adiation exposure:

yices shall be used when

The safety rules,
on shall list individual
ling devices cannot be

2dures, as required by
rate the requirements for
the procedure the holder

)e instructed in personal
)ytected as required by

No individual shall
film or patients.

In those cases where
film, except during int
portion of the body
clinical interest stru
shall be protected by
millimeter lead equival

A record shall be ma
shall include the name
of the examination,

technique factors utili
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other than the area of
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ot less than five-tenths
nt material.

e of the examination and
f the human holder, date
umber of exposures, and
ed for the exposure.



(9)

(q)

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)

(b)

(c)

(d)

(e)

The speed of film er and screen amrd--fiim
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.

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

Proper film handling and processing procedures:.

f1}--Time-temperature-film-processing-must-be-as
recemmended-by-the-fiim-manufaeturer-er--as
Reted--in-appendix-b-fer-manual-precessings:
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.

{23} --Autematie----processors---temperature---and
Ypeplenishment-ratest-must-be-matntained-as
specified--by-the-processer-manufacturer-or
as-neted-in-subseetion-3-of-appendix-b+

{33}--The--darkreem--integrity-must-be-maintained
as-neted-in-subseetion-4-of-appendix-b+

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

X-ray systems subject to section 33-10-06-06
shall not be utilized in procedures where the
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(10)

(11)

Information
information.
information for each X-ray syst
department:

(1)
(2)

(3)

source to patient dist
centimeters, except for

tance is less than thirty
veterinary systems.

A1l individuals who are assod
of an X-ray system are subjeq
section 33-10-04.1-06,

"Occupational

iated with the operation
't to the requirements of
dose 1imits".

In addition:

(a) When protective clothing or devices are worn on

portions of the body and a monitoring device

required, at
shall be utilized as fo]

[1] When an apron

is

is

least one such monitoring device

Tows:

worn, the monitoring

device shall be worn at the collar outside

of the apron.

[2] The dose to the

maximum dose attributed
shall

critical organ

whole body based on the
to the most
be recorded in the

reports required by subsection 7 of section

33-10-04.1-15.
used and a record 1
dose shall be

If more than one device is

s made of the data, each

identified with the area

where the device was worn on the body.

(b)

deceptively indicate a

individual is prohibited.

Healing arts screening. A
conduct a healing arts screer
initiate such a program withc
department. When requestir
person shall submit the 1

appendix E of this chapter.

submitted
outdated,
notified.

to the departme
the department

and maintenance
The registrant shall

Maximum rating of technique 1

Model and serial number
components and user's manuals

Exposure of a personnel

monitoring device to
dose delivered to an
|

\ny person proposing to
1ing program shall not
ut prior approval of the
\g such approval, that
nformation outlined in
If any information
nt becomes invalid or
shall be immediately

record and associated
maintain the following
tem for inspection by the

Factors.

s of all certifiable
; for those components.

Aluminum equivalent filtrat
including any routine variati
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(4) Tube rating charts and cooling curves.

(5) Records of surveys, calibrations, maintenance, and
modifications performed on the X-ray system after-the
effeetive--date-ef-seetion-33-10-06-03 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 1in 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.

X-ray log.

(1) Eaeh 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 holder shall be recorded.

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

2. Plan review.

al

Prior to construction, the floor plans, shielding
specifications, and equipment arrangement of all new
installations, or modifications of existing installations,
utilizing X-rays-fer-diagrestie--or--therapeutie--purpeses
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.
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b. The department may require the
services of a qualified expert to
requirements prior to the plan rey

c. The approval of
requirement of additional

subsequent analysis of operati

such plans shall
u

applicant to utilize the
determine the shielding
view and approval.

not preclude the
difications should a
conditions indicate the

possibility of an individual recejving a dose in excess of

the 1limits in

33-10-04.1-07.

prescribed

sections 33-10-04.1-06 and

History: Amended effective October 1, 1982; Ju
March 1, 1994; July 1, 1995; May 1, 1998.
General Authority: NDCC 23-20.1-04

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

e 1, 1986; June 1, 1992;

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 ¢ontaining the main power
switch shall bear the warning statement, Jlegible and
accessible to view: "WARNING: This X-ray unit may be

dangerous to patient and operator unless safe exposure factors

. Compliance shall be determined by meas

and operating instructions are observ
Battery charge indicator. On
generators, visual means shall
panel
adequate for proper operation.

Leakage radiation from the diagnost
leakage radiation from the diagnostic
at a distance of one meter in any d
shall not exceed one hundred milliroern
the X-ray tube is operated at its le

an area of one hundred square ce
dimension greater than twenty centimet

Radiation from components other th
assembly. The radiation emitted by a
diagnostic source assembly shall not e

d.ll

battery-powered X-ray

be provided. on the control
to indicate whether the battery is in a state of charge

ic source assembly. The
source assembly measured
irection from the source
tgens in one hour when
xakage technique factors.
urements averaged over
ntimeters with no linear
ers.

an the diagnostic source
component other than the
xceed 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 wag
shall be determined by measurements
one hundred
greater than twenty centimeters.

Beam quality.
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designed. Compliance
averaged over an area of
linear dimension




a. Half-

(1)

value layer.

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

FABLE-1
Measured Half-vatue
Petential------ tayer
Besigr-Operating-Range {Kilevelts {Millimeters
fKilevelts-Peak} peak} ef-aluminum}
Below-50 ---------cc-cunn- 30 0:3
49 8:4
49 8:5
50-te-70 --------c--ceoun- 50 1:2
' 66 13
70 15
Abeve-70 -----------cmcm-o- 71 2:1
80 2:3
96 2:5
100 2:7
110 3:8
120 3:2
130 3:5
140 3-8
150 4:1
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TABLE 1
Design Operating | Measured Potential HalfrValue Layer In Millimeters
Range (Kilovolts Peak) Aluminum
il lts Peak
(kilovolts peak) Dental [Intra-Oral All Other
Manufactured Diagnostic X-Ray
Before Aug. 1, Systems
1974 ;nd Oon or
After| Dec. 1,
1980
Below 51 30 N/A 0.3
40 N/A 0.4
50 1.5 0.5
51 to 70 51 1.5 1.2
60 1.5 1.3
70 1.5 1.5
Above 70 71 2.1 2.1
80 2.3 2.3
90 2.5 2.5
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}--Fhe--abeve--half-value--layer--{HVL}-eriteria-will-be
eonsidered-to-have-Been-met-#f-it-can-be-demenstrated
that--the-aluminum-equivalent-ef-the-total-filtratien
¥n-the-primary-beam-i5-nret-1ess-than--that--shewn--in
table-$i:

FABEE-1}

Filtration-Required-vs--Operating-Voltage

Fotal-Filtration
{inRerent-pius-added)

Operating-Veltage-{kVp} fmillimeters-aluminum
equivalent}
Betow-50 8:5-mi11imeters
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56---76 1-5-miliimeters
Abeve-76 2:5-miliimeters

{3}--In--addition--to-the-requirements-ef-paragraph-1;-at}
trtraeral-dental-radiegraphie-systems-manufactured-en
and--after--becember-1;--1980;5--shall--have-a-minimum
half-value-layer--net--}ess--than--one--and--ore-hatf
mi}limeters----- aluminum-~---- eguivalent----filtration
permanently-instatied-in-the-useful-beams

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

¢53 (3) The required minimal aluminum equivalent filtration
shall 1include the filtration contributed by all
materials which are aiways permanently present
between the source and the patient.

{6} (4) For mammography systems with molybdenum filter and
molybdenum target, measured half-value layer (HVL)
with compression device 1in the X-ray beam shall be
greater than or equal to the kilovolts peak (kVp)
divided by one hundred, millimeters aluminum and less
than or equal to the kilovolts peak (kVp) divided by
one hundred plus one-tenth millimeter aluminum.

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

b. Filtration controls. For X-ray systems which have
variable kilovolts peak and variable filtration for the
useful beam, a device shall Tlink the kilovolts peak
selector with the filters and shall prevent an exposure
unless the minimum amount of filtration required by
paragraphs paragraph 1 er-2 of subdivision a is in the
useful beam for the given kilovolts peak which has been
selected.

Multiple tubes. Where two or more radiographic tubes are
controlled by one exposure switch, the tube or tubes which
have been selected shall be clearly indicated prior to
initiation of the exposure. This indication shall be both on
the X-ray control panel and at or near the tube housing
assembly which has been selected.

Mechanical support of tube head. The tube housing assembly
supports shall be adjusted such that the tube housing assembly
will remain stable during an exposure unless tube housing
movement is a designed function of the X-ray system.
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10.

Technique indicators.

a. The technique factors to be used
be indicated before the exposur
automatic exposure controls are
technique factors which are set
shall be indicated.

b. The requirements of subdivision g
markings on equipment having fi
Indication of technique factors s
operators position except in the ¢
by the fluoroscopist.

Diagnostic X-ray systems and their as

during an exposure shall
‘e begins, except when
» used, in which case the
prior to the exposure

y may be met by permanent
xed technique factors.
3hall be visible from the
rase of spot films made

s;sociated 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 applicak

yle requirements of that

standard.

A1l position locking, holding, and ce

ntering devices on X-ray

11,

History:

March 1, 1994; July 1, 1995; May 1, 1998.
General Authority:
Law Implemented:

33-10-06-605.
tomography-X-ray-systems.
intensified and meet the following requirements:

system components and systems shall fu

inction as intended.

Structural shielding requirements (se¢

Amended effective October 1, 1982; Jur

NDCC 23-20.1-04
NDCC 23-20.1-03, 23-20.1-04

A1l fluoroscopic X-rég

1.

Limitation of useful beam.
a. Primary barrier.

(1) The fluoroscopic imaging as
with a primary protective bg
the entire cross section
source-image receptor distang

(2) The X-ray tube used for fluor

X-rays unless the barrier is

the entire useful beam.

b. X-ray field.

(1) ¥he--X-ray--field--predueed--
fluoresecepic-equipment-shali-

» appendix C).
e 1, 1986; June 1, 1992;

F]uoroécopic X-ray systems exeept--for--computed

1y systems shall be image

;sembly shall be provided
irrier which intercepts
)f the useful beam at any
e (SID).

roscopy shall not produce
in position to intercept

by-nen-image-intensified
Ret--extend--beyend--the

entire--visible--area--of--the--image-reeeptor---Fhis
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£2}

(2)

reguirement--applies---to---field---size---for---both
fluereseepic--procedures-and-spot-fiiming-procedures:
in-additiens

ta}--Means--shall-be-provided-for-stepless-adjustment
of-the-field-sizes

{b}--The---minimum---field---size---at--the--greatest
sedree-image-reeeptor-distanee-shall-be-equal-to
or---less---than---five---centimeters---by--five
Eentimeterss

te}--Fer--equipment--manufactured--after-February-25;
1978;-when-the-angle-between-the-image--receptor
and-the-beam-axis-ef-the-X-ray-beam-is-variables
means-shali-be-previded--to--indicate--when--the
ax+s--of--the-X-ray-beam-is-perpendieular-te-the
ptane-ef-the-image-receptor:

{d}--comp}ianee---with---this---paragraph---shall--be
determined-with-the-beam-axis--indicated--to--be
perpendientar---to---the---plane--of--the--image
recepters

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

For uncertified fluoroscopic systems with a spot-film

(3)

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 source image distance available but at no
less than twenty centimeters tabletop to the film
plane distance.

For uncertified fluoroscopic systems without a

(4)

spot-film device, the requirements of paragraph 1
apply.

Other requirements for fluoroscopic beam limitation:

(a) Means shall be provided to permit further
limitation of the field. Beam-limiting devices
manufactured after May 22, 1979, and
incorporated in equipment with a variable
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(b)

(c)

(d)

(a)

source-image receptor ¢
area of greater than
centimeters shall be
stepless adjustment of 1

All equipment with a fix
distance and a visible

square centimeters or
with either stepless ac
field or with means tqg
field size at the plane
one hundred twenty-fiy
less. Stepless adjust
greatest source-image re
continuous field size
obtainable to a field
centimeters or less.

For equipment manufact
1978, when the angle bet
and beam axis is var
provided to indicate whe
beam 1is perpendicular t
receptor.

Compliance shall
axis indicated to be per
of the image recep
noncircular X-ray fiel
image reeeptien

and width dimensions
pass through the center
the image receptor.

Means shall be provide

receptors,
alignment shall be determined along the

istance and/or a visible
three hundred square
provided with means for
he X-ray field.

ed source-image receptor
area of three hundred
less shall be provided
justment of the X-ray
further 1imit the X-ray
of the image receptor to
e square centimeters or
ment shall, at the
ceptor distance, provide
s from the maximum
size of five by five

ured after February 25,
ween the image receptor
iable, means shall be
n the axis of the X-ray
o the plane of the image

be determined with the beam

pendicular to the plane
tor. For reetangutar
ds used with circular
the error in
length
of the X-ray field which
of the visible area of

¢33 (5) Spot-film devices whieh--are--eertified--compenents
shall meet the following addi

tional requirements:

d 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 sele
shall be automatically a
the X-ray field size in
smaller than that of the
film. For spot-film de
June 21, 1979, if the X-
than the size of the
film, the means for adju
shall be only at the ope
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ctor. Such adjustment
ccomplished except when
the plane of the film is

selected portion of the
vices manufactured after
ray field size is less

selected portion of the
stment of the field size
rator's option.



(b) Neither the 1length 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.

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

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

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

¢4} (6) If a means exists to override any of the automatic
X-ray field size adjustments required in
subdivision b of subsection 1 that means:

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

(b) Must incorporate a signal visible 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 shall be controlled by a device which
requires continuous pressure by the fluoroscopist for the
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entire time of any
fluoroscopic images,
terminate the X-ray exposure or expos
means may be provided to permit
exposure of the series in process.

exposure.

Radiation exposure rate limits.
a.

(1)

Fluoroscopic equipment

the fluoroscopist

which

hen recording serial
shall be able to
res at any time, but

completion of any single

Entrance radiation exposure rate allowable limits.

is provided with

automatic radiation exposure

rate control:

(a) The radiation exposure

where the center of the
patient shall not exc
mitiiecoulemb-per-kitogrs
hundredths

millicoulomb

measured at the point
useful beam enters the
eed tenr-reentgens-{2:-58
m} two and fifty-eight
per _kilogram 10

roentgens] per minute,

of fluoroscopic image
optional high level con

xcept during recording
or when provided with
rol.

¢2} (b) When provided with optjonal high level control,
the equipment shall not be operable at any
combination of tube potential and current which
will result in a radiation exposure rate in
excess of five-reentgens-{1-29-millieoulemb-per
kilegram} one and |twenty-nine  hundredths
millicoulomb per kilogram |5 roentgens| per
minute at the point where the center of the
useful beam enters the patient unless the high
level control is activated.
fay 1] When the high level control is activated,
the equipment shall not be operable at any
combination of tube potential and current
that will result in an exposure rate in
excess of tweRty----reentgen----{5:16
millicoutomb-per-kitegram} five and sixteen
hundredths millicoulomb per kilogram [20
roentgens] per minute at the point where
the center of the useful beam enters the
patient.
¢b} 2] Special means of|activation of high level
controls shall be required. The high level
control  shall nly be operable when
continuous manual activation is provided by
the operator.
tey [3] A continuous signal audible to the

fluoroscopist shal

indicate that the high

level control is being employed.
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€3} (2) In---additien--te--the--ether--reguirements--ef--this

seetion;-certified Fluoroscopic equipment which dees
ROt--iReOrporate--an-autematie-expesure-eontre}-shall
rRet-be-eperable-at-any-combination-ef-tube--petential
and--edrreRt--whieh--wi}l--result--in--any--radiatien
expesure-rate--in--exeess--of--five--reentgens--{1-29
mitlicoutomb--per--kitegram} is not provided with
automatic radiation exposure rate control:

(a) The radiation exposure measured at the point
where the center of the useful beam enters the
patient shall not exceed one and twenty-nine
hundredths millicoulomb per kilogram
T5 roentgens]| per minute at-the-peirt-where-the
eenter-of-beam-enters-the-patient, except during
recording of fluoroscopic 1images or when
provided with an optional high level control and
the high level control is activated.

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

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

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

¢4} (3) Compiiance with the requirements of subsection 3 of

this section shall be determined as follows:

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

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

(c) If the source is above the table, the radiation

exposure rate shall be measured at thirty
centimeters above the tabletop with the end of
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(d)

(e)

the beam-limiting devic
closely as possible to

In a C-arm type of flu
and mobile units sha
exposure rate limits s
2, and 3 of subdivision
be measured thirty c
surface of the fluoro
with the source posi
source-image receptor d
end of the spacer a
device is not closer
from the input surfa
imaging assembly.

In a Tlateral type of

rate shall be measur
centimeters from the

table and in the direct
with the end of the
spacer positioned as cl
point
movable, it shall be po
possible to the later
end of the beam-1imitin
closer than fifteen
centerline of the X-ray

¢5} (4) Periodic measurement of en
rate shall be performed by
both typical and maximum val

of measurement.

e or spacer positioned as
the point of measurement.

proscope, both stationary
11 meet the entrance
pecified in paragraphs 1,
a of subsection 3, shall
entimeters from the input
scopic 1imaging assembly
tioned at any available
istance provided that the
ssembly or beam-limiting
than thirty centimeters
ce of the fluoroscopic

fluoroscope, the exposure
ed at a point fifteen
centerline of the X-ray
ion of the X-ray source
beam-1imiting device or
psely as possible to the
If the tabletop is
sitioned as closely as
al X-ray source, with the
g device or spacer no
centimeters to the
table.

trance radiation exposure
a qualified expert for

ues as follows:

(a)

(b)

(c)

Such measurements sha
after any maintenance o
affect the radiation ex

Results of these mea
where any fluoroscopist
such results while usi
the record required
subdivision b of s
33-10-06-03.

Results of the measurements

11T be made annually or
f the system which might
posure rate.

surements shall be posted
may have ready access to
ng the fluoroscope and in

in paragraph 5 of
ubsection 1 of section
shall

include the roentgen per minute, as well as the
technique factors use to determine such
results. The name of the person performing the
measurements and the date the measurements were
performed shall be included in the results.

Persennel--menitering--devices--may--be--used-te
perform----the----measurements----required----by
subparagraph--a--previded--the--measturements-are
made-as-deseribed-in-subparagraph-d-
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{d} Conditions of periodic measurements of typical
entrance radiation exposure rate are as follows:

[1]

[2]

[3]

[4]

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

The kilovolts peak, mA, and other
selectable parameters shall be the
kilevelts settings typical of clinical use
of--the--X-ray--system on _a 23 cm thick
abdominal patient.

The X-ray systems that incorporates
automatic radiation exposure control shall
have sufficient material placed in the
useful beam to produce a milliamperage
typieal--ef--the-use-ef-the-X-ray-system or
kilovoltage, or both, to satisfy the
conditions of item 2 of subparagraph c of
this paragraph.

X-ray systems that do not incorporate an
automatic radiation exposure control shall
utilize a milliamperage typical of clinical
use of the X-ray system. Materials should
be placed 1in the wuseful beam when
conducting these periodic measurements to
protect the imaging system.

Conditions of periodic measurements of maximum

entrance radiation exposure rate are as follows:

[1] The measurement shall be made under the
conditions that satisfy the requirements of
paragraph 3.

[21 The kVvp, 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 of subparagraph d of
this paragraph.

[4] X-ray systems that do not incorporate an

automatic radiation exposure control shall

utilize the maximum kVp, mA, and other
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4.

5.

selectable paramete

rs of clinical use of

the X-ray system.

Materials should be

placed in the usefl

1 beam when conducting

these periodic med

surements to protect the

imaging system.

Barrier transmitted radiation rate 1li

a. The radiation exposure rate du
the primary protective barrier wi
in the useful beam, combined with
intensifier;---if---prevideds; s
millireentgens-{0:-516--microeoule
sixteen thousandths microco

its.

to transmission through
h the attenuation block
radiation from the image
all not exceed twe
-kilegram} five hundred
lomb per kilogram

|2 milliroentgens| per hour at
accessible surface of the fluoro
beyond the plane of the image r
per minute of entrance radiation

b. Measuring compliance of barrier t

(1) The radiation exposure ra
through the primary protecti
radiation from the imag
determined by measurements a
one hundred square cent
dimension greater than twent

(2) If the source is below the
shall be made with the
fluoroscopic imaging ass
centimeters above the tablet

(3) If the source is above
source-image receptor dist
measurement shall be made
beam-1imiting device or s
tabletop as it can be place
not be closer than thirty ce

(4) Movable grids and compre
removed from the useful beam

£5}--The--attenuatien--bleek--sha
useful--beam--ten--centimete
measurement--of--entrance--e
this-peint-and-the-input-surt
imaging-assemblys

Indication of potential and current,.

cinefluorography, the kilovolt and the

continuously indicated.
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ten centimeters from any
copic imaging assembly
ceptor for each roentgen
xposure rate.

ansmission.

e due to transmission
e barrier combined with
intensifier shall be
eraged over an area of
meters with no Tlinear
centimeters.

abletop, the measurement
nput surface of the
mbly positioned thirty

p.

the tabletop and the
nce is variable, the
with the end of the
acer as close to the
, provided that it shall
timeters.

sion devices shall be
during the measurement.

1--be--pesitiened-in-the
s--frem--the--point---of
pesure--rate-and-between
aee-of-the--fluereseopie

During fluoroscopy and
milliampere shall be



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

a.

Thirty-eight centimeters on stationary fluoroscopes
installed after September-1;-1968 August 1, 1974.

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

1968 August 1, 1974.

Thirty centimeters on all mobile fluoroscopes.

Twenty centimeters for image--intensified all mobile
fluoroscopes used for specific surgical application. The
written---safety--procedures--must--provide--precattionary
measures-to-be-adhered-te-during-the-use-of-this-devices

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 audibie 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.

Mebile-fluereseepes---in-additien-te-the-other-requirements-of
this-seetion;-mebile-fluereseopes--shall--provide--intensified
imagings

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
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(2) The radiation has passed |through not less than
twenty-five one-hundredths mjllimeter lead equivalent
material, e-g- including, but not limited to, drapes,
bucky-slot cover-sliding or folding panel, or
self-supporting curtains, fn 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 excep
this subsection in some special p
field will not permit the use
barriers. Where the use of pref
for the barriers is practical,
permit such exception.

Spot-film

exposure reproducibilityl

tions to subdivision b of
rocedures where a sterile
of the normal protective
itted sterilized covers
the department shall not

Fluoroscopic systems

16.

11.

History:

March 1, 1994; July 1, 1995; May 1, 1998.
General Authority:
Law Implemented:

33-160-66-06.

1.

equipped with spot-film mode shal

| meet the exposure

reproducibility requirements of

subsection 5 of section

33-10-06-06 when operating in the spo

t-film mode.

Radiation therapy simulation sys
simulation systems shall be exempt fr
of subsections 1, 3, 4, and 7 of sec
that:

a. Such systems are designed and u
no individual other than the pati¢
during periods of time when
X-rays; and

b. Such systems as do not meet the re
7 of section 33-10-06-05 are proj
indicating the cumulative time t
has been exposed to X-rays. Proce
such cases that the timer be rese

Structural shielding requirements. (s

Amended effective October 1, 1982; Jui

NDCC 23-20.1-04
NDCC 23-20.1-03, 23-20.1-04

Beam }imitatiens

tem. Radiation therapy
om all the requirements
tion 33-10-06-05 provided

sed in such a manner that
ent is in the X-ray room
the system 1is producing

equirements of subsection
vided with a means of
nat an individual patient
edures shall require in
t between examinations.

pe appendix E).

ne 1, 1986; June 1, 1992;

Radiographic systems other than fluoroscopic, dental
intraoral, veterinarian; or computed tomography

X-ray systems.

limitation requirements for systems without

positive beam limitation including

portable X-ray systems.

The useful beam shall be Timited

interest.
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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
Tength and width stepless adjustment ef 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.

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

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

(b) The purpose of paragraphs 1 and 2 of this
subdivision will be met by other means.

Additional requirements for stationary general purpose
X-ray systems. In addition to the requirements of
subdivision a of this subsection, all stationary X-ray
systems both certified and noncertified shall meet the
following requirements:

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

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

(3) Indication of field size dimensions and source-image
receptor distance's shall be specified in inches or
centimeters, and shall be such that aperture
adjustments result in X-ray field dimensions in the
plane of the image receptor which correspond to those
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indicated by the beam-limiti
percent of the source-ima
the beam axis is indicated t
plane of the image receptor.

X-ray systems designed for on
Radiographic equipment designed
receptor size at the fixed sourc
shall be provided with means to 1
plane of the image receptor to d
those of the image receptor, and

the X-ray field with the center
within two percent of the source-

g device to within two
e receptor distance when
be perpendicular to the

image receptor size.
for only one 1image
-image receptor distance
mit the field at the
mensions no greater than
o align the center of
of the image receptor to
mage 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 exten
image receptor.

Systems designed for or provided
for mammography. Radiographic sy:
mammography shall be provided
~useful beam such that the X-ray fj
image receptor does not exten
image receptor at any designate
distance except the edge of the i
be adjacent to the chest wall wher
not extend beyond this edge by

the source-image receptor distance.

be met with a system which g
paragraph 3 of subdivision e of tt
beam-1imiting device and image reg
designed to be used to
mammographic
distance may vary, the source-i
indication specified in subparagra
3 of subdivision e of this subsect
source-image receptor distance
device or aperture is designed.

receptor support intended for
designed only for mammography
permanent markings to indicate th
size for which it is designed.

]

!

immobilize
procedure and the

beyond any edge of the

with special attachments
stems designed only for
with means to limit the
eld at the plane of the
beyond any edge of the
source-image receptor
ge receptor designed to
e the X-ray field may
more than two percent of
This requirement can
erforms as prescribed in
1is subsection. When the
reptor support device are
> the breast during a
source-image receptor
mage receptor distance
\phs a and b of paragraph
tion shall be the maximum
for which beam-1imiting
n addition, each image
installation on a system
shall have clear and
)e maximum image receptor

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

the plane of the image receptor so that

limit the X-ray field in
such field

does not exceed each dimension of the image receptor
by more than two percent of the source-image receptor
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2.

(3)

distance when the axis of the X-ray beam is
perpendicular to the plane of the image receptor.

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 1image receptor does not extend
beyond any edge of the image receptor. Compliance
shall be determined with the axis of the X-ray beam
perpendicular to the plane of the image receptor.

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

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

Radiatien-expesure-contrel-devieess

a:---FTimers:--Means-shall-be-previded-te-terminate-the-expesure
at-the-preset-time-interval;-preset-produet-of-current-and

expesure-te-the-image-receptor---In-addition;-it-shat}-net
be-pessible-te-make-an-expesure-when-the-timer-is-set-te-a
Yzepel-gr-Loffl-pesition-if-either-pesition-is-provideds

b:--X-ray-eentrel-fexpesure-switeh}s:

§1}--A-eontrel-which-shall-be-the-equivalent-of-a-dead-man

switeh-shall-be-ineerporated-inte-each--X-ray--system
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sueh--that--an-expesure-can-b
exeept-for:

{a}--Expesure-of-ene-half-se

{b}--Buring--serial--radiogr
previded-te--permit--€o
expesure-of-the-series-

§2}--Eaeh--X-ray-contre}-shali-be
to-meet-the-foliowing-requir

ta}--Statienary--X-ray--syst
have-the-X-ray-centrel-
proetected--area-se-that
to-remain-in--that--pre
entire-expesure-{See-ap

¢b}--Mebile-and-pertable-X-ra

{1}--Used--for--greater:
}ocation-{one-room-
requirements---of-
paragraph=

f23}--Used--fer--greater-
than-ene-week-at-o
suite)-sha%l-meet-g
ef-this-subparagra
SiX--and--ene-hatf-
pretective-barrier-
six--feet--{1:83--

heusing-assembiy--
f1-83-meters}-frem

{3}--Used--te--make--an
patient-at-the-use
reguirement---of--
subparagraph-er-be
of--X-ray--eentro}
operater-te-be-at-
meters}--frem--the
during-an-expestre

{e}--Fhe---X-ray---eentro}--
indteation-ebservabie-a
pretected-pesitien-when
In-additiens-a-sigrat-a
shati-indicate-that-the-

{d}--Mammegraphy--systems-sha
a-shielded-positions

1
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e-terminated-at-any-time

end-er-}essz-or

phy--when-means-shali-be
tetien--of--any--singie
R-pPeEess:

leecated-in-sueh-a-way-as
mentss

ms--shatl-be-required-te
ermanently-meunted-in--a
the-operater-is-required
ected--area--during--the
erdix-B}-

y-systems-which-ares

-than--ene--week--in-ene
er-suite}-shall-meet-the
subparagraph-a--ef--this

-than--ene-heur-and-less
e-leeatien;s - {oRe-resm-or
he-requirement-of-item-1
h-er-be-previded-with--a
-feet-{1:98-meters}-high
whieh-is-placed-at-}east
ters}---frem--the--tube
Re--at--}east--six--feet
the-patient:

-expesure--of--enly--ene
lecation-shall-meet--the
ttem--1--or--2--0f--this
previded-with--a--methed
-whieh--wil}--permit-the
east-twelve--feet--{3:66
-tube--housing--assembly

sha}i---previde---visuail
-or-from-the--eperaterts
ver-X-rays-are-produceds
dible--te--the--eperater
expesure-has-terminateds

11-be-eperable-onty-frem



€r--Autematie--expesure--eontrels:--When-an-autematic-expoesure
eontrei-is-prevideds

{1}--indication--shall--be--made-en-the-contro}-panel-when
this-mede-of-operatien-is-seleecteds

{2}--1f--the--X-ray--tube-petential-+s-equal-te-er-greater
than-fifty-kilovelts-peak;-the-minimum-expesure--ime
for---field---emission--equipment--rated--for--puised
eperation-shall-be-equal--te--er--1ess--than--a--time
trterval-equivalent-te-twe-pulsess

£3}--Fhe--minimum--expesure--time--for-al}-equipment-other
than-that-speeified-in-paragraph-2-shali-be-equal--te
or--less--than-one-sixtieth-secend-or-a-time-interval
reguired--te--deliver---five---milliampere---seeonds;
whiehever-is-greaters

{4}--Either--the-preduct-of-the-peak-X-ray-tube-petential;
etrrent;-and-expesure-time-shall-be--1imited--to--not
mere--thar-sixty-kilewatt-seconds-per-expesure-er-the
preduct-of-X-ray-tube-eurrent-and-expesure-time-shati
be--1imited--to-not-mere-than-six-hundred-miiliampere
secords-per--expestre--exeept--when-~-the--X-ray--tube
petential--is-less-than-fifty-kilevelts-peak-in-whieh
case-the-preduet-of-X-ray-tube-eurrent--and--expesure
time--shati--be-1imited-to-net-mere-than-twe-theusand
mi11iampere-seeords-per-exposures -and

¢5}--A--visible-signra}-shali-indieate-when-an-exposture-has
been-terminated-at-the-1imits-required-by-paragraph-4
of--this--subdivisien;--and-mandal-resetting-shati-be
reguired-befere-further-automatically-timed-expestures
can-be-made:

d---Repredueibility----With--a--timer--setting--of-five-tenths
seeonds-er-less;-the-average-expesure-period-{¥}-shatl--be
greater--than--er-equal-te-five-times-the-maximum-exposure
peried-{Imax}-minus-the--minimum- -expesure--peried--{Fmin}
when-feur-tests-are-performeds

F---8¢¥max --Tmin]}

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.
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(1)

There shall be provided a means of independent length

(2)

and width stepless adjustment

of the size of the

X-ray field. The minifum field size at a
source-image receptor distance of one  hundred
centimeters shall be equal to or 1less than five

centimeters by five centimeters.

When a light localizer is

used to define the X-ray

(3)

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 illuminat

on shall be based upon

measurements made in the approximate center of each

guadrant of the light field.

The edge of the light

field at one hundred

- contrast ratio of not less 1

Beam

centimeters or at the maximum source-image receptor

distance, whichever is le

5s, shall have a contrast

ratio, corrected for ambient

lighting, of not less

than four in the case o]

[ beam-limiting devices

designed for use on statif

bnary equipment, and a

than three in the case of

beam-limiting devices desig:

ned for use on mobile

equipment. The contrast

ratio is defined as I,/I,

where I, is the illumination

three millimeters from

the edge of the light f

eld toward the center of

field; and I, is the illumination three millimeters

from the edge of the light f

eld away from the center

of the field.

Compliance shall be determined with a

measuring instrument aperti

ure of one millimeter in

diameter.

limitation for portable

D

X-ray systems. Beam

limitation for portable X-ray sysf

tems shall meet the beam

1imitation requirements of subd

vision a of subsection 1

and subdivision a of subsection 2

of this section.

Beam

limitation and alignment

on__stationary general

purpose X-ray systems equipped

with positive beam

- Timitation (PBL).

The useful beam shall be Timited to the

area

of clinical interest. This

shall be deemed to have

been

met if a positive beam-

imiting device meeting

manufacturer's specifications and

the requirements of this

subdivision have been properly us¢

ad.

(1)

Positive beam limitation (PBL), when provided, shall

function as described in paragraph 2 whenever all of
the following conditions are met:
(a) The image receptor | is inserted into a

permanently mounted cas

sette holder.
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(2)

The image receptor length and width are each

less than fifty centimeters.

The X-ray beam axis 1is within plus or minus

{d)

three degrees of vertical and the source-image
receptor distance 1is 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 1is ninety centimeters to two
hundred five centimeters inclusive.

The X-ray beam axis is perpendicular to the

(e)

plane of the image receptor to within plus or
minus three degrees.

Neither tomographic nor steroscopic radiography

(f)

is being performed.

The positive beam limitation system has not been

intentionally overridden. The override
provision is subject to paragraph 3.

Positive beam limitation (PBL), when provided, shall

(3)

prevent the production of X-rays when:

(a)

Either the length or width of the X-ray field in

(b)

the plane of the image receptor differs, except
as permitted by paragraph 5, from _the
corresponding image receptor dimensions by more
than_ three percent of the source-image receptor
distance.

The sum of the length and width differences as

{c)

stated in_subparagraph a, without regard to

sign, exceeds four percent of the source-image
receptor distance.

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)

I1f 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;
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3.

[2] Must require that

. the key remain in place

during the entire t

time the positive beam

Timitation system i

s overridden; and

[3] Must require that

the key or key switch be

clearly and durabl

/ labeled as follows:

FOR X-RAY FIf
SYSTEM

tLD LIMITATION
FAILURE

(b) Must include a label

visible to the operator

that override of the pc¢

)sitive beam limitation

system is engaged.

(4) Compliance with paragraph 2

! must be determined when

the requirements of paragrapt

) 1 are met. Compliance

must be determined no sooner

* than five seconds after

insertion of the image recept

LOT.

(5) The positive beam limitatig

)n system must be capable

of operation, at the discreti

on of the operator, such

that the size of the field

may be made smaller than

the size of the image req

reptor 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 centimete

2rs.

(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 para

\graph 2, then any change

of image receptor size or

source-image receptor

distance must cause the automatic return.

Radiation exposure control.

5
ﬂ
i

a.

Exposure initiation. Means shall

be provided to initiate

the radiation exposure by a delibe

srate action on the part

of the operator, such as the

depression of a switch.

Radiation exposure shall not be in

1itiated 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 pr¢

wided.

Exposure indication. Means shal

1 be provided for visual

indication observable at or from {

the operator's protected

position whenever X-rays are

roduced. In addition, a

signal audible to the operator sh

)all indicate that the

exposure has terminated.

Exposure termination. Means

shall be provided to

terminate the exposure at a preset

! time interval, preset
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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'.

(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 equipment rated for
pulsed operation shall be equal to or less than
a time interval equivalent to two pulses;

(c) The minimum exposure time for all equipment
other than that specified in subparagraph b
shall be equal to or less than one-sixtieth
second or a time interval required to deliver
five mAs, whichever is greater;

(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 1imited 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.
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Exposure duration (timer) lineaj

rity. For systems having

independent selection of expost

ire _time settings, the

average ratios (X;) of exposul

re to the indicated timer

setting, in units of coulombs p¢

2r __kilogram per second

Imilliroentgen per second], obtairf

ned at any two clinically

used timer settings shall not di

ffer by more than ten

hundredths times their sum. This

is written as:

X,

where X; and X, are the average C

- X)) < 0.1 (X, + X;)

kg-1s-1 (mR/s) values.

Exposure control location. Thé

X-ray exposure control

shall be so placed that the opera;

tor can view the patient

while making exposure (see append

X B).

Operator protection, except veter

nary systems.

(1)

Stationary systems. Statit

bnary X-ray systems shall

be required to have the X-i

ray control permanently

mounted in a protected areq

3 so that the operator is

required to remain in that pi

rotected area during the

entire exposure (see appendi}

X B).

(2) Mobile and portable

systems.

Mobile and portable

X-ray systems which are:

(a) Used continuously for

greater than one week in

the same location, i.e.

a room or suite, shall

meet the requiremen

ts of paragraph 1 of

subdivision f:

(b)

Used for less than one week at the same location

shall be provided wi]

th either a protective

barrier at least two meters [6.5 feet] high for

operator protection dur

Ing exposures, oOr means

shall be provided to al

low the operator to be at

least two and seven-ten]

ths meters [9 feet] from

the tube housing assemb

ly during the exposure.

(3) Mammography systems shall be

operable from a shielded

position.

Operator protection for vete

brinary  systems. All

3:- 4. Source-to-skin distance.
systems

stationary, mobile, or portable ]

X-ray systems used for

veterinary work shall be provides

i with either a two-meter

[6.5 foot] high protection barrie:

r for operator protection

during exposures, or shall be proj

vided with means to allow

the operator to be at least two ai

nd seven-tenths meters [9

feet] from the tube housing assembly during exposures.

A1l mobile

shall be provided with
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source-to-skin distance te-ret-}ess equal to or greater than
thirty centimeters, except for veterinary systems.

4: 5. Radiation exposure reproducibility. ¥he 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
ten-hurdredths-when-ali-teehnigue-faetors--are--held--eonstant
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 (Epax ) minus the minimum radiation
exposure (Epin )»

'EZ 5(Emax - Emin)

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

6---Additional--requirements-applicable-te-certified-systems-onty:
Piagrestie-X-ray-systems-ineerperating-ene-or--mere--ecertified
compenents--shall--be--required--to--cemply-with-the-following
additional--requirements--which--relate--to--those---certified
€OmMpORents:

as--Repredueibilitys---When--the--equipment--i+s-operated-oen-an
adequate-pewer-supply-as-speeified-by-the-manufaeturer--in
aceerdanee--with--the--reguirements--ef-applieable-federal
stardards;--the--estimated--coeffieient--of--variation--of
rad+atien----expestres----shall---be---ne---greater---than
five-hundredths-fer-any-specifie-combinatien--of--selected
teehnique-factorss

b:--Linearity:---When--the--equipment-aliows-a-choice-of-X-ray
tube-edrrent-settings-and-is-eperated-en-a-pewer-supply-as
speeified--by--the--manufaeturer--in--aceordance--with-the
requirements-of--applicable--federal--standards;--for--any
fixed--X-ray--tube--potential--within--the--range-of-ferty
pereent-to-oRe-hundred-pereent-of-the-maximum-ratings; - -the
average--raties--ef--radiation--expesure--te-the-indicated
mill}iampere-seeends----preduet;----- fm+1iireentgen----- per
mi1}iampere--second}--ebtained-at-any-twe-conseeutive-tube
eurPent--settings--shall---net---differ---by---mere---than
ten-hundredths-times-thetr-sum;
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--XI. - qu - -9719'(X1-—+-X2)

where - Xy -and X, are--the--average--mi}iireentgen--per
mi}}iampere--seeond--values--ebtained--at--each---of---twe
consecutive-tube-eurrent-settingss

€:--Acedraey----Beviation--of-technique-factors-frem-indicated
vatues-shall-not-execeed--the--1imits--speeified--for--that
system-by-i+ts-manufaeturer:

d---Beam--1imitation-for-stationary-and-mebile-gereral-purpese
X-rPay-Systemss

{1}--There---shal}---be---previded--a--means--ef--stepless
adjustment-ef-the--size--of-r+the--X-ray--field:---Fhe
minimum---field---size--at--a--seuree-image--receptor
distanee-of-one-hundred-centimeters-shati-be-eqgual-te
er-less-than-five-centimeters-by-five-centimeters:

{2}--When--a--1ight--}ecalizer-istused-to-define-the-X-ray
field;-it-shall-previde-an--average--i}lumination--of
rRot--tess--than--ene--hundred--sixty--lux--er-fifteen
foot-candies-at-one-hundred-reentimeters--er--at--the
maximHm--setree-image-receptor-distanees-whichever-is
less:--Fhe-average-iiiuminatien-shall-be--based--upen
meastrements--made--in-the-approximate-center-of-eaeh
guadrant-ef-the-1ight-field-

{3}--The---edge---6f---the--1ight+-field--at--one--hundred
centimeters-er-at-the-maximum--Ssetree-image--receptor
distanee;--whichever--is--}ess;-shall-have-a-eoentrast
raties-corrected-for-ambient+1ighting;--ef--not--1ess
than--foeur--in--the--case--of--beam-1imiting--deviees
designed-for--use--on--statigRary--equipment;--and--a
c€oRtrast--ratie-ef-net-less-than-three-in-the-case-of
beam-1imiting-deviees--designed--fer--use--en--mebile
equipment:----Fhe---eontrast+--ratie--is--defined--as
},/1, where I, i#s-the-illuminatien-three--millimeters
fPem-the-edge-ef-the-4ight-fseld-teward-the-eenter-ef
the--fields--and--1, #5---the---i}iumination---three
millimeters--from--the--edger-of-the-1ight-field-away
frem-the-center-of-the-field:---Cemplianee--shali--be
determined--with--a--measuring-instrument-aperture-of
ore-mi}iimeter-in-diameter:

er--Beam---1imitation---for---portable--X-ray--systems----Beam
limitation-for-pertable-X-ray-systems-shall-meet-the--beam
limitation--requirements--of-subdivisien-a-ef-subseetion-1
and-subdivision-d-of-subsection-6ref-seetion--33-10-06-66:

fr--Field--}1imitation--and--alignment+-on--statienary--general

purpese-X-ray-systems:--For--stationary;--general--purpese
X-ray--systems--which--eontatn-a-tube-housing-assembiys-an

264



X-ray-eontrot;-and;--for--these--systems--so--equippeds--a
tables-all-certified-in-aceordance-with-21-EFR-1620-30¢€} =

§1}--Pesitive--beam-}imitation-{PBL};-when-proevideds-sha}il
furetion-as-deseribed-in-paragraph-2-ef-subdivision-f
ef--subsection-6--of-section-33-16-06-06-whenever-atl
of-the-fellewing-conditions-are-met?

{a}--Fhe---image---reeeptor---is---inserted---into--a
permanentiy-meunted-eassette-helder:

¢b}--The--image--receptor--length--and-width-are-each
less-than-fifty-ecentimeters:

fe}--The--X-ray--beam--axis--+s--within-pius-er-minus
three-degrees-of-vertical-and--the--seurece-image
receptor--distanee--is-ninety-centimeters-te-one
hundred-thirty--centimeters--inetusives--er--the
X-ray--beam--axis--is-within-pius-er-minus-three
degrees--of--horizental--and--the---seurce-image
recepter--distanee--is-ninety-centimeters-to-twe
hundred-five-centimeters-inetusives

fe}--The--X-ray--beam--axis--is--perpendietiar-to-the
plane-ef-the-image-receptor-te--within--pius--er
minus-three-degrees:

fd}--Neither-tomegraphic-ner-stereeseepie-radiegraphy
$s-being-performed:

{e}--Neither-temegraphie-ner-stereoscopie-radiegraphy
is-being-performeds

{¥}--The-pesitive-beam-limitatien-system-has-net-been
intenrtienatly----everriddens----- ¥he----everride
previsien-is-subjeet-to-paragraph-3:

(2)--Pesitive--béam-limitatien-(PBh);-when-previded;-shal1
prevent-the-produetion-of-X-rays-whens

ta}--Either-the-length-er-width-of-the-X-ray-field-in
the-plane-ef-the-image-receptor-differs;--exeept
as----permitted---by---paragraph-5;---frem---the
eorrespending-image-receptor-dimens+ons-by--mere
than--three-percent-ef-the-seuree-image-receptor
distanees

¢b}--The--sum--ef-the-1ength-and-width-differences-as
stated--in--subparagraph-a;s--witheut--regard--te
sign;--exceeds--feur-percent-of -the-seuree-image
reeeptor-distaneer
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fe}--Fhe--beam-1imiting--dey
reeceptor--distanee--for
}imitation-{PBL}-i5-Rot

§3}--1f-a-means-ef-everriding-the
{PBL}-system-existss-that-me

fa}--Must--be--designed--fer
pesitive-beam-1imttatie
the-system-is-being-ser

¢b}--1f---in--a--pesitien--t
eensider-it-part-ef-the
if--it-is-referenced-in
tn-other-materials-inte
------- Must-reguire-
defeat-the-positiv

f23--Must--reqguire--tha
during-the-entire-

}imitation-system-4

f3}--Must--require-that
eleariy-and-durab}

FOR-X-RA¥-FIELD-EIMITATE
S¥STEM-FAIEURE

{4)--cemplianee--with--paragraph-
the--equipment--indicates--t
perpendieniar--te-the-piane-
the-requirements-of-paragrap
must--be-determined-no-sesne
insertien-of-the-image-reeep

§5}--The--positive--beam-1imitati
of-operations-at-the-diseret
that--the--size-of-the-field
the-size--of--the--image--re
adjustment-of-the-field-size
at-the-setree-image-receptor
centimeters--must--be--equal
eentimeters-by-five-centimet

{6}--Fhe--positive-beam-}imitatie
sueh-that-if-a-ehange--in--%
€atse-an-autematic-return-te
furetion-as-deseribed-in-par
ef--image--receptor--size--e
distanee-must-cause-the-aute
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tee--is-at-a-seHree~image
~-wht€h---pesitive---beam
~destgned-fer-sizings

-pesitive-beam-1imitatien
ARS 2

~Hse-enty-in-the-event-of
-system--failure--or--if
teeds

at--the--eperater--weuid
eperationat-eontrels--oer
the-operater-s-manual-er
ded-fer-the-eperater:

hat-a-key-be-utilized-te
-beam-1imitatiens

-the-key-remain-in-plaee
ime--the--pesitive--beam
s-overridden:-and

the-key-er-key-switeh-be
-labeled-as-felloews:

-must-be-determined-when
at--the--beam--axis---is
f-the-image-reeceptor-and
-i-are-met:---Complianee
-than-five-seeends-after
err

R-system-must-be-eapabie
en-of-the-eperater;-sueh
may-be-made-smalier-than
eptor--through--stepless
--The-minimum-field-size
distance-of-one--hundred
-to--or--}ess--than-five
PSSt

-system-must-be-desigred
ge--recepter--does--net

pesttive-beam-}imitatien

graph-2;-then-any-change

--seHree-image--receptor
tie-returRs




g---Timers:---Except-for-dental-paneramic-systemss-terminatien
of-expesure-shatl-cause-antematic-resetting-of--the--timer
to-its-initial-setting-er-te-Lzerel:

Accuracy. Deviation of measured technique factors from

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

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:

X1 = Xo < 0.10 (X, + Xp)

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.

b. Equipment having a combined X-ray tube current-exposure
time product (mAs) selector, but not a separate tube
current (mA) selector. The average ratio (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:

X1 - X2 ¢ 0.10 (X3 + X5)

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

c. Measuring compliance. Determination of compliance shall
be based on four exposures taken within a time period of
one hour, at each of the two settings. These two settings
may include any two focal spot sizes except where one is
equal to or Jless than forty-five hundredths millimeters
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and the other

is_greater tha

n forty-five hundredths

millimeters. For purposes of thi

5 requirement, focal spot

size is the nominal focal spot si

ze specified by the X-ray

tube manufacturer.

9. Other requirements:

h= Transmission 1limit for image re
used for mammography.
after September 5, 1978, which
mammography, the transmission of
the image receptor support prov
be 1imited such that the exposure
any accessible surface beyond

receptor supporting device doe

a.

For X-ri

ceptor supporting devices
ay systems manufactured
are designed only for
the primary beams through
ided with the system will
five centimeters from
the plane of the image

5 not exceed eoRre-tenth

millireentgen-{25-8-mierocoulomb-per-kitegram} twenty-five

and __eight-tenths microcoulomb

per  kilogram .01

milliroentgen]|for each activati
shall be measured with the system
source-image receptor distance

Compliance shall be determined at
tube potential for the system
product of tube current and exp
second) for that peak tube potent
determined by measurements averag
hundred = square centimeters wi
greater than twenty centimeters.

Tube stands for portable X-ray

E

pn of the tube. Exposure
operated at the minimum
for which it is designed.
the maximum rated peak
and at the maximum rated
sure time (milliampere
al. Compliance shall be
d over an area of one
th no linear dimension

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; Ju
March 1, 1994; July 1, 1995; May 1, 1998.
General Authority: NDCC 23-20.1-04

Law Implemented: NDCC 23-20-04, 23-20.1-03, 23

33-10-06-07.
to the requirements of sections 33-10-06-0
requirements of this section apply to X-ray
facilities used for dental radiography. Criter
radiographic systems are covered in section 3
meeting the requirements of this section shall

Intraoral dental radiographic systems.

ne 1, 1986; June 1, 1992;

-20.1-04

In addition
3 and 33-10-06-04, the
equipment and associated
ia for extraoral dental
3-10-06-06. Only systems
be used.

1. Source-to-skin distance. X-ray syst
an intraoral image receptor shall be
limit source-to-skin distance to not
if operab

a. Eighteen centimeters

peak.
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ems designed for use with
provided with means to
less than:

le above fifty kilovolts




b. Ten centimeters if met operable abeve at fifty kilovolts
peak only.

2. Field Beam limitation. Radiographic systems designed for use
with an intraoral image receptor shall be provided with means
to 1imit the X-ray beam such that:

a. If--the--minimum-sedree-te-skin-distanee-{SSP}-is-eighteen
eentimeters-er-more;-the The X-ray field beam, at the
minimum source-to-skin distance, shall be containable in a
circle having a diameter of no more than seven
centimeters.

b. 1f--the--minimum--seuree-te-skin--distanee--is--}ess--than
eighteen-centimeters;-the--X-ray--fields--at--the--minimum
souree-to-skin--distanees-shall-be-eontainable-in-a-eirele
having-a-diameter-of-ne-mere-than-six-centimeterss

€: An open-ended shielded position indicating device shall be
used. The shielding shall be equivalent to the
requirements of subsection 4 of section 33-10-06-04.

3. Timers:-Means-shall-be-previded-te-terminate-the-expoesure-at-a
preset-time-interval;-preset-product-of-eurrent--and--times--a
preset-number-of-pulses;-er-a-preset-radiation-expoesure-te-the
image-receptor---in-additiens

as--1t--shali--net--be--pessible--teo-make-an-expesure-when-the
timer-is-set-to-a-zere-or-off-position-if-either--pesitien
is-prevideds

b---Repredueibility----With--a--timer--setting--of-five-tenths
seeenrds-oer-less;-the-average-expesure-peried- (¥} --must--be
greater--than--or-equat-te-five-times-the-maximum-expesure
peried-{¥Ty.x ) MiRHS-the--minimum--expesure--period-~{¥nin )
when-feur-timer-tests-are-performeds:

F---5¢¥max - - Fmirr)
4---X-ray-eontrel-{expesure-switeh}:

ar--AR--X-ray--eentrel--shall--be-ineorporated-inte-each-X-ray
system-sueh-that-an-expesure--ean--be--terminated--by--the
eperater--at--any--time;--except-fer-expesures-ef-ene-half
seeond-or-1esss

B---Eaeh--X-ray--eontre}--shali-be-lecated-in-sueh-a-way-as-te
meet-the-follewing-eriterias

§1}--Statienary--X-ray--systems--shall-be-required-to-have
the-X-ray-centrol-permanently-meunted-in-a--protected
area;--s5o--that-the-eperater-is-required-to-remain-+n
that-protected-area-during-the-entire-expesures
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{2}--Mebile-and-pertable-X-ray-systems-whieh-ares

oRe-week-in-one-leeation
1-meet-the--requirements
ubdivisiens

fa}--Used--for--greater-than-
{ene-reem-er-suite}-shal
ef-paragraph-1-ef-this-g

¢b}--Used-for-greater-than-oRe-heur-and-1ess-than-ene
week-at-ene-}eecation-{one-reem-er--suite}--shati
meet--the-requirements-ef-subparagraph-a-ef-this
paragraph--er--be--previded--with--a---six---and

enre-half-feeot---{1:98-
barrier-whieh-is-plaeed-
meters}--frem--the--tube

ter}----high--preteetive
at-least-six-feet--{1:83
-heusing-assembly-and-at

1east-six-feet-{lrss-meters}-frem-the-pat#ente

fe}--Used--to--make-expesures
lecation--shat}---meet--
subparagraph--a--ep--p--
previded-with-a-methed-¢

-ef-a-patient-at-the-use
-the---requirements---of
of--this-paragraph-er-be
f--X-ray--eontret--whieh

wil}--permit--the-operater-te-be-at-1east-twelve

feet-{3-66-meters}-frem-
durinrg-an-expoesures

€:--The---X-ray---eentre}---sha}i--pr
ebservable-at-er-frem-the--eperat
wherever--X-rays--are--preduceds -
audible-te-the-operater-shall-inds
has-terminated:

5:--Expesure--reproducibility---The-eoeffi
Rot-exceed-ten-hundredths-when-atl-tee
€eonstant:---This--reguirement-shall-be
if;-when--foeur--radiation--expesures--
technigque-facters;-the-value-of-the-av
¢E}-is-greater--than--er--equal--te--#
radiation-expesure-{Emax) minus the mij
¢EmiR} ;5

E-~-5¢Emax - =~ Entir )

Radiation exposure control.

the-tube--head--assembiy

vide--visual--indieation
ris--pretected--pesition
-in--additiens;--a-signal
eate-that--the--expesure

etent-of-variatien-shatl
hrigue-faetors-are--held
-deemed-to-have-been-met
are--made--at--identieal
erage-radiation-expesure
jive--times--the--maximum
nimum radiation exposure

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.
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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.

X = X) < 0.1 (X3 +X%5)

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.

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

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

meters [9 feet] from the tube housing assembly

while making exposures.

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 supp

ly 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 s

pjection of X-ray tube

current (mA). The average ratios

(X 1) of exposure to the

indicated milliampere-seconds

product, in units of

coulombs per kilogram _per m

illiampere second (or

milliroentgen per milliampere

seconds), obtained at any

two consecutive tube current sett

ings shall not differ by

more than ten hundredths times th

Bir sum:

X1 = X» ¢ 0.10 (X7 + X5)

where X, and X, are the average v

alues obtained at any two

consecutive tube current setting

5, or at two settings

differing by no more than a fac

tor of two where the tube

current selection is continuous.

Equipment having a combined X-

ray tube current-exposure

time product {mAs) selector, bu

t not a separate tube

current (mA) selector. The averag

e ratios (X;) of exposure

to the indicated milliampere-seco

nds 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 t

en hundredths times their

sum:

X1 - X £0.10 (X3 + Xp)

where X; and X, are the average v

alues 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.

Measuring compliance. Determin

ation of compliance shall

be based on ten exposures taken w

ithin a time period of

one hour, at each of the two sett

ings. These two settings

may include any two focal spot si

zes except where one is

equal to or less than forty-fi

ve hundredths millimeters

and the other is greater tha

n forty-five hundredths

millimeters. For purposes of thi

s requirement, focal spot
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size is the nominal focal spot size specified by the X-ray
tube manufacturer.

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

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

8. Beah quality. All dental X-ray systems are subject to the
filtration requirements of subdivision a of subsection 5 of
section 33-10-06-04.

6= 9. Administrative controls.

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

b. The tube housing and the position indicating device shall
not be handheld during an exposure.

c. The X-ray system shall be operated in such a manner that
the useful beam at the patient's skin does not exceed the
requirements of subdivision a of subsection 2 of this
section.

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

F---Additional--requirements-appticable-to-certified-systems-ontys
Orly--diagnestie--X-ray--systems--+Reorporating--one--or--more
eertified--compenents--shall--be--required--to-comply-with-the
fellewing--additional--requirements--whieh--relate---to---that
eertified-component:

a---Repredueibilitys---When--the--equipment--is-operated-en-an
adeguate-pewer-supply-as-specified--by--the--manufacturer;
the---estimated--ceefficient--of--variation--of--radiatien
expesures-shall-be-ne-greater-than-five-hundredths-for-any
speeific-combination-ef-selected-teehnique-facteors:

br--Linearity:---When--the--equipment-allows-a-chotee-of-X-ray
tube-eurrent-settings-and-is-eperated-on-a-pewer-supply-as
specified--by--the--manufacturer--in--accordance--with-the
requirements-ef--applicable--federal--standards;--for--any
fixed--X-ray--tube--potential--within--the--range-ef-forty
pereent-te-oRe-hundred-pereent-of -the-maximum-ratings--the
average--raties--of--radiation--expesure--to-the-indicated
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mi}liampere-seeonds-product-fmiiii
seeond};--ebtained--at--any--twe-
settings-shall-net--differ--by--me
times-their-sum;

-X1- Xp 4-8:18-{X; +-Xp),

where--X; amrd-X, are-the-average-
seeonds-values-ebtained-at-eaech-of
edrrent-settings:

€:--Aeetraey----Deviation--of-techriqe
values-shal}-net-exeeed--the--1imi
system-bBy-its-manufacturers

d---FTimers:---Termination--of--expesur
resetting-of-the--timer--to--35--
Lzerel:

At1---eertifie
manufaetured-on-and-after-Decembe
" miRimum--hatf-value--tayer--not-1
mittimeters-aluminam-equivatents-
severty--kiltovelts--peak--are--su
requirements-of-subdivision-a-of-5

33-10-66-64+
8- 10. Structural shielding requirements (see
History: Amended effective October 1, 1982; Jun

March 1, 1994; July 1, 1995; May 1, 1998.
General Authority: NDCC 23-20.1-04
Law Impiemented: NDCC 23-20.1-03, 23-20.1-04

33-10-06-068. Therapeutic X-ray syst
megaelectronvolt (MeV).
1. Equipment requirements.
a. Leakage radiation. When the 1

leakage technique factors, the lez
exceed the value specified at tk
the classification of that X-ray s
(1) Contact therapy systems. Leg
exceed ene-hundred-millireent
per---kilegram---} twenty-1

reertgen-per-mi}iiampere
€onsecutive-tube-edrrent
re--than--ten-Rundredths

mi}lirem-per-milliampere

--twe--eoRseedtive--tube

e-faectoers-from-indicated
ts--speeified--for--that

e--5Rall-eause-automatie

tnitial--setting--or--to

--dental--X-ray--systems
-1;-19805;-shati--have--a
ss-than-ene-and-ene-half
Systems-eperating--abeve
jeet--to--the-filtration
ubseetion-5--of--seetion

> appendix C).
e 1, 1986; June 1, 1992;

rems of less than one

tube is operated at its
1kage radiation shall not
e distance specified for
system.

1kage radiation shall not
:gens-{25:8--miereecouiomb
five _and _eight-tenths

microcoulomb per kilogram

100 milliroentgens] per

hour at five centimeters from the surface of the tube

housing assembly.
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(2) 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 ere-reentgen-{6:258-milliecoulomb--per
kilegram} two hundred fifty-eight thousandths
millicoulomb per kilogram [1 roentgen] in one hour at
one meter from the source.

(3) 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 ene-hundred-mill}ireentgens-{25:8--mierecoulomb
per----kilegram} twenty-five and _eight-tenths
microcoulomb per kilogram [100 milliroentgens] in one
hour at one meter from the source.

(4) One hundred fifty-one - nine hundred ninety-nine
kilovolts peak systems. The leakage radiation shall
not exceed eoRe--reentgen--{0:-258--miltlicoulomb--per
kilegram} two hundred fifty-eight thousandths
millicoulomb per kilogram [l 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-1imiting devices. Permanent fixed
diaphragms or cones used for 1limiting the useful beam
shall provide the same or higher degree of protection as
required by the tube housing assembly.

Removable and adjustable beam-1limiting 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 placed 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 of this subdivision.

(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.
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Filter system.
that:

The filter sys
(1) The filters cannot be accic
possible tube orientation;
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(3) Each filter is marked 4

construction and its thicknes
the wedge angle must appe
tray.

Tube immobilization. The tube f
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Beam block. Contact therapy tube
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positioned over the entire useful
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number of roentgens has been
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(5)

Shall have a display at the control panel from which
the dose at a reference point in the treatment volume
can be calculated;

(6) Shall have a control panel display which maintains
the reading until intentionally reset to zero; and

(7) 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) A timer shall be provided which has a display at the

(2)

(3)

(4)

(5)

(6)

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.

The timer shall not permit an exposure if set at
zero.

The timer shall not activate until the shutter is
opened when patient irradiation is controlied by a
shutter mechanism.

Control panel functions. The control panel, in addition
to the displays required in other requirements of this
section shall have:

(1)

(2)

An indication of whether electrical power is
available at the control panel and if activation of
the X-ray tube is possible;

An indicafion of whether X-rays are being produced;
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Means for indicating ki

current;
(4)
(5)

The means for terminating an

A Tlocking device which will
of the X-ray system; and

(6)
1982, a positive display of
beam.

Multiple tubes. When a contro
than one X-ray tube:

(1) 1t shall be possible to act
any time;

There shall be an indica
identifying which X-ray tube

(2)

There shall be an indica
. assembly when that tube is e

(3)

distance. The
source-to-skin

Source-to-skin
determining the
centimeter.

Shutters. Unless it is possible
to the prescribed exposure parame
the beam shall be automaticall
having a lead equivalency not les
housing assembly. In addition,

(1) After the unit
shutter shall

operator from the control pa

is at op

(2)

An indication of shutter pos
control panel.

Low filtration X-ray tubes. E
with a beryllium or other low-fil
clearly labeled as such upon the

at the control panel.

lovolts and X-ray tube

exposure at any time;

prevent unauthorized use

For X-ray equipment manufactured after October 1,

specific filters in the

| panel may energize more
ivate only one X-ray tube
tion at the control panel

is energized; and

tion at the tube housing
nergized.

re shall be means of
distance to within one
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ters within five seconds,
y attenuated by a shutter
s than that of the tube

erating parameters, the

be controlled electrically by the

nel; and
ition shall appear at the
ach X-ray system equipped

tration window shall be
tube housing assembly and

Facility design requirements for systems capable of operating

above fifty kilovolts peak.
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
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3.

]eve]s 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 shall 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 control 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) A1l 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 of this
subdivision 1is 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 enre--hundred--millireentgens-{25-8-microcoulomb
per---kilegram} twenty-five and eight-tenths
microcoulomb per kilogram [100 milliroentgens] per
hour.

Surveys, calibrations, spot checks, and operating procedures.

a.

Surveys.

(1) A1l 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 be done after any change
in the facility or equipment which might cause a
significant increase in radiation hazard.
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(2) The registrant shall obtai
survey from the qualified ex
report shall be transmitted
department within thirty d
report.

(3) The survey and report sha

where the installation, i

qualified expert, is in viol

43— o g5

Calibration.

system shall be performed by
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the facility during such cal

Calibration of the radiat
system shall be performed wi
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years.

(3)
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(4)
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on output of an X-ray
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f such system shall be
ndard. The instrument
within the preceding two

such that the dose at a

(1) 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.

(2) The calibration of the radi

reference point in soft tissue can be calculated to
within an uncertainty of f1v percent.

(5)

The calibration of the X- ay system shall include,
but not be limited to, the following determinations:
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-ray system is operating
esign specifications.

ach combination of field

(b) The exposure rates for
size, technique factors
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(c) The degree of congrue

field and the field ind
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radiation field used.
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(7) A copy of the most recent X-ray system calibration
sha]} 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) 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.

(2) 1f 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.

(3) 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.

(4) 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.

(5) 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.

(6) 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.

(7) 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 33-10-06-08 or which has been
intercompared with a system meeting those
requirements within the previous year.
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History:

March 1, 1994; May 1, 1998.
General Authority:
Law Implemented:

33-10-66-09.
one megaelectronvolt
subdivisions
to medical

1.

d. Operating procedures.

(1)

X-ray systems shall not be l¢

»ft unattended unless the

system is secured against unauthorized use.

(2) When a patient must be held ]

n position for radiation

therapy, mechanical supporting or restraining devices

shall be used.

The tube housing assembly ¢
during operation unless the
require
the system does not exceed f;
such cases, the holder sha]
and apron of not less than
lead equivalency at one hundr

(3)

(4) No

shall not be held by hand
system is designed to

such holding and the peak tube potential of

fty kilovolts peak. In
1 wear protective gloves
five-tenths millimeter
red kilovolts peak.

individual other than the patient shall be in the

treatment room unless such individual is protected by

a barrier sufficient to
section 33-10-04.1-06.
patient shall be in the
exposures when the kilovolts
fifty.

(5) The X-ray system shall

administration of radiation therapy

requirements of subdivision
paragraph 4 of subdivision c

meet the requirements of
No individual other than the

treatment room during
peak exceeds one hundred

in the
unless the
b of this subsection and
have been met.

not be used

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

NDCC 23-20.1-04
NDCC 23-20.1-03, 23-20.1-04

X-ray and electron therapy
(MevV) and above. Ch
¢ and d of subsection 7 of sectio

Definitions. In addition to the

facilities using therapy systems
megaelectronvolit and above.

systems with energies of
pter 33-10-09 except
33-10-09-03 shall apply

with energies one

definitions provided in

section 33-10-06-02, the following definitions are applicable

to this section.

a. "Applicator" means a structure whi
of the treatment field at a gi
virtual
beam-1imiting device.

ch determines the extent
ven distance from the

source and which may or may not incorporate the

b. "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-1imiting device.

"Dose monitoring system" means a system of devices for the
detection, measurement, and display of quantities of
radiation.

"Dose monitor unit" means a unit response from the dose
monitoring system from which the absorbed dose can be
calculated.

"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.

"Normal treatment distance" means:

(1) For electron irradiation, the virtual source to
surface distance along the central axis of the useful
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beam as specified by the
applicator.
(2) For X-ray irradiation,

jsocenter distance along the
useful beam. For nonisod
distance shall be that specif

manufacturer for the

source to

central axis of the
entric equipment, this
ied by the manufacturer.

the virtual

re from which the useful

0. "Radiation head" means the structu
beam emerges.

p. "“Shadow tray" means a device 3
head to support auxiliary beam-1i

g. "Stationary beam therapy" means
relative displacement of the useful
during radiation.

r. "Target" means that part of
intercepts a beam of accelerated

~emission of other radiation.
s. "Virtual source" means a poin

appears to originate.
Requirements for equipment.

a. Leakage radiation to the patient
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Measurements of the
radiation dose contribu
averaged over an are
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(b) For each system the registrant shall determine,
or obtain from the manufacturer, the Tleakage
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:

(a) For operating conditions producing maximum
leakage radiation, the absorbed dose in rads
grays 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 rads-{grays} 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.

(b) For each system, the registrant shall determine,
or obtain from the manufacturer, the Tleakage
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.

b. Leakage radiation outside the patient area for new
equipment.

(1) The absorbed dose in rads-fgrays} grays [rads] due to
leakage radiation, except in the area specified in
subparagraph 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

| rads--fgrays} 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 of this subsection.
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(2)

The registrant shall determine, or obtain from the
manufacturer, the actual Teakage radiation existing
at the positions specified in paragraph 1 of this

subdivision for specified
Radiation measurements excl
averaged over an area up to

operating conditions.
uding neutrons shall be
but not exceeding one

hundred square centimeters at the positions
specified. Neutron measurements shall be averaged
over an area up to but Wot exceeding two hundred

square centimeters.

Beam-1imiting devices. Adjust
beam-1imiting 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-1imiting

device.

ble or interchangeable

The neutron component of [the useful beam shall

not be included in this requirement.

Filters.

(1)

(3)

Each filter which is removab
be clearly marked with an
Documentation available at
contain a description of t
filters, the wedge angle shal
wedge tray.

If the absorbed dose

relates exclusively to

le from the system shall
identification number.
the control panel shall
he filter. For wedge
1 appear on the wedge or

rate data required by

peration with a field

subdivision p of subsection 3 of section 33-10-06-04

flattening or beam scatterin
filter shall be removable onl

For new equipment which ut
filters, interchangeable fiel
interchangeable beam scatteri

(a) Irradiation shall not
selection of a filter
treatment control panel;

(b) An interlock system shal

filter in place, such
y by the use of tools.

ilizes a system of wedge
d flattening filters, or
ng filters:

be possible until a
has been made at the

1 be provided to prevent

irradiation if the filter selected is not in the

correct position;

(c) A display shall be ﬁrovided at the treatment

control panel showing t

‘e 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
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with the filter selection operation carried out
at the treatment control panel.

Beam quality. The registrant shall determine, or obtain
from the manufacturer, data sufficient to assure that the
following beam quality requirements are met:

(1)

(2)

(3)

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 III. Linear interpolation shall be used for
values not stated.

TABLE III
X-ray Absorbed Dose as
Maximum Energy of a Fraction of Maximum
Electron Beam in MeV Absorbed Dose
1 0.03
15 0.05
35 0.10
50 0.20

Compliance with paragraph 1 of 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 1IV. Linear interpolation shall be
used for values not stated.
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(4)

(5)

Table 1V

Absorbed Dose at the Surface
Maximum Photon as a Fraction of the Maximum
Energy in MeV Absorbed |Dose

1
2
5
15
35

[cNoRoNoNoNol
o
(<]

Compliance with paragraph 3 »f this subdivision shall

be determined by measurements made:

(a) Within a phantom usingian instrument which will
alliow extrapolation t$ the surface absorbed
dose; |

- (b) Using a phantom whos% size and placement meet

the requirements of
subdivision;

aragraph 2 of this

(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 1largest field size!avai]ab]e which does not
exceed fifteen centimeters by fifteen
centimeters.

The registrant shall detetmine, 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. i

f. Beam monitors. All therapy syste?s shall be provided with

radiation detectors in the radiat

(1)

(2)

ion head.

New equipment shall be provided with at least two
radiation detectors. The detectors shall be
incorporated into two séparate dose monitoring
systems. i

Existing equipment shall be provided with at least
one radiation detector. This detector shall be

incorporated into a primary dose monitoring system.
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(3) 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.

(c) 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:

[1] 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:

[1] 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] In the 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.

g. Beam symmetry. In new equipment inherently capable of
producing useful beams with asymmetry exceeding five
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percent, the asymmetry of the | radiation beam in two
orthogonal directions must be monitored before the beam
passes through the beam-l1imiting device. Facilities 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 contral panel; and if this
difference exceeds ten percent, the irradiation is
terminated. ‘

Selection and display of dose monﬂtor units.
(1) Irradiation shall not be poassible until a selection
of a number of dose monitor units has been made at

the treatment control pane].i

\

(2) After useful beam termination, it shall be necessary
to reset the dosimeter display to zero before
treatment can be reinitiated.

i

displayed at the treatment control panel until reset
manually for the next irradiation.

(3) The preseiected number of doje monitor units shall be

(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 términate 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 wﬁen 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.
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(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
equipment movements shall be automatically terminated.

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) A timer 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.
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provided to ensure that
he radiation type which

(2) An interlock system shall b
the equipment can emit only
has been selected.

be provided to prevent
perations carried out in
agree with the selected
the treatment control

(3) An interlock system shall
irradiation if any selected
the treatment room do no
operations carried out at
panel.

—  *+ 00— e+ ®

(4) An interlock system shall be provided to prevent
irradiation with X-rays exceét to obtain a port film
when electron applicators are fitted.

|

(5) An interlock system sha]]\ be provided to prevent
irradiation with electrons when accessories specific
for X-ray therapy are fitted+

(6) The radiation type selected shall be displayed at the
treatment control panel } before and during
irradiation. 3

Selection of energy. Equ1pmenf capable of generating
radiation beams of different emerg1es shall meet the
following requirements:

(1) Irradiation shall not be p¢ssib1e until a selection
of energy has been made at\ the treatment control
panel. ‘

(2) An interlock system shal]‘ 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 1nterlock system shall be
provided to terminate 1rrad1at1on if the energy of
the electrons striking the X-ray target or electron
window deviates by more thanitwenty percent or three
megaelectron volts, whichever is smaller, from the
selected nominal energy. |

Selection of stationary beam therapy or moving beam

therapy. Equ1pment capable of‘ both stationary beam

therapy and moving beam therapy shall meet the following
requirements:
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(2)

(3)

(4)

(5)

(6)

(7)

Irradiation shall not be possible until a selection
of stationary beam therapy or moving beam therapy has
been made at the treatment control panel.

An interlock system shall be provided to ensure that
the equipment can operate only in the mode which has
been selected.

An 1interlock 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.

The mode of operation shall be displayed at the
treatment control panel.

For new equipment, an interlock system shall be
provided to terminate irradiation if:

(a) Movement of the gantry occurs during stationary
beam therapy; or

(b) Movement of the gantry stops during moving beam
therapy unless such stoppage is a preplanned
function.

Moving beam therapy shall be controlled to obtain the
selected relationships between incremental dose
monitor units and incremental angle of movement.

(a) 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.

Where the dose monitor system terminates the
irradiation in arc therapy, the termination of
irradiation shall be as required by subsection 1 of
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
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subsection 2 of section 33-10-06409 may form part of this
system). In addition: |

(1) The dose monitor unit rate %ha]] be displayed at the
treatment control panel. |
|

(2) I1f the equipment can deliver under any conditions an
absorbed dose rate at the normal treatment distance
more than twice the maximdm value specified by the
manufacturer's anticipated dose rate for any machine
parameters utilized, a device shall be provided which
terminates irradiation when ihe absorbed dose rate
exceeds a value twice the specified maximum. The
value at which the irradiat@on will be terminated
shall be a record maintainediby the registrant.

Location of virtual source an& beam orientation. The
registrant shall determine, or obtain from the
manufacturer, the location with rqference to an accessible
point on the radiation head of: |

(1) The X-ray target or the virtqal source of X-rays.
\

(2) The electron window or [the virtual source of
electrons if the systeﬁ has electron beam
capabilities. ;

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 réquires action in the
treatment room and at the treatment control panel,
selection at one location shall not give a display at the
other Tlocation until the requisite selected operations in
both locations have been completed.

|

Facility and shielding requirementsi In addition to chapter

33-10-04.1, the following design requ

a.

irements shall apply:
Protective barriers. All protéctive barriers must be
fixed except for entrance doors or beam interceptors.

Control panel. The control pane1 must be located outside
the treatment room. |

Viewing systems.

(1) Windows, mirrors, c]osed-c{rcuit television, or an
equivalent system shall be provided to permit
continuous observation o the patient during
irradiation and shall be so located that the operator
may observe the patient from the treatment control
panel.
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(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.

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".

Entrance interlocks. Interliocks 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 exposure by manual action at the
control panel.

Surveys, calibrations, spot checks, and operating procedures.

a.

b.

Surveys.

(1) A1l 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.

(2) 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.

(3) The survey and report shall indicate all instances
where the installation, in the opinion of the
qualified expert, is in violation of this article.

Calibrations.

(1) 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
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(3)

(4)

(5)

protocois, 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 natﬂona] 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 ca]ibratéd in such a fashion that
an uncertainty can be stated for the radiation
quantities monitored by the system.

(d) Which has had constancﬁ checks performed on the

system as specified by a radiological physicist.
Calibrations must be in s;fficient 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) Verification that the equipment is operating in
compliance with the design specifications
concerning the 1light |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.

(b) 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.
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(c) The uniformity of the radiation field and any
dependency upon the direction of the useful
beam.

(d) 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.

(e) Verification of transmission and electron
buildup factors for all accessories such as
wedges, shadow trays, and compensators.

(6) Records of  the calibration performed pursuant to
paragraph 1 of this subdivision shall be maintained
by the registrant for five years after completion of
the full calibration.

(7) A copy of the latest calibration performed pursuant
to paragraph 1 of this subdivision 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 procedure shall be
submitted to the department prior to its
implementation.

(2) 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.

(3) 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.

(4) 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.

(5) 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.
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by the radiological physicist shall be investigated
and corrected before the system is used for patient
irradiation.

(7) 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 sh
required in subdivision b
section.

be recalibrated as

|

(6) The cause for a parameter jxceed1ng a tolerance set
? subsection 4 of this
\
\

(8) 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

(9) Where a spot check 1nv01ves ‘a radiation measurement,
such measurement shall be oﬁta1ned using a system
satisfying the requ1remen$s of subdivision b of
subsection 4 of this section or which has been
intercompared with a |system meeting those

_ requirements within the prevjous year.

d. Operating procedures. i

(1) No individual other than the patient shall be in the
treatment room during treat ent of a patient.

\

(2) I1f a patient must be held in position during
treatment, mechanical supporting or restraining
devices shall be used.

(3) The system shall not be used‘1n the administration of
radiation therapy unless l the requirements of
subdivisions a, b, and ¢ of this subsection have been
met. }

History: ~ Amended effective October 1, 1982; Juﬁe 1, 1986; June 1, 1992;
March 1, 1994; May 1, 1998.

General Authority: NDCC 23-20.1-04

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

33-10-06-186. Veterinary medicine rad1ogfaph1c installations. In
addition-te-the-reguirements-of-seetions--33-10106-03--and--33-16-06-045
the--fellew*ng--regu}at1ens--sha%%--apply—-te--éll--veter*nary—-medie*ne
radtegraphie-installationss

1---Equipments

a:--The--preteetive--tube--heusing--shatl-be-equivalent-to-the
reguirements-of-subsection-3-of-seetion-33-10-06-64+
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b---Diaphragms--er-eenes-shati-be-provided-for-eollimating-the
useful-beam-te-the-area-of--etinieal--interest--and--shatil
provide--the--same--degree-ef-pretection-as-is-reguired-of
the-heusings

€---The--tetal-filtration-permanently-in-the-usefui-beam-shalil
Rot--be--less--than---five-tenths---miliimeters---aluminum
eguivalent--for--machines--operating-up-to-fifty-kitovelts
peak;-one-and-ene-half-millimeters-aluminum-equivatent-for
machines--operating--between--fifty--and-seventy-kiltovolts
peaks;-and-twe-and-ene-half-millimeters-atuminum-equivalent
fer-machines-operating-abeve-seventy-kilevelts-peaks

d---A-deviece-shali-be-previded-te-terminate-the-expesure-after
a-preset-time-er-expesures

e:--A--dead-man--type--of--expesure--switeh-shall-be-provided;
tegether-with-an-eleetrical-cord-of-sufficient-ltength;--se
that--the-eperator-can-stand-eut-of-the-useful-beam-and-at
}east-six-feet-{1:83-meters}-from-the--animal--during--ati
X-ray-expesures:

2:--Structural--shieldings---A}1--wall;--ceiling;--and-fleor-areas
shall-be-equivalent-to-or-provided-with-applicable--protective
barriers--as--required-in-appendix-E-of-this-ehapter-to-assure
complianee-with-chapter-33-10-04-1-

3:--Operating-preceduress

a---The--eperater--shall--stand-well-away-frem-the-useful-beam
and-the-animal-during-radiegraphie-exposuress

B---Ne--individual--ether--than--the--operator-shati-be-in-the
X-ray-reem-while-expesures--are--being--made--uniess--sueh
jndividualis-assistanee-is-required:

€---When---an---anima}---must---be--held--in--pesition--during
radiegraphy;-mechanical-supperting-er-restraining--deviees
sheuld--be--used:---1f--the--animal--must--be--held--by-an
individuals--that--individual--shal}--be--protected---with
apprepriate--shielding--devieess-sueh-as-protective-gloves
and-apren;-and-the-individual-shali-be-se-pesitioned--that
Re--part--ef--the--individualis-bedy-will-be-struck-by-the
useful-beam:--Fhe-expesure-of-any-individual-used-for-this
purpese--shall}--be--menitered: Repealed effective May 1,
1998.

History: Amended-effeetive-dJune-1;-19863-dune-1;-1992+-Mareh-1;-1994-
General Authority: NDEE-23-208-1-04
Law Implemented: NDBEE-23-20:-1-03;-23-20:-1-04

33-10-06-11. COmputed‘tomography X-ray systems.
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Definitions. In addition to the definitions provided in
sections 33-10-01-04 and 33-10-06-02, the following
definitions are applicable to this section:

a.

"Computed tomography dose index" means the integral from
-7T to +7T of the dose profile alJng a line perpendicular
to the tomographic plane d1v1ded by the product of the
nominal tomographic section th1ckgess and the number of
tomograms produced in a single scan, that is:

' CTDI = — f’” p(z)dz

where:

= Position along a line perpendﬂcu]ar to the tomographic plane.
) = Dose at position z.

Nominal tomographic section tW1ckness.

Number of tomograms produced in a single scan.

D(
I
n

NN

This definition assumes that the dose profile is centered around
z=0 and that, for a multiple tomogram system, the scan increment
between adjacent scans is nT.

"Contrast scale" means the | change in the linear
attenuation coefficient per computed tomography number
relative to water, that is:

(CTN), - (CTN),

where:

= Linear attenuation coeff1c1ent of the material of
interest.
= Linear attenuation coeff1c1eﬁt of water.

(CTN)X CTN of the material of 1nterest

(CTN), = CTN of water.

"CS" (See "Contrast scale").

“CT" means a radiologic 1mag1nd technique that produces
images of "slices" through a pat1ént s body.

"CT conditions of operation® means all selectable
parameters governing the operation of a CT X-ray system
including, but not Timited to, nominal tomographic section
thickness, filtration, and the technique factors as
defined in section 33-10-06-02.

"CTDI" (See "Computed tomography dose index").
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"CT gantry" means the tube housing assemblies,
beam-1imiting devices, detectors, and the supporting
structures and frames which hold these components.

"CTN" (See "CT number").

"CT number" means the number used to represent the X-ray
attenuation associated with each elemental area of the (T
image.

CTN = k( @, - p.)
Ky

where:

k = A constant (The constant has a normal value of one
thousand when the Houndsfield scale of CTN is used.)

uy = Linear attenuation coefficient of the material of
interest.
u, = Linear attenuation coefficient of water.

"Dose profile" means the dose as a function of position
along a line.

"Elemental area" means the smallest area within a tomogram
for which the X-ray attenuation properties of a body are
depicted. (See also "Picture element").

"Multiple tomogram system" means a computed tomography
X-ray system which obtains X-ray transmission data
simultaneously during a single scan to produce more than
one tomogram.

. "Noise" means the standard deviation of the fluctuations

" in computed tomography number expressed as a percentage of
the attenuation coefficient of water. Its estimate (S, )
is calculated using the following expression:

S, = 100 x CS X S

Ky
where:
CS = Contrast scale.
u, = Linear attenuation coefficient of water.
s = Estimated standard deviation of the CTN of picture

elements in a specified area of the CT image.

"Nominal tomographic section thickness" means the full
width at half-maximum of the sensitivity profile taken at

301



Requirements for equipment.

the center of the cross-sectional
transmission data are collected.

“Picture element" means an element

"Reference plane" means a plane
and parallel to the tomographic pil

“Scan" means the complete prog
transmission data for the producti
can be collected simultaneously
the production of one or more tomo

:

"Scan sequence" means a presel
scans performed consecutively
conditions of operation.

"Scan increment" means the amount
of the patient with respect to th
successive scans measured alon
displacement.

“Scan time" means the period of tﬂ
and end of X-ray transmission da
single scan. ‘

“Single tomogram system" means%
obtains X-ray transmission data du
single tomogram.

"Tomographic plane" means that
identified as corresponding to the

“Tomographic section" means the v
X-ray attenuation properties are i

Termination of exposure.

(1) Means must be provided t
exposure automatically by e
X-ray source or shuttering
event of equipment failure af
Such termination must occur
limits the total scan time
hundred ten percent of its
use of either a backup timer
equipment function.

(2) A visible signal must in

~ exposure has been terminat

required by paragraph 1.
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(3) The operator must be able to terminate the X-ray
exposure at any time during a scan, or series of
scans under computed tomography X-ray system control,
of greater than one-half second duration.

Tomographic plane indication and alignment.

(1) For any single tomogram system, means must be
provided to permit visual determination of the
tomographic plane or a reference plane offset from
the tomographic plane.

(2) For any multiple tomogram system, means must shall be
provided to permit visual determination of the
location of a reference plane. This reference plane
can be offset from the location of the tomographic
planes.

(3) If a device using a 1ight source is used to satisfy
paragraph 1 or 2, the 1light source must provide
illumination levels sufficient to permit visual
determination of the location of the tomographic
plane or reference plane under ambient 1light
conditions of up to five hundred lux.

Beam-on and shutter status indicators and control
switches.

(1) The computed tomography X-ray control and gantry must
provide visual indication whenever X-rays are
produced and, if applicable, whether the shutter is
open or closed.

(2) Each emergency button or switch must be clearly
labeled as to its function.

Indication of computed tomography conditions of operation.
The computed tomography X-ray system must be designed such
that the computed tomography conditions of operation to be
used during a scan or a scan sequence must be indicated
prior to the initiation of a scan or a scan sequence. On
equipment having all or some of these conditions of
operation at fixed values, this requirement may be met by
permanent markings. Indication of computed tomography
conditions of operation must be visible from any position
from which scan initiation is possible.

Extraneous radiation. When data are not being collected
for image production, the radiation adjacent to the tube
port may not exceed that permitted by subsection 3 of
section 33-10-06-04.
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Maximum surface computed omography dose index
identification. The angular position where the maximum
surface computed tomography dose index occurs must be
identified to allow for reproducible positioning of a
computed tomography dosimetry phantom.

Additional requirements applicable to computed tomography
X-ray systems containing a ga try manufactured after
September 3, 1985. ‘

(1) The total error in the 1nd1cated location of the
tomographic plane or referen&e plane may not exceed
five millimeters. 1

(2) If the X-ray production period is less than one-half
second, the indication of X-ray production must be
actuated for at least one-half second. Indicators at
or near the gantry must be discernible from any point
external to the patient opening where insertion of
any part of the human body 1ﬁto the primary beam is
possible.

(3) The deviation of indicate scan increment versus
actual increment may not exceed plus or minus one
millimeter with any mass |from zero to one hundred
kilograms resting on the supAort device. The patient
support device must be ijcremented from a typical
starting position to the maximum incremented distance
or thirty centimeters, whichever is less, and then
returned to the starting po§1t1on Measurement of
actual versus indicated scan increment may be taken
anywhere along this travel. |

(4) Premature termination of ﬂhe X-ray exposure by the
operator shall necessitate resetting of the computed
tomography conditions of operation prior to the
initiation of another scan.

Facility design requirements.

(1) Aural communication. Provision must be made for
two-way aural communication between the patient and
the operator at the control panel.

(2) Viewing systems.

(a) Windows, mirrors, closed circuit television, or
an equivalent must be provided to permit
continuous observation of the patient during
irradiation and must be so located that the
operator can observe\ the patient from the
control panel. \
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(b)

i. Surveys,
procedures.

(1)

(2)

When the primary viewing system is by electronic
means, an alternate viewing system (which may be
electronic) must be available for use in the
event of failure of the primary viewing system.

calibrations, spot checks, and operating

Surveys.

(a)

(b)

A1l computed tomography X-ray systems installed
after March 1, 1992, and those systems not
previously surveyed shall have a survey made by,
or under the direction of, a qualified expert.
In addition, such surveys must be done after any
change in the facility or equipment which might
cause a significant increase 1in radiation
hazard.

The registrant shall obtain a written report of
the survey from the qualified expert, and a copy
of the report must be made available to the
department upon request.

Radiation calibrations.

(a)

(b)

(c)

(d)

The calibration of the radiation output of the
computed tomography X-ray system must be
performed by, or under the direction of, a
qualified expert who is physically present at
the facility during such calibration.

The calibration of a computed tomography X-ray
system must be performed at intervals specified
by a qualified expert and after any change or
replacement of components which, in the opinion
of the qualified expert, could cause a change in
the radiation output.

The calibration of the radiation output of a
computed tomography X-ray system must be
performed with a calibrated dosimetry system.
The calibration of such system must be traceable
to a national standard. The dosimetry system
must have been calibrated within the preceding
two years.

Computed tomography dosimetry phantoms must be
used in determining the radiation output of a
computed tomography X-ray system. Such phantoms
must meet the following specifications and
conditions of use:
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(e)

()

(1]

[2]

[3]

[4]

of head, body, or whole

Computed tomograph} dosimetry phantoms must
be right circular jylinders of polymethy]
methacrylate of density one point nineteen
plus or minus p01nt Zero one grams per
cubic centimeter.: The phantoms must be at
least fourteen cen¢1meters in length and
must have diameters of thirty-two
centimeters for testing computed tomography
X-ray systems designed to image any section
of the body and sixteen centimeters for
systems designed to image the head or for
whole body scanner# operated in the head
scanning mode.

Computed tomographﬁ dosimetry phantoms must
provide means for the placement of a
dosimeter along ﬁhe axis of rotation and
along a Tline parallel to the axis of
rotation one cenﬁ1meter from the outer
surface and within|the phantom. Means for
the placement ofJ dosimeters or alignment
devices at other locations may be provided.

Any effects on ihe doses measured due to
the removal of | phantom material to
accommodate dos1m§ters must be accounted
for through appropriate corrections to the
reported data or Jnc]uded in the statement
of maximum dev1aﬁ1on for the values
obtained using thelphantom

All dose measurements must be performed
with the computed tomography dosimetry
phantom placed on the patient couch or
support device = without additional
attenuation mater1§15 present.

body scan performed at

The calibration shall ?e required for each type

the faC111ty

Calibration must meet the  following
requirements: 1

(1]

The dose profile along the center axis of
the computed tomography dosimetry phantom
for the minimum, | maximum, and midrange
values of the nominal tomographic section
thickness used by the registrant shall be
measurable. Where less than three nominal
tomographic thicknesses can be selected,
the dose profile| determination must be
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(3)

(9)

Spot
(a)

(b)

(c)

(d)

performed for each available nominal
tomographic section thickness.

[2] The computed tomography dose index (For the
purpose of determining the computed
tomography dose index, the manufacturer's
statement as to the nominal tomographic
section thickness for that particular
system may be utilized.) along the two axes
specified in item 2 of subparagraph d must
be measured. The computed tomography
dosimetry phantom must be oriented so that
the measurement point one centimeter from
the outer surface and within the phantom is
in the same angular position within the
gantry as the point of maximum surface
computed tomography dose index identified.
The computed tomography conditions of
operation must correspond to typical values
used by the registrant.

[3] The spot checks specified in paragraph 3 of
subdivision i must be made.

Calibration procedures must be in writing.
Records of calibrations performed must be
maintained for inspection by the department.

checks.

The spot check procedures must be in writing and
must have been developed by a qualified expert.

The spot check procedures must incorporate the
use of a computed tomography dosimetry phantom
which has a capability of providing an
indication of contrast scale, noise, nominal
tomographic section thickness, the resolution
capability of the system for 1low and high
contrast objects, and measuring the mean
computed tomography number for water or other
reference material.

A1l  spot checks must be included in the
calibration required by paragraph 2 and at time
intervals and under system conditions specified
by a qualified expert.

Spot checks must include acquisition of images
obtained with the computed tomography dosimetry
phantoms using the same processing mode and
computed tomography conditions of operation as
are used to perform calibrations required by
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(e)

paragraph 2 of subdivisﬁon i. The images must

be retained, until | a new calibration is
performed, in two forms}as follows:
|

[1] Photographic copi%s of the images obtained
from the image disPlay device; and

[2] Images stored in digital form on a storage
medium compatibl with the computed
tomography X-ray system.

Written records of the spot checks performed
shall be maintained for inspection by the
department. |

(4) Operating procedures.

(a)

(b)

(c)

The computed tomograph} X-ray system may not be
operated except by an individual who has been
specifically trained in its operation.

Information must be available at the control
panel regarding the operation and calibration of
the system. Such information must include the
following: ;

[1] Dates of the 1latest calibration and spot
checks and the location within the facility
where the results of those tests may be
obtained;

[2] Instructions on *he use of the computed
tomography dosimetry phantoms including a
schedule of spot checks appropriate for the
system, allowable variations for the
indicated parameters, and the results of at
least the most recent spot checks conducted
on the system; |

[3] The distance in millimeters between the
tomographic plane and the reference plane
if a reference plane is utilized; and

[4] A current technique chart available at the
control panel which specifies for each
routine examination the computed tomography
conditions of operation and the number of
scans per examination.

I1f the calibration or spot check of the computed
tomography X-ray system identifies that a system
operating parameter has exceeded a tolerance
established by the qualified expert, use of the

|
|
308 |
!




computed tomography X-ray system on patients
must be limited to those uses permitted by
established written instructions of the

qualified expert.

History: Effective June 1, 1992; amended effective May 1, 1998.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04
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APPENDIX D
X-RAY FILM DEVELOPING

Time Temperature Chart

; Minimum
Thermometer : Developing
Readings : Times
(Degrees) : (Minutes)
c F
27 - 80 2
79 2
78 2 1/2
77 2 1/2
24 - 76 , 3
75 3
74 31/2
73 31/2
22 - 72 4
71 4
70 4 1/2
69 4 1/2
20 - 68 5
67 ' 5 1/2
66 S 1/2
65 ﬁ 6
i8 - 64 1 6 1/2
63 3 .7
62 ‘ 8
61 : 8 1/2
16 -~ 60 : 9 1/2
Processing of Film
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. : . . :
“:#IE:F uﬂ;q;?:; S;?sit:?EE:ﬁ: pe;f:rman:e'E .E?IS
of—the—foliowing—ttems—camr—bemet—-

o q , ,

Fiim-manufacturers—pubitshedrecommendations—as
,

regards—time—and—temperature—arefotiowed —or

g

L -1 - Y La 2 *

Eacir—fiimshait—e—developed—imreaccord—witihrthe
N

above—time—temperature—chart:

Manual processing of film.

a.

Where film is developed manually, m—system—shail
be—avaitiabie—wihrich—consists—of—at—ieast—one
three~sectional—tank processing tanks should be
made of mechanically rigid, corrosion resistant
material “emcir—section—of—which—s=halli—ive
constructed—so—as—to—retatr—its—solution
separatiomr—from——the—other—+two)> and the
temperature of solutions in the tanks shall be
maintained hes—thre—overaii—temperature
: . q s . L
:::a:tr:.ﬂzng i:apa:’.:] :i:ty} of ma:utu:nn:gE "':;x
solutiomr—wiltt—aiways—fait within the range of
sixteen degrees Celsius to twenty-seven degrees
Celsius [60-80 degrees Fahrenheit]. Film shall
be developed in accordance with the time-
temperature relationships recommended by the film
manufacturer, or, in the absence of such
recommendations, with the above time-temperature
chart.

Devices shall be available which will give all of
the following:

(1) The actual temperature of the developer.

(2) An audible or visible signal, after a preset
time (in minutes of dQuration).
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T . 3 3 -
3H—Ait-processing chemicals—shaii—be—compietety

anmdbase—fog—tevel-
Automatic processors abd other closed processing
systems.
a. Film shall be developed in accordance with the

&

time-temperature relationships recommended by the
film manufacturer.

The specified develdper temperature and immersion
time shall be posted in the darkroom or on the
automatic processor.

Preventive maintenance shall be performed on the
unit, except for extended periods of nonuse, on
a frequency basis which is not less than that
schedule recommended by the manufacturer. 1In the
event that no schedule is available from the
manufacturer a maintenance schedule shall be
established which | will preserve good film -

quality.
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&

After a full cleansing of the processor a film
shall be exposed to a density of approximately
one, with one-half of the film protected
exposure. It will be developed and then kept
near the unit and daily at least one test film
(exposed under techniques identical with those
used for the original test £film) shall be
compared with the original test film to evaluate
the adequacy of the unit's developing capability
and base fog level.

3. Processing deviations from the requirements of

appendix D shall be - documented by the registrant in

such manner that the requirements are

shown to be met or exceeded (e.g., extended

processing, and special rapid chemistry).

4+—Parkrooms—

R o S, | 2 *
Parkrooms—shaii—beconstructed-—so—that—fi+imbeing

Ilb

Other Requirements:

a.

|&

Pass boxes, if provided, shall be so constructed
as to exclude 1light from the darkroom when
cassettes are placed in or removed from the
boxes, and shall incorporate adequate shielding
from stray radiation to prevent exposure of
undeveloped film.

The darkroom shall be light tight and use proper
safelighting such that any film type in use
exposed in a cassette to X-radiation sufficient
to produce an optical density from one to two
when processed shall not suffer an increase in
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|

|®

IH\

plus fog and speed.

density greater than 0.1 (0.05 for mammography)
when exposed in the darkroom for two minutes with

all safelights on. If used, daylight film
handling boxes shall preclude fogging of the
film.

Darkrooms typically used by more than one

individual shall be provided a method to
prevent accidental entry while undeveloped films
are being handled or processed.

Film shall be stored in a cool, dry place and
shall be protected from exposure to stray
radiation. Film in open packages shall be stored
in a light tight container.

Film cassettes and intensifying screens shall be
inspected periodically and shall be cleaned and
replaced as necessary to best assure radiographs
of good diagnostic quality.

Outdated X-ray film shall not be used for
diagnostic radiographs, unless the film has been
stored in accordance with the manufacturer’s
recommendations and a sample of the film passes
a sensitometric test for normal ranges of base

Film developing solu

tions shall be prepared in

accordance with the

directions given by the

manufacturer, and sha

11 be maintained in strength

by replenishment o

r renewal so that full

development

is accomplished within the time

specified by the manufacturer.
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APPENDIX E
INFORMATION TO BE SUBMITTED BY PERSONS PROPOSING
TO CONDUCT HEALING ARTS SCREENING

Persons requesting that the department approve a healing arts
screening program shall submit the following information and
evaluation:

1.

Name and address of the applicant and, where
applicable, the names and addresses of agents within
this state.

Diseases or <conditions for which the X-ray
examinations are to be used in diagnoses.

A detailed description of the X-ray examinations
proposed in the screening program.

Description of the population to be examined in the
screening program, i.e., age, sex, physical condition,
and other appropriate information.

Any evaluation of any known alternate methods not
involving ionizing radiation which could achieve the
goals of the screening program and why these methods
are not used instead of the X-ray examinations.

An evaluation by a qualified expert on the X-ray
systems to be used in the screening program. The
evaluation by the qualified expert shall show that
such systems do satisfy all requirements of this
article. The evaluation shall include a measurement
of patient exposures from the X-ray examinations to be
performed.

A description of the diagnostic X-ray f+im quality
control program.

A copy of the technique chart for the X-ray
examination procedures to be used.

The qualifications of each individual who will be
operating the X-ray systems.
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10.

11.

12.

13.

14.

The qualifications of the individual who will be
supervising the operators of the X-ray systems. The
extent of supervision and |the method of work
performance evaluation shall be specified.

The name and address of the individual who will
interpret the radiographs.

A description of the procedures to be used in advising
the individuals screened and their private
practitioners of the healing arts of the results of
the screening procedure and any further medical needs
indicated. 3

A description of the procedure$ for the retention or
disposition of the radiographs and other records
pertaining to the X-ray examinations.

An indication of the frequency of screening and the

duration of the entire screening program.

History: Effective October 1, 1982; amended ;effective June 1, 1986;
June 1, 1992; amended effective May 1, 1998.
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i APPENDIX F

DETERMINATION OF COMPETENCE

The Department may use interview, observation and/or testing
to determine compliance. The following are areas in which an
individual shall have expertise for the competent operation of
X-ray equipment:

1. Fundamentals of radiation safety.

Characteristics of X-radiation.

. Units of radiation dose (mrem).

Hazards of excessive exposure to radiation. =
Levels of radiation from sources of radiation.
Methods of controlling radiation dose.

B e TR O NN o a1

(1) Working time.

(2) Working distance.

(3) Shielding.

(4) Collimation.

(5) Filtration.

(6) Gonad shielding and other patient protection

devices.
(7) Restriction of X-ray beam to the image receptor.
(8) Grid utilization.
(9) Utilization of mechanical immobilization device.

17




L3\ L
tH—Retevant—immamranatomys

KT d

{2 —Retevant—humanr—phystotogy~
P . . o

3 r—Radiographic—positioming~

2. Familiarization with equipment.

a. Identification of controls.
b. Function of each control.
c. How to use a technique chart.

3. Film processing.

a. Film speed as related to patient exposure.
b. Film processing parameters.
€. Quality assurance program. .

4. Emergency procedures.

! a. Termination of exposure in event of automatic timing
device failure.

5. Proper use of personnel dosimet:&.

a. Location of dosimeter. }
b. Interpretation of personnel monitoring reports.

6. Anatomy and positioning.

a. Relevant human anatomy.
b. Relevant human physiology.
c. Radiographic positioning.

47. The requirements of pertinent féderal and state rules.

58. The licensee's or registrant's written operating and
emergency procedures.

History: Effective June 1, 1986; amended effective June 1, 1992; May 1,
1998.

318




CHAPTER 33-10-67

33-10-07-01.1. Definitions. As used in this chapter, the
following definitions apply:

1.

"Area of use" means a portion of a physical structure that has
been set aside for the purpose of receiving, using, or storing
radioactive material.

YAs--}ew--as-reasenably-achievable!-{ALARA}-means-making-every
reasenabie-effort-to-maintain-expesures-te--radiatien--as--far
belew--the--dose--1imits--as-+s-practieats "Authorized nuciear
pharmacist" means a pharmacist who is:

a. Eensistent---with--the--purpese--for--whieh--the--}ieensed
aetivity--is--undertaker Board certified as a nuclear
pharmacist by the board of pharmaceutical specialties;

b. TYaking-inte-account-the-state-of-techrolegy;-the-econemies
of-improvements-in-relation--to--benefits--to--the--publie
health--and--safety;--and-other-seeietal-and-soeioeconemie
eonsiderationss-and Identified as an authorized nuclear
pharmacist on a United States nuclear regulatory
commission or agreement state license that authorizes the
use of radioactive material in the practice of nuclear
pharmacy; or

c. In-relatien-te-utitizatien-ef-nuelear-energy-in-the-pubiie
interest: Identified as an authorized nuclear pharmacist
on_a permit issued by a United States nuclear regulatory
commission or agreement state specific licensee of broad
scope that is authorized to permit the use of radioactive
material in the practice of nuclear pharmacy.

"Authorized user" means a praetitiener-ef-the-healing-arts-whe
is-identified-as-an-autherized-user-on-a-department - fagreement
state;--lieersing--state--or--bRited-States-nuetear-reguiatery
€Oomm+SS+6R}--}icense--that--authorizes--the--medical--use---ef
radieaective--material: physician, dentist, or podiatrist who
is:

a. Board certified by at least one of the following boards:

(1) American board of nuclear medicine.

(2) American board of radiology.

(3) American osteopathic board of nuclear medicine.

(4) American osteopathic board of radiology.
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10.

(5) British facility of radio

logy or British royal

college of radiology.
(6)

Canadian royal college of physicians and surgeons;

b. Identified as an authorized us

|
er on a United States

nuclear regulatory commission or a

that authorizes the medical use

Ereement state Tlicense
of radioactive material;

or

c. Identified as an authorized user

on a permit issued by a

United States nuclear regulatory commission or agreement

state specific licensee of broad

scope that is authorized

to permit the medical use of radioactive material.

"Brachytherapy" means

sealed sources are utilized to deliver

distance of to a few ce

up

intracavitary, or interstitial applica

"Dedicated check source"
used to assure the constant operation
or measurement device over several

a method of ra

diation therapy in which

a radiation dose at a
ntimeters, by surface,
tion.

means a radioactive source that is

of a radiation detection
months or years. This

source may also be used for other purposes.

"Diagnostic clinical procedures manua

written procedures that describes ea

instructions and precautions) by whi
diagnostic clinical procedures; where
procedure has been approved by th

includes the radiopharmaceutical, dosage,

administration.

"Management" means the chief exec
individual's designee.

"Medical institution"
medical disciplines are practiced.

"Medical use" means the

therefrom,

intentional
administration of radioactive material,
to humans--in--the--practice--ef-the- hea%*ng -arts

1" means a collection of
ch method (and other
ch the licensee performs
each diagnostic clinical
e authorized user and
‘and route of

utive officer or that

means an orgadization in which several

internal or external
or the radiation

patients or human research subjects under the supervision of

an authorized user.

"Misadministration" means the administ

a. A radiopharmaceutical dosage
mieroeuries-§{1110-kiiobecquerels}

~ greater

ration of:

than  thirty
one thousand one hundred

ten kilobecquerels [30 microcur

ies] of either sodium

jodide 1-125 or 1-131:
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c.

d.

e.

(1) Involving the wrong patient individual or wrong
radiopharmaceutical; or

(2) When both the administered dosage differs from the
prescribed dosage by more than twenty percent of the
prescribed dosage and the difference between the
administered dosage and prescribed dosage exceeds
thirty-mieroeuries-{1110-kilebeeqguerels} one thousand
one hundred ten kilobecquerels [30 microcuries].

A therapeutic radiopharmaceutical dosage, other than
sodium iodide I-125 or I1-131:

(1) Involving the wrong patient individual, wrong
radiopharmaceutical, or wrong route of
administration; or

(2) When the administered dosage differs from the
prescribed dosage by more than twenty percent of the
prescribed dosage.

A gama stereotactic radiosurgery radiation dose:

(1) Involving the wrong patiert individual or wrong
treatment site; or

(2) When the calculated total administered dose differs
from the total prescribed dose by more than ten
percent of the total prescribed dose.

A teletherapy radiation dose:

(1) Involving the wrong patient individual, wrong mode of
treatment, or wrong treatment site;

(2) When the treatment consists of three or fewer
fractions and the calculated total administered dose
differs from the total prescribed dose by more than
ten percent of the total prescribed dose;

(3) When the calculated weekly administered dose #s
exceeds the weekly prescribed dose by thirty percent
greater--than or_more of the weekly prescribed dose;
or

(4) When the calculated total administered dose differs
from the total prescribed dose by more than twenty
percent of the total prescribed dose.

A brachytherapy radiation dose:

(1) Involving the wrong patient individual, wrong
radioisotope, or wrong treatment site (excluding, for
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14-

11.

12.

13.

permanent implants, seeds tﬁat were implanted in the
correct site but m1grated outside the treatment
site); ‘

(2) Involving a sealed source thét is leaking;

(3) When, for a temporary 1mﬁ1ant one or more sealed
sources are not removed upon completion of the
procedure; or ‘

(4) When the calculated adm1nistered dose differs from
the prescribed dose by more than twenty percent of
the prescribed dose.

f. A diagnostic radiopharmaceutical dosage, other than
quantities greater than thirty---mierecuries---{1110
kilebeequerels} one thousand one hundred  ten
kilobecquerels [30 microcuries] df either sodium iodide
1-125 or 1-131, both:

(1) Involving the wrong pa#*ent individual, wrong
radiopharmaceutical, wrong route of adm1n1strat1on,
or when the administered dosage differs from the
prescribed dosage; and ;

(2) When the dose to the patient individual exceeds five
rems-{50-millisteverts} fifty millisieverts [5 rems]
effective dose equivalent or fifty--rems--{560
millisieverts} five hundred millisieverts [50 rems]
dose equivalent to any individual organ.

"Mobile nuclear medicine service" meaﬁs the transportation and
medical use of radioactive material.

"Output" means the exposure rate, dose rate, or a quantity
related in a known manner to these rates from a teletherapy
unit for a specified set of exposure ¢onditions.

"Pharmacist" means an individual licensed by a state or
territory of the United States, the District of Columbia, or
the Commonwealth of Puerto Rico to practice pharmacy.

“Prescribed dosage" means the quant1ty of radiopharmaceutical
activity as documented:

a. In a written directive; or

b. Either in the diagnostic clinical procedures manual or in
any appropriate record in accordance with the directions
of the authorized user for diagnostic procedures.

"Prescribed dose" means:
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18- 16

16 17

7= 18.

For gamma stereotactic radiosurgery, the total dose as
documented in the written directive;

For teletherapy, the total dose and dose per fraction as
documented in the written directive; or

For brachytherapy, either the total source strength and
exposure time or the total dose, as documented in the
written directive.

"Recordable event" means the administration of:

a.

A radiopharmaceutical or radiation without a written
directive where a written directive is required;

A radiopharmaceutical or radiation where a written
directive is required without daily recording of each
administered radiopharmaceutical dosage or radiation dose
in the appropriate record;

A radiopharmaceutical dosage greater than thirty
mierocuries-{1110-kilebeequerels} one thousand one hundred
ten kilobecquerels [30 microcuries] of either sodium
jodide I-125 or I1-131 when both:

(1) The administered dosage differs from the prescribed
dosage by more than ten percent of the prescribed
dosage; and

(2) The difference between the administered dosage and

. prescribed dosage exceeds fifteen--miereeuries--{585

kilebeequerels} five hundred fifty-five
kilobecquerels [15 microcuries];

A therapeutic radiopharmaceutical dosage, other than
sodium iodide I-125 or 1-131, when the administrated
dosage differs from the prescribed dosage by more than ten
percent of the prescribed dosage;

A teletherapy radiation dose when the calculated weekly
administered dose #s exceeds the weekly prescribed dose by
fifteen percent greater--tharn or_ more of the weekly
prescribed dose; or

A brachytherapy radiation dose when the calculated
administered dose differs from the prescribed dose by more
than ten percent of the prescribed dose.

"Teletherapy" means therapeutic irradiation in which the
source of radiation is at a distance from the body.

"Teletherapy physicist" means an individual identified as the
qualified teletherapy physicist on a department license.
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18: 19,

19: 20.

History:

"Visiting authorized user" means an authorized user who is not
identified on the license of the licensee being visited.

"Written directive" means an order in writing for a specific
patient, or human research subject, déted and signed by an
authorized wuser prior to the @ administration of a
radiopharmaceutical or radiation, éxcept as specified in
subdivision f, containing the fo]]owiwg information:

a. For any administration of quantlties greater than thirty

miereeuries-{1110-kilebeequerels} one thousand one hundred
ten kilobecquerels [30 microcuries] of either sodium
jodide I-125 or I-131: the dosag?;

b. For a therapeutic administration of a radiopharmaceutical
other than sodium iodide 1-125 or I-131: the
radiopharmaceutical, dosage, and ﬁoute of administration;

¢. For gamma stereotactic radiosurgéry: target coordinates,
collimator size, plug pattern, and total dose;

d. For teletherapy: the total doée, dose per fraction,
treatment site, and overall treatment period;

e. For high-dose-rate remote after]oading brachytherapy: the
radioisotope, treatment site, and total dose; or

f. For all other brachytherapy:

(1) Prior to implantation: the radioisotope, number of
sources, and source strength#; and

(2) After implantation but prior to completion of the
procedure: the radioisotope, treatment site, and
total source strength and exposure time (or,
equivalently, the total dose).

 Effective June 1, 1986; amended éffective June 1, 1992;

March 1, 1994; May 1, 1998.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-07-63.1. General regulatory requirements.

1.

License required.

a. No person may manufacture, produce, acquire, receive,
possess, use, or transfer radioactive material for medical
use except in accordance with a specific license issued
pursuant to this article. ‘
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Unless prohibited by license condition, an individual may
receive, possess, use, or transfer radioactive material in
accordance with this chapter under the supervision of an
authorized user as provided in subsection 5 of section
33-10-07-04.

Unless prohibited by license condition, an individual may

a.

prepare unsealed radioactive material for medical use in
accordance with this chapter under the supervision of an
authorized nuclear pharmacist or authorized users as
provided in subsection 5 of section 33-108-07-04.

2. License amendments. A licensee shall apply for and receive a
license amendment:

Before using radioactive material for a method or type of
medical use not permitted by the license issued under this
chapter;

Before--permitting--anyene;--exeept--a-visiting-autherized
user-deseribed-in-subsection-6-ef-section-33-16-07-04;--te
werk--as--an-autherized-user-under-the-1icense: Before the
licensee permits anyone to work as an authorized user or
authorized nuclear pharmacist under the license, except an
individual who is:

(1) An authorized user certified by one of the following

organizations:

(a) American board of nuclear medicine.

(b) American board of radiology.

(c) American osteopathic board of nuclear medicine.

(d) American osteopathic board of radiology.

(e) British faculty of radiology or British royal
college of radiology.

(f) Canadian__royal college of physicians and
surgeons;

(2) An authorized nuclear pharmacist certified by the

board of pharmaceutical specialties;

(3) Identified as an authorized user or an authorized

nuclear pharmacist on a United States nuclear
regulatory commission or an agreement state license
that authorizes the use of radioactive material in
medical use or in the practice of nuclear pharmacy,
respectively; or

325



Notifications.

Identified as an authorize

(4)

d user or an authorized

nuclear pharmacist on a permi

t issued by a United

States nuclear regulatory co

mmission or an agreement

state specific licensee of

broad scope that is

authorized to permit the use

of radioactive material

in medical use or 1in the

practice of nuclear

pharmacy, respectively.

Before changing a radiation safet
physicist;

Yy officer or teletherapy

Befere--reeeiving--radisactive--material--in-exeess-of-the

amedRt-autherized--on--the--1ieens
orders radioactive material in

e Before the licensee
excess of the amount, or

radionuclide or form different t

han authorized on the

license;

Before adding to or changing thé areas of use or address

or addresses of use identified in
the license; and

Before changing statements,‘
procedures which are 1ncorporated\

the application or on

representations, and

into the license.

A--1%een5ee--sha%l--ﬂet*fy--the -department-#n

writing-within-thirty-days-when-an- au&her*zed Hser;--radiatien
safety---effieer;---or---teletherapy---physieist;--permanently
diseontinues-performance-of-duties-under-the-}ieenses

a.

A licensee shall provide to the

department a copy of the

board certification, the United St

ates nuclear regulatory

commission or agreement state

license, or the permit

issued by a licensee of broad scop

e for each individual no

later than thirty days after th

e date that the licensee

permits the individual to work as

an authorized user or an

uant to subdivision b of

authorized nuclear pharmacist purs
subsection 2.

A licensee shall notify the depaﬁtment by letter no later

()

than thirty days after:

An authorized user, an authorized nuclear pharmaciSt,

radiation safety officer, or teletherapy physicist
permanently discontinues performance of duties under
the license or has a name change; or

(2) The licensee's mailing address changes.

Exemptions regarding type A specific l1icenses of broad scope.

A licensee possessing a type A specifi

¢ license of broad scope

for medical use is exempt from the fol

Towing:

a.

The provisions of subdivision b of

subsection 2;
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b. The provisions of subdivision e of subsection 2 regarding
additions to or changes in the areas of use only at the
addresses specified in the license:

c. The provisions of subdivision a of subsection 3; and

d. The provisions of paragraph 1 of subdivision b of
subsection 3 for an authorized user or an authorized
nuclear pharmacist.

4 History: Effective June 1, 1992; amended effective May 1, 1998.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-07-64. Additional requirements.

1. As low as is reasonably achievable program.

a. Each 1licensee shall develop and implement a written
program to maintain radiation doses and releases of
“radioactive material in effluents to unrestricted areas as
low as 1is reasonably achievable in accordance with
subsection 2 of section 33-10-04.1-05.

b. To satisfy the requirement of subdivision a:

(1) The management, radiation safety officer, and all

authorized users shall participate in the
! establishment, implementation, and operation of the
- program as required by this article or the radiation
, safety committee; or

(2) For 1licensees that are not medical institutions,
management and all authorized users shall participate
in the program as required by the radiation safety
officer.

c. The as low as is reasonably achievable program must
include an annual review by the radiation safety committee
for licensees that are medical institutions, or management
and the radiation safety officer for licensees that are
not medical institutions, of summaries of the types and
amounts of radioactive material used, occupational dose
reports, and continuing education and training for all
personnel who work with or in the vicinity of radioactive
material. The purpose of the review is to ensure that
individuals make every reasonable effort to maintain
occupational doses, doses to the general public, and
releases of radioactive material as low as is reasonably
achievable, taking into account the state of technology,
and the cost of improvements in relation to benefits.
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d. The licensee shall retain a curreht written description of
the as Tow as is reasonably achievable program for the
duration of the 1license. The written description must
include:

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

(2) A requirement that the radiation safety officer brief
management once each year on the radiation safety
program;

(3) Personnel exposure inveﬁtigationa] levels as

established in accordance wi
paragraph 8 of subdivision
when exceeded, will initiate

th the requirements of
b of subsection 3 that,
an investigation by the

radiation safety officer of the cause of the
exposure; and
(4) Personnel exposure investigational Jlevels as

established in accordance wi
paragraph 8 of subdivision
when exceeded, will initiate

th the requirements of
b of subsection 3 that,
a prompt investigation

by the radiation safety officer of the cause of the
exposure and consideration of actions that might be

taken to reduce the probabil

ity of recurrence.

2. Radiation safety officer.

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

b. The radiation safety officer sha]ﬂ:

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

(2)

Implement written policy and procedures for:

(a)

Authorizing the of radioactive

material;

purchase

Receiving and opening
material;

(b)

packages of radioactive
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(3)

(4)

(c) Storing radioactive material;

(d) Keeping an inventory record of radioactive
material;

(e) Using radioactive material safely;

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

(g) Performing periodic radiation surveys;

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

(i) Disposing of radioactive material;

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

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

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

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

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

a.

The committee shall meet the following administrative
requirements:

(1)

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

(2) The committee shall meet at; least once each calendar
quarter.

(3) To establish a quorum an? to conduct business,
one-half of the committee'!s membership must be
present, including the rad}at1on safety officer and
the management's representative.

(4) The minutes of each radiation safety committee
meeting must include: 1

(a) The date of the meeting£
(b) Members present; |
(c) Members absent; |
(d) Summary of de]iberation§ and discussions;

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

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

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

To oversee the use of 11censed material, the committee
shall:

(1) Be responsible for mon1tdr1ng the institutional
program to maintain occupat1¢na1 doses as low as is
reasonably achievable; !

(2) (a) Review, on the basis of safety and with regard
to the training and expér1ence standards of this
part chapter, and approve or disapprove any
individual who is to be listed as an authorized
user, an authorized nuclear pharmacist, the
radiation safety officer, or teletherapy
physicist before submitting a license
application or request for amendment or renewal;

(b) Review, pursuant _ to subdivision b of
subsection 2 of section 33-10-07-03.1, on the
basis of the board certification, the license,
or the permit identifying an individual and
approve or disapprove, any individual prior to
allowing that individual to work as an
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5.

authorized user or authorized nuclear
pharmacist;

(3) Review on the basis of safety and approve or
disapprove each proposed method of use of radioactive
material;

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

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

(6) Review quarterly, with the assistance of the
radiation safety officer, all incidents 1involving
radioactive material with respect to cause and
subsequent actions taken;

(7) Review annually, with the assistance of the radiation
safety officer, the radioactive material program; and

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

Statement of authorities and responsibilities.

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

(1) Identify radiation safety problems;

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

(3) Verify implementation of corrective actions.

b. A Tlicensee shall establish, in writing, the authorities,
duties, responsibilities, and radiation safety activities
of the radiation safety officer and the radiation safety
committee.

Supervision.

a. A licensee who permits the receipt, possession, use, or
transfer of radioactive material by an individual under
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the supervision of an author1ied user as allowed by
section 33-10-07-03.1 shall:

(1) Instruct the supervised 1nd1v1dua1 in the pr1nc1p1es
of radiation safety appropriate to that individual's
use of radioactive material and in the licensee's
written quality management pﬁogram;

(2) Review the supervised 1nd1v1dua1 s use of radioactive
material, provide reinstruction as needed and review
records kept to reflect this use;

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

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

(5) Require that only those individuals specifically
trained, and designated by the authorized user, shall
be perm1tted to administer radionuclides or radiation
to patients or human research subjects.

A licensee shall require the supervised individual

receiving, possessing, using, or transferring radioactive

material under section 33-10-07-03.1 to:

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

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

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

A licensee that permits the preparation of radioactive

material for medical use by an individual under the
supervision of an authorized nuclear pharmacist or
physician who is an authorized user, as allowed by
subdivision ¢ of subsection 1 of section 33-10-07-03.1,
shall: :

(1) Instruct the supervised individual in the preparation
of radioactive material for medical use and the
principles of and procedures for radiation safety and
in the licensee's written quality management program,
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6.

as appropriate to that individual's use of
radioactive material;

(2) Require the supervised individual to follow the
instructions given pursuant to paragraph 1 and to
comply with this chapter and license conditions; and

(3) Require the supervising authorized nuclear pharmacist
or physician who is an authorized user to
periodically review the work of the supervised
individual as it pertains to preparing radioactive
material for medical use and the records kept to
reflect that work.

d. A licensee that permits supervision of an individual is

responsible for the acts and omissions of the supervised
individual.

¥isiting-autherized-users

as--A--lieensee-may-permit-any-visiting-autherized-user-to-use
 }icensed-material-for-medical-use-under-the-terms--of--the
}iecenseeis-}ieense-for-sixty-days-eaech-year-if:

£1}--The--visiting--autherized--user-has-the-prier-written
permissieon-of-the-}icensee's-management-and;--1+f--the
Hse---9€eHrS---0n---beRalf--of--an--tAstitution;--the
institutionis-radiatien-safety-committees

¢2}--Fhe--}ieensee--has--a--copy--of--an--agreement-states
}ieensing-state;-er-United-States-nuctear--regutatery
eommissien---1ieense--that--identifies--the--visiting
autherized-user-by-name-as--an--autherized--user--for
medieal-uses-and

¢3}--BRly---these---precedures---for--which--the--visiting
autherized-user--is--speeifieally--autherized--by--an
agreement--state;--licensing--state;-er-bnited-States
nuclear-regulatory-eommission-ticense--are--performed
by-that-individual-

b---A-}iecensee-need-net-apply-for-a-}icense-amendment-in-erder
te-permit-a--visiting--autherized--user--to--use--iieensed
materia}-as-deseribed-in-subdivisien-as

e---A-lieensee-shall-retain-copies-of-the-reecords-speeified-in
subdivision-a-fer-five-years-frem-the--date--of--the--1ast
visits

Mobile nuclear medicine service administrative requirements.

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

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

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

8- 7. Quality management program.

a.

Each applicant or 1licensee under this chapter, as
applicable, shall establish and maintain a written quality
management program to provide high confidence that
radioactive material or radiation from radioactive
material will be administered as directed by the
authorized user. The quality management program must
include written policies and procedures to meet the
fol1owing specific objectives:

(1) That, prior to adm1n1strat1on a written directive is
prepared for:

(a) Any teletherapy radiatibn dose;

(b) Any gamma stereotactic radiosurgery radiation
dose;

(c) Any brachytherapy radiation dose;

(d) Any administration of quantities greater than
th#rty--miereeuries--{11&9--ki¥ebeequere}s} one
thousand one hundred | ten kilobecquerels [30
microcuries] of either $od1um jodide 1-125 or
I-131; or

(e) Any therapeutic administration of a
radiopharmaceutical, other than sodium ijodide
I-125 or 1-131.

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

(2)

(3)

(4)

(5)

Also, a written revision to an existing written
directive may be made for any diagnostic or
therapeutic procedure provided that the revision is
dated and signed by an authorized user prior to the
administration of the radiopharmaceutical dosage, the
brachytherapy dose, the ganmma stereotactic
radiosurgery dose, the teletherapy dose, or the next
teletherapy fractional dose.

1f, because of the emergent nature of the patient's
condition, a delay in order to provide a written
directive would Jjeopardize the patient's health, an
oral directive will be acceptable, provided that the
information contained in the oral directive is
documented immediately in the patient's record and a
written directive is prepared within twenty-four
hours of the oral directive.)

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

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

That each administration 1is in accordance with the
written directive; and

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

The licensee shall:

(1)

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

(a) A representative sample of patient and human
research subject administrations;

(b) A1l recordable events; and
(c) A1l misadministrations;
to verify compliance with all aspects of the quality

management program (these reviews must be conducted
at intervals no greater than twelve months);
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(2) Evaluate each of these rév1ews to determine the
effectiveness of the quality management program and,
if  required, make mod1f1cat1ons to meet the
objectives of subdivision a df this section; and

\
(3) Retain records of each! review, including the
- evaluations and findings df the review, in an
auditable form for three yeaﬁs

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

(1) Assembling the relevant facts including the cause;

(2) 1dentifying what, if anyi corrective action is
required to prevent recurrence; and

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

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

(2) A record of each administered radiation dose or
rad1opharmaceut1ca1 dosage where a written directive
is required in paragraph 1 of subdivision a, in an
auditable form, for three yeérs after the date of
administration. !

e. The Ticensee may make modifidations to the quality
management program to increase the program's efficiency
provided the program's effectiveness is not decreased.
The 1licensee shall furnish the modification to the
department within thirty days after the modification has
been made.

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

(2) Each existing Tlicensee, as applicable, shall submit
to the department by January 1, 1995, a written
certification that the quality management program has
been implemented along with a copy of the program.

R e e R e &

9:- 8. MNotifications, reports, and records of misadministrations.

a. For a misadministration:
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(1)

(2)

(3)

(4)

The licensee shall notify the department by telephone
no later than the next working day after discovery of
the misadministration.

The 1licensee shall submit a written report to the
department within fifteen days after discovery of the
misadministration. The written report must include
the licensee's name; the prescribing physician's
name; a brief description of the event; why the event
occurred; the effect on the patienrt individual who
received the misadministration; what improvements are
needed to prevent recurrence; actions taken to
prevent recurrence; whether the licensee notified the
patient individual, or the patientis individual's
responsibie relative or guardian §this-persen-wiii-be
subseqguentiy-referred-to-as--Lthe--patienti--in--this
subseetion}, and if not, why nots; and if the patient
there was retified notification, what information was
provided te-the-patient. The report must not include
the pattentis individual's name or other information
that could lead to identification of the patient
individual. To meet the requirements of this
subsection, the notification of the individual
receiving the misadministration may be made instead
to that individual's responsible relative or
guardian, when appropriate.

The Ticensee shall notify the referring physician and
also notify the patient individual receiving the
misadministration of the misadministration no later
than twenty-four hours after its discovery, unless
the referring physician personally informs the
Ticensee either that the referring physician will
inform the patient individual or that, based on
medical Jjudgment, telling the patiert individual
would be harmful. The licensee is not required to
notify the patient individual without first
consulting the referring physician. If the referring
physician or patiert individual receiving the
misadministration cannot be reached within
twenty-four hours, the licensee shall notify the
patient individual as soon as possibie thereafter.
The 1icensee may not delay any appropriate medical
care for the patienrt individual, including any
necessary remedial care as a result of the
misadministration, because of any delay in
notification.

If the patient individual who received the
misadministration was notified, the Tlicensee shall
also furnish, within fifteen days after discovery of
the misadministration, a written report to the
patient individual by sending either:

337




=
Eo

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

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

Each licensee shall retain a record of each
misadministration for five years. The record must contain
the names of all individuals involved (including the
prescribing physician, allied health personnel, the
patient individual who received the misadministration, and
the-patientis that individual's referr1ng physician if
applicable), the patientls individual's social security
number or other identification number if one has been
assigned, a brief description of the misadministration,
why it occurred, the effect on the patient individual,
what improvements are needed té prevent recurrence, and
the actions taken to prevent recurrence

Aside from the notification reqﬂ1rement, nothing in this
seetion subsection affects any} rights or duties of
licensees and physicians in relation to each other,
patients to_individuals receiving misadministrations, or
the--patientis tfo that individual's responsible relatives

or guardians.

18- 9. Suppliers for sealed sources or de%ices for medical use. A
licensee shall use for medical use only:

a.

Rad%eaet*ve--material-manufaetureé;-4abe4ed--paekaged--and
distributed-in-aecerdanee-with- a-?%eense--%ssued-—aursuant
te---these--rules--or--the--equivalent--rules--of--anether
agreement-states-a-1icensing-states-or-the--United--Stated
Ruelear--regulatery--commissions--and Sealed sources or
devices manufactured, labeled, packaged, and distributed
in _accordance with a license issued pursuant to chapter
33-10-03 and subdivision j of subsection 5 of section
33-10-03-05, 10 CFR part 30 and 10 CFR 32.74, or the
equivalent requirements of another agreement state or a
licensing state; or

Reagent---kits---that--have--been--manufactured;--tabeleds
packageds-and-distributed-in-aceerdance-with--an--apprevail
4ssued--by-the-United-States-faedhand-dPug-administratienr

Teletherapy sources manufactured and distributed in
accordance with a license issued pursuant to this article,
or the equivalent rules of another agreement state, a

11cens1ng state, or the United Stétes nuclear regu]atory
commission.
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10.

Provisions for research involving human subjects. A Ticensee

11.

may conduct research involving human  subjects using
radioactive material provided that the research is conducted,
funded, supported, or regulated by a federal agency which has
implemented the federal policy for the protection of human
subjects. Otherwise, a licensee shall apply for and receive
approval of a specific amendment to its department license
before conducting such research. Both types of licensees
shall, at a minimum, obtain informed consent from the human
subjects and obtain prior review and approval of the research
activities by an "institutional review board" in accordance
with the meaning of these terms as defined and described in
the federal policy for the protection of human subjects.

Food and drug administration and other federal and state

History:

requirements. Nothing in this chapter relieves the licensee
from complying with applicable United States food and drug
administration, other federal, and state requirements
governing radioactive drugs or devices.

Effective June 1, 1992; amended effective March 1, 1994;

July 1, 1995; May 1, 1998.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-87-05. Specific requirements.

1.

Quality control of imaging equipment. Each licensee shall
establish written quality control procedures for all equipment
used to obtain images from radionuclide studies. As a
minimum, the procedures must include quality control
procedures recommended by equipment manufacturers or
procedures which have been approved by the department. The
licensee shall conduct quality control procedures in
accordance with written procedures.

Possession, use, calibration, and check of dose calibrators.

a. A---medieal---use---}icensee---autherized---to--administer
radiopharmaceuticals-shall-pessess-a-dese--eatibrater--and
use--it--to-measure-the-ameunt-of-activity-administered-te
eaeh-patienrt: A licensee shall possess and use a dose
calibrator to measure the activity of dosages of
photon-emitting radionuclides prior to administration to
each patient or human research subject.

b. A licensee shall:

(1) Check each dose calibrator for constancy with a
dedicated check source at the beginning of each day
of ‘use. To satisfy the requirement of this section,
the check shall be done on a frequently used setting
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C.

with a sealed source of not less than ten-mierecuries
f370---kilebeecqguerels} three hundred seventy
kilobecquerels [10 microcuries] of radium-226 or
fifty-mierocuries-{1-85-megabeequere}s} one thousand
eight hundred fifty kilobecquerels [50 microcuries]
of any other photon-emitting radionuclide with a
half-1ife greater than ninety days;

(2) Test each dose calibrator for accuracy upon
installation and at intervals not to exceed twelve
months thereafter by assaying at least two sealed
sources containing different radionuclides, the
activity of which the manufacturer has determined
within five percent of the stated activity, with
minimum activity of  ten---miereecuries---{370
kilebeequere}s} three hundred seventy kilobecquerels
[10 microcuries] for radium-226 and fifty-miereeuries
{1-85-megabeequerels} one thousand eight hundred
fifty kilobecquerels [50 microcuries] for any other
photon-emitting radionuclide, and at least one of
which has a principal photon energy between one
hundred thousand electron volts and five hundred
thousand electron volts; :

(3) Test each dose calibrator for 1linearity upon
installation and at intervals not to exceed three
months thereafter over the range of use between ten
mieroeuries-{370--kilobeequerels} one thousand one
hundred ten kilobecquerels [30 microcuries] and the
highest dosage that will be administered to a patient
or human research subject; and

(4) Test each dose calibrator: for geometry dependence
upon installation over the range of volumes and
volume configurations for which it will be used. The
licensee shall keep a record of this test for the
duration of the use of the dose calibrator.

A licensee shall mathematically correct dosage readings
for any geometry or linearity error that exceeds ten
percent if the dosage is greater than ten-miereeuries-{376
kilebeegquerels} one thousand  one hundred ten
kilobecquerels [30 microcuries] and shall repair or
replace the dose calibrator if the accuracy or constancy
error exceeds ten percent.

A licensee shall also perform checks and tests required by
subdivision b following adjustment or repair of the dose
calibrator.

A licensee shall retain a record of each check and test

required by this section for twe three years. The records
required by subdivision b must include:
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(1) For paragraph 1 of subdivision b, the model and
serial number of the dose calibrator, the identity
and calibrated activity of the radionuclide contained
in the check source, the date of the check, the
activity measured, the instrument settings, and the
initials of the individual who performed the check;

(2) For paragraph 2 of subdivision b, the model and
serial number of the dose calibrator, the model and
serial number of each source used and the identity of
the radionuclide contained in the source and its
activity, the date of the test, the results of the
test, the-instrument-settingss and the sigrature--eof
the---radiatien---safety---effieer identity of the
individual performing the test;

(3) For paragraph 3 of subdivision b, the model and
serial number of the dose calibrator, the calculated
activities, the measured activities, the date of the
test, and the sigrature--ef--the--radiation--safety
effieer identity of the individual performing the
test; and

(4) For paragraph 4 of subdivision b, the model and
serial number of the dose calibrator, the
configuration and--ealibrated-aetivity of the source
measured, the-aetivity-ef-the--seuree; the activity
measured ard--the-instrument-setting for each volume
measured, the date of the test, and the sigrature--eof
the---radtatien---safety---effieer identity of the
individual performing the test.

Possession, use, calibration, and check of instruments to

measure dosages of alpha-emitting or beta-emitting

radionuclides.

a.

This  subsection does not apply to unit dosages of

alpha-emitting or beta-emitting radionuclides that are

obtained from a manufacturer or preparer licensed pursuant

to 10 CFR 32.72, subdivision i _of subsection 5 of section
33-16-03-05, or equivalent regulations of an agreement
state or a licensing state.

For _other than unit dosages obtained pursuant to

subdivision a, a licensee shall possess and use
instrumentation to measure the radioactivity of
alpha-emitting or beta-emitting radionuclides. The
licensee shall have procedures for use of the
instrumentation. The licensee shall measure, by direct
measurement or by combination of measurements and
calculations the amount of radiocactivity in dosages of
alpha-emitting . or beta-emitting radionuclides prior to
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4.

administration to each patient or human research subject.
In addition, the licensee shall:

(1) Perform tests before initial use, periodically, and
following repair, on each instrument for accuracy,
linearity, and geometry dependence, as appropriate
for the use of the 1nstrument, and make adjustments
when necessary; and

(2) Check each instrument fori consistency and proper
operation at the beginning of each day of use.

Calibration and check of survey instrdments.

a.

A licensee shall ensure that the survey instruments used
to show compliance with this section have been calibrated
before first use, annually, and following repair.

To satisfy the requirements of subdivision a the licensee
shall:

(1) Calibrate all required scale readings up to eme
thoeusand----mi}}irems----{10----mil1isieverts} ten
millisieverts [1000 m1111ﬁems] per hour with a
radiation source;

(2) For each scale that must be éa11brated calibrate two
readings separated by at leaét fifty percent of scale
rating; and

(3) Conspicuously note on the instrument the apparent
dose rate from a dedicated check source as determined
at the time of ca11brat1on, and the date of
calibration.

To satisfy the requirements of subdivision b, the licensee
shall consider a point as calibrated if the indicated
exposure rate differs from the calculated exposure rate by
not more than twenty percent, and shall conspicuously
attach a correction chart or graph to the instrument.

A Tlicensee shall check each survey instrument for proper
operation with the dedicated check source before each use.
The 1licensee is not required to keep records of these
checks.

The 1licensee shall retain a record of each calibration
required in subdivision a for twe three years. The record
must include:

(1) A description of the calibraﬁion procedure; and
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(2) A description of the source used and the certified
dose rates from the source, and the rates indicated
by the instrument being calibrated, the correction
factors deduced from the calibration data, the
signature of the individual who performed the
calibration, and the date of calibration.

To meet the requirements of subdivisions a, b, and ¢ the
licensee may obtain the services of individuals Tlicensed
by the department, the United States nuclear regulatory
commission, and agreement state, or a licensing state to
perform calibrations of survey instruments. Records of
calibrations which contain information required by
subdivision e must be maintained by the licensee.

4: 5. Assay of radiopharmaceutical dosages. A licensee shall:

a.

Assay;--within--thirty--minutes--before--medica}--use;-the
activity-of-each-radiopharmaceutical-dosage-that--contains
mere--than--ten--miereeuries--{370--kilobeequere}s}--ef--a
pheten-emitting-radionuetidess Measure the activity of
each dosage of a photon-emitting radionuclide prior to
medical use.

Assay;---befere---medical---use;---the--activity--of--eaeh
radiepharmaceutical-desage-with-a-desired-activity-ef--ten
miereeuries----{370---kilebeequere}s}---or---}ess---of---a
pheten-emitting-radienuel ide-to--verify--that--the--doesage
dees--net-exeeed-ten-mierecuries-{370-kilobeecguerels{s-and
Measure by direct measurement or by combination of
measurements and calculations, the activity of each dosage
of an alpha-emitting or a beta-emitting radionuclide prior
to medical use, except for unit dosages obtained from a
manufacturer or preparer licensed pursuant to 10 CFR
37.72, subdivision i of subsection 5 of section
33-10-03-05, or equivalent agreement state or Ticensing
state requirements;

Retain a record of the assays measurements required by
subdivisions a and b for twe three years. To satisfy this
requirement, the record must contain the:

(1) Generic name, trade name, or abbreviation of the
radiopharmaceutical, its lot number, and expiration
dates and the radionuclide;

(2) Patient's or human research subject's name, and
identification number if one has been assigned;

(3) Prescribed dosage and activity of the dosage at the
time of assay measurement, or a notation that the
total activity is less than ten-miereeuries-{370
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kilebeequerels} one thousénd one  hundred ten
kilobecquerels [30 microcuries]'

(4) Date and time of the assay—-and--adm*n*strat*en
measurement; and

(5) Initials of the individual who perfermed-the-assay
made the record.

Authorization for calibration and reference sources. Any
person authorized by subsection 1 of section 33-10-07-03.1 for
medical use of radioactive material may receive, possess, and
use the following radioactive mater1a1 for check, calibration,
and reference use:

a. Sealed sources manufactured and distributed by persons
specifically licensed pursuant to chapter 33-10-63 or
equivalent prov1s1ons of the United States nuclear
regulatory commission, agreement state, or Ticensing state
and that do not exceed f#f%een--m%44+euries--{555
megabeeguere}s} five hundred f1fty five megabecquerels [15
m1111cur1es] each;

b. Any radioactive material 11sted in sections 33-10-07-06
and 33-10-07-07 with a half-1ife of one hundred days or
less in individual amounts not to exceed fifteen
m+}lieuries-{555-megabeequerels} f1ve hundred fifty-five
megabecquerels [15 millicuries];

c. Any radioactive material 1isted in sections 33-10-07-06
and 33-10-07-07 with a half-life greater than one hundred
days in individual amounts not to exceed twe-hurdred
mierocuries--{7-4--megabeeguerets} seven thousand four
hundred kilobecquerels [200 microcuries| each; and

d. Technetium-99m in individual amounts not to exceed fifty
mt1lieuries--{1-85--gigabeequerets} one thousand eight
hundred fifty megabecquerels [50 millicuries].

Requirements for possession of sealed sources and
brachytherapy sources.

a. A licensee in possession of any sealed source or
brachytherapy source shall follow the radiation safety and
handling instructions supplied by the manufacturer or
equivalent instructions approved by the department and
shall maintain the instructions for the duration of source
use in a legible form convenient to users.

b. A licensee in possession of a sealed source shall assure
that: ‘
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(1) The source is tested for leakage before its first use
unless the Tlicensee has a certificate from the
supplier indicating that the source was tested within
six months before transfer to the licensee; and

(2) The source is tested for leakage at intervals not to
exceed six months or at intervals approved by the
department, another agreement state, a licensing
state, or the United States nuclear regulatory
commission.

To satisfy the Tleak test requirements of subdivision b,
the licensee shall assure that:

(1) Leak tests are capable of detecting the presence of
five--theusandths--mierecurie--{185--beegquerets} one
hundred eighty-five becquerels [0.005 microcuries] of
radioactive material on the test sample, or in the
case of radium, the escape of radon at the rate of
ene----theusandth----miereeurie----{37----beequerels}
thirty-seven becquerels [0.001 microcurie] per
twenty-four hours;

(2) Test samples are taken from the source or from the
surfaces of the device in which the source is mounted
or stored on which radioactive contamination might be
expected to accumulate; and

(3) Test samples are taken when the source is in the
"off" position.

A licensee shall retain leak test records for five years.
The records must contain the model number, and serial
number, if assigned, of each source tested, the identity
of each source radionuclide and its estimated activity,
the measured activity of each test sample expressed in
mierecuries--{beequere}s} becquerels [microcuries], a
description of the method used to measure each test
sample, the date of the test, and the signature of the
radiation safety officer.

If the leak test reveals the presence of five-theusandths
mieroeurie--{185--beequerels} one hundred eighty-five
becquerels [0.005 microcurie] or more of removable
contamination, the licensee shall:

(1) Immediately withdraw the sealed source from use and
store it in accordance with the requirements of these
regulations; and

(2) File a report with the department within five days of
receiving . the leak test results describing the
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equipment involved, the test results, and the action
taken.

A Tlicensee need not perform a leak test on the following
sources:

(1) Sources containing only radioactive material with a
half-1ife of less than thirty days;

(2) Sources containing only rad1oact1ve material as a
gas;

(3) Sources containing ene--handred--miepeeuries--{3:7
megabeequerels} three thousand seven hundred
kilobecquerels [100 microcuries] or less of beta or
photon-emitting material or ten--miereeuries--{370
kilebeequerels} three hundred seventy kilobecquerels
[10 microcuries] or less of alpha-emitting material;

(4) Seeds of iridium-192 encased in nylon ribbon; and

(5) Sources stored and not being used. The licensee
shall, however, test each such source for leakage
before any use or transfer unless it has been tested
for leakage within six months before the date of use
or transfer.

A licensee in possession of a sealed source or
brachytherapy source shall conduct a physical inventory of
all such sources at intervals not to exceed three months.
The licensee shall retain each inventory record for five
years. The inventory records must contain the model
number of each source, and serial number if one has been
assigned, the identity of each source radionuclide and its
estimated activity, the location of each source, date of
t??' inventory, and the signature of the radiation safety
officer.

A licensee in possession of a sealed source or
brachytherapy source shall survey with a radiation survey
instrument at intervals not to exceed three months all
areas where such sources are stored. This does not apply
to teletherapy sources in teletherapy units or sealed
sources in diagnostic devices.

A licensee shall retain a record of each survey required
in subdivision h for twe three years. The record must
include the date of the survey, a sketch of each area that
was surveyed, the measured dose rate at several points in
each area expressed in millirems---{microsieverts]
microsieverts [millirems] per hour, the model number and
serial number of the survey instrument used to make the
survey, and the signature of the radiation safety officer.
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Syringe shields.

a. A licensee shall keep syringes that contain radioactive
material to be administered in a radiation shield.

b. A Ticensee shall require each individual who prepares or
administers radiopharmaceuticals to wuse a syringe
radiation shield unless the use of the shield is
contraindicated for that patient or human research

subject.

Syringe labels. Unless utilized immediately, a licensee shall
conspicuously label each syringe, or syringe radiation shield
that contains a syringe with a radiopharmaceutical, with the
radiopharmaceutical name or 1its abbreviation, the type of
diagnostic study or therapy procedure to be performed, or the
patient's or human research subject's name.

Vial shields. A Tlicensee shall require each individual
preparing . or handling a vial that contains a
radiopharmaceutical to keep the vial in a vial radiation
shield.

Vial shield labels. A licensee shall conspicuously label each
vial radiation shield that contains a vial of a
radiopharmaceutical with the radiopharmaceutical name or its
abbreviation.

Surveys for contamination and ambient radiation dose rate.

a. A licensee shall survey with a radiation detection survey
instrument at the end of each day of use all areas where
radiopharmaceuticals are routinely prepared for use or
administered.

b. A Tlicensee shall survey with a radiation detection survey
instrument at 1least once each week all areas where
radiopharmaceuticals or radioactive wastes are stored.

c. A Tlicensee shall conduct the surveys required by
subdivisions a and b so as to be able to measure dose
rates as low as ere-tenth-millirem-f{1-mieresievert} one
microsievert [6.1 millirem] per hour.

d. A licensee shall establish dose rate action levels for the
surveys required by subdivisions a and b and shall require
that the individual performing the survey immediately
notify the radiation safety officer if a dose rate exceeds
an action level.

e. A licensee shall survey for removable contamination each
day of use all areas where radiopharmaceuticals are
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routinely prepared for use or administered and each week
where radioactive materials are stored.

A licensee shall conduct the surveys required by
subdivision e so as to be able to detect contamination on
each wipe sample of two thousand disintegrations per
minute [33.3 becquerels].

A licensee shall establish removable contamination action
levels for the surveys required by subdivision e and shall
require that the individual performing the survey
immediately notify the radiation safety officer if
contamination exceeds action levels.

A licensee shall retain a record of each survey required
by subdivisions a, b, and e for twe three years. The
record must include the date of the survey, a sketch of
each area surveyed, action levels established for each
area, the measured dose rate at several points in each
area expressed in mi}iirems-{mieresieverts} microsieverts
[millirems] per hour or the removable contamination in
each area expressed in disintegrations---per---mindte
{beequerets} becquerels [disintegrations per minute] per
one hundred square centimeters, the serial number and the
model number of the instrument used to make the survey or
analyze the samples, and the initials of the individual
who performed the survey.

32: 13. Release of patients ingividuals containing
radiopharmaceuticals or permanent impjants.

a.

A--lieensee-may-net-autherize-release-from-confinement-for
medieal----eare----- any-=---- patiept----- administered----- a
radiepharmaceutical---until---eithers The licensee may
authorize the release from its control of any individual
who has been administered @ radiopharmaceuticals or
permanent implants containing radioactive material if the
total effective dose equivalent to any other individual
from exposure to the released individual is not likely to
exceed five millisieverts [0.5 rem].

{1}--The--dose--rate--from--the--patient-is-tess-than-five
millirems-{50--micresieverts}-per-hour-at-a--distanee
ef-ene-meters-or

£2}--Fhe--aetivity--in--the--patient--is--}ess-than-thirty
millieuries-{1-11-gigabeequerets}-

The licensee shall provide the released individual with

instructions, including written ipstructions, on actions
recommended to maintain doses to other individuals as low
as is reasonably achievable if the total effective dose
eguivalent to any other individual is likely to exceed one
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millisievert [0.1 rem]. If the dose to a breast-feedin
infant _or child could exceed one millisievert [0.1 rem%
assuming there were no interruption of breast-feeding, the
instructions shall also include:

(1) Guidance on the interruption or discontinuation of
breast-feeding; and

(2) Information on the consequences of failure to follow
the guidance.

c. The 1licensee shall maintain a record of the basis for
authorizing the release of an individual, for three years
after the date of release, if the total effective dose
equivalent is calculated by:

(1) Using the retained activity rather than the activity
administered:;

(2) Using an occupancy factor less than twenty-five
hundredths at one meter;

(3) Using the biological or effective half-life; or

(4) Considering the shielding by tissue.

d. The 1licensee shall maintain a record, for three years
after the date of release, that instructions were provided
to _a breast-feeding woman if the radiation dose to the
infant or child from continued breast-feeding could result
in _a total effective dose equivalent exceeding five
millisieverts [0.5 rem].

bz--A--1ieensee--shall--nret-autherize-release-frem-confinement
fer-medical-eare--any--patient--administered--a--permanent
implant--untii-the-dose-rate-frem-the-patient-is-1ess-than
five-millirems-[50--mieresieverts}-per-heur-at-a--distanee
of-one-meter:

33: 14. Mobile nuclear medicine service technical requirements. A
licensee providing mobile nuclear medicine service shall:

a. Transport to each address of use only syringes or vials
containing prepared radiopharmaceuticals or
radiopharmaceuticals that are intended for reconstitution
of radiopharmaceutical kits;

b. Bring into each location of use all radioactive material

to be used and, before 1leaving, remove all unused
radioactive material and associated radioactive waste;
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Secure or keep under constant surveillance and immediate
control all radioactive material when in transit or at a
location of use; ‘

Check survey instruments and dose calibrators as required
in paragraph 1 of subdivision b of subsection 2,
subdivisions d and e of subsection 2, subdivision d of
subsection 3, and check all other transported equipment
for proper function before medical use at each location of
use;

Carry a calibrated survey meter in each vehicle that is
being used to transport radioactive material, and, before
leaving a client Tlocation of use, survey all areas of
radiopharmaceutical use with a radiation detection survey
instrument to ensure that all radiopharmaceuticals and all
associated radioactive waste have been removed:; and

Retain a record of each survey required by subdivision e
for twe three years. The record must include the date of
the survey, a plan of each area that was surveyed, the

" measured dose rate at several points in each area of use

expressed in milt}lirems--{mierosieverts} microsieverts
[millirems] per hour, the model and serial number of the
instrument used to make the survey, and the initials of
the individual who performed the survey.

Storage of volatiles and gases.

a. A Ticensee shall store volatile radiopharmaceuticals and
radioactive gases in the shippers' radiation shield and
container.

b. A licensee shall store and use a multidose container in a
properly functioning fume hood.

Decay-in-storage.

a. A licensee may hold radioactive material for

decay-in-storage before disposal in ordinary trash if the
licensee:

(1) Holds radioactive material for decay a minimum of ten
half-lives;

(2) Monitors radioactive material at the container
surface before disposal as ordinary trash and
determines that its radioactivity cannot be
distinguished from the background radiation level
with a radiation detection survey instrument set on
its most sensitive scale and with no interposed
shielding;
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(3) Removes or obliterates all radiation labels; and

(4) Separates and monitors each generator column
individually with all radiation shielding removed to
ensure that 1its contents have decayed to background
radiation level before disposal.

b. For radioactive material disposed in accordance with
subdivision a, the licensee shall retain a record of each
disposal for twe three years. The record must include the
date of the disposal, the date on which the radioactive
material was placed 1in storage, the radionuclides
disposed, the model and serial number of the survey
instrument used, the background dose rate, the radiation
dose rate measured at the surface of each waste container,
and the name of the individual who performed the disposal.

. History: Effective June 1, 1992; amended effective March 1, 1994;
May 1, 1998.

General Authority: NDCC 23-20.1-04

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

33-10-07-66. Specific requirements for the wuse of
radiopharmaceutieals unsealed radioactive material for uptake, dilution,
or excretion studies.

1. Use of radiepharmaceutieals unsealed radioactive material for
uptake, dilution, or excretion studies.

a. A----}ieensee----may----use----the----follewing---prepared
radiepharmaceuticals-for-diagnestie-studies-invetving--the
measurement-of-uptake;-ditutions-er-exeretions
§1}--ledine-131--as--sedium--iedides-+edinated-human-serum

albumin--{1HSA};--labeled--rose--bergat;--or---sedium
iedohippurate:

{2}--1edine-125--as-sedium-+edide-or-iedinated-human-serum
albumin-{IHSA} =

{3}--cobalt-57-as-1abeled-cyanecebatamin:
{4}--cobalt-58-as-labeled-eyanecobatamin=
{5}--Cebalt-60-as-tabeled-eyanocebalamin:

{6} --Chromium-51-as-sedium-chromate-or-labeled-human-serum
albumins

¢#}--1ren-59-as-ettrates

(8)--?eehnetiuﬁ-QQm-as-perteehnetate:
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£9}--Any-radicactive-material-in-a-radiopharmaceuticat-for
a-diagrestie-use-inveiving--measurements--of--uptake;
ditution;--er--exeretion--for-which-the-foed-and-drug
admin#strat#en-has--aeeepted:-a---netﬁee--ef--ela*med
investigatienal--exemptien--for--a-new-drug-{iNB}-er
appreved-a-!prew-drug-applicatient-{NbDA}: A licensee
may use for uptake, dilution, or excretion studies
any unsealed radioactive material prepared for
medical use that is either:

(1) Obtained from a manufacturer or preparer licensed
pursuant to 10 CFR 32,72, subdivision i of
subsection 5 of section 33-10-03-05, or equivalent
agreement state or licensing state requirements; or

(2) Prepared by an authorized. nuclear pharmacist, a
physician who is an authorized user and who meets the
requirements specified in subsection 4 of section
33-10-07-12, or an individual under the supervision
of either as specified in subsection 5 of section
33-10-07-04.

b. A licensee using a radiopharmaceutical specified in this
subsection for a clinical procedure other than one
specified in the product 1label or package insert
instructions shall comply with the product 1label or
package insert instructions regarding physical form, route
of administration and dosage range.

2. Possession of survey instrument. A licensee authorized to use
radioactive material for uptake, dilution, and excretion
studies shall possess a portable radiation detection survey
instrument capable of detecting dose rates over the range
ene-tenth---mitlirem---{1:0---mieresievert} one microsievert
[0.1 millirem] per hour to fifty-millirems-{500-mieresieverts}
five hundred microsieverts [50 millirems] per hour. The
instrument shall be operable and calibrated in accordance with
subsection 3 of section 33-10-07-05.

History: Effective June 1, 1992; amended effective May 1, 1998.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-07-607. Specific requirements for the use of
radiopharmaceutiecals; -generaterss-and-reagent-kits unsealed radioactive
material for imaging and localization studies.

1. Use of radiepharmaceuticals;--generaters;--and--reagent-kits
unsealed radioactive material for imaging and localization
studies. A Ticensee may use for imaging and localization
studies any unsealed radioactive mater1a1 prepared for medical
use that is either:
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a.

A--}ieensee--may--use--the-follewing-radiopharmacenticalss
generaters;-and-reagent-kits-for-imaging-and--1ecatization
studies:
{1})--Melybdenum-99/techretium-99m- - -generaters---for---the
etution---or---extraction---of---technetium-99m----as
pertechnetates
¢2}--Teehnetium-99m-as-pertechnetates
£3}--Prepared--radiopharmaceuticals--and--reagent-kits-for
the--preparation--of--the--follewing---technetium-99m
tabeled-radiopharmacenticalss
fa}--Sulfur-eolloids
{b}--Pentetate-sediums:
fe}--Human-serum-albumin-mierespheress
{d}--Pelyphesphates
fe}--Maereaggregated-human-serum-albuming
{¥}--Etidronate-sediums
{g}--Stanneus-pyrephesphates:
{R}--Human-serum-albumins
{+}--Medrenate-sediums:
£3}--6luceptate-sediums
fk}--Bxidronate-sediums
¢1}--Pisefenins-and
{m}--Sueeimer:
£4}--ledine-131--as--sedium--iedides-+edinated-human-serum
atbumin;--macroaggregated---iedinated---human---serum
albumin;--colloidal-{maeroaggregated}-iedinated-human
serum-albumin; -rese-bengal;-or-sedium--iedehippurates
§5}--1edine-125-as-sedium-iedide-or-fibrinegen:
£6}--Chremium-51-as-human-serum-atbumins

§7}--6eld-198-in-eelleidal-ferm:

{8} --Mereury-197-as-ehlermeredrin:
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{9}--Selenium-#5-as-setenemethionines
£10}--Strentium-85-as-nitrates
§11}--¥tterbium-169-as-pentetate-sodiums

{12}--6allium-67-as-eitrates

£13}--indium-111-as-eh}eride-or-DFPA-

(14) Tin-113/indium-113m generators for the elution of
indium-113m as chloride.

£18}--¥ttrium-87/strontium-87m--generaters--for-the-elution
ef-strontium-87m:

§16}--Thaliium-201-as-ehlorides
§17}--ledine-123-as-sedium-iodide-er-iedehippurates

§18}--Apy----radieactive----material----in---a---diagrestie
radiepharmaceuticat;-except-aeresot-er-gaseous--forms
. @P--any--generater-er-reagent-kit-for-preparation-and
diagrestie-use-ef--a--radiopharmaceutical--containing
radieactive--material--for--whiech--the--foed-and-drug
: administration-has--aceepted--a--notice--of--claimed
. investigational--exemption--for--a--new--drug!-{IND};
appreved-a-.preduet-1icensing--agreementt--{PLA};--0P
appreved--a--‘new--drug-applicatient-{NBA}: Obtained
from a manufacturer or preparer licensed pursuant to
10  CFR 32.72, subdivision i of subsection 5 of
section 33-10-03-05, or equivalent agreement state or
licensing state requirements: or

FR it

b. A---lieensee---using---radiepharmaceuticals--speeified--in
subdivisien-a-fer-eliniecal-precedures--shati--comply--with
the--product--labe}--or--package-insert-regarding-physieal
form;-route-of -administration;-and-desage-range: Prepared
by an authorized nuclear pharmacist, a physician who is an
authorized user and who meets the requirements specified
in subsection 4 of section 33-10-07-12, or an individual
under the supervision of either as specified in
subsection 5 of section 33-10-07-04.

€---A--}1ieensee--shali--elute--generators--in--compiianee-with
subsection-2-and-prepare-radiopharmaceuticals-from-kits-in
aeeordanee-with-the-manufaetureris-iAStPUEt+ORS

d---Teehnetium-99m--pentetate--as-an-aeresel-fer-1ung-funetion
studies--i5---not---subjeet---to---the---restrietions---+n
subdivisien-bs
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e:--Provided---the--conditions--ef--subseection-3--are--met;--a

}ieensee-shal}-use-radioactive-aeresets-er-gases--enly--if
speeific--application--is--made--te--and--appreved--by-the
department:

Permissible molybdenum-99 concentration.

a.

A Tlicensee may not administer a radiopharmaceutical
containing more than fifteen hundredths miereeurie
kilobecquerel of mo 1 ybdenum-99 per miittenrie
megabecquerel of technetium-99m [0.15 kilebecquerel
microcurie of molybdenum-99 per megabeequere} millicurie
of technetium-99m].

A Tlicensee preparing technetium-99m radiopharmaceuticals
from molybdenum-99/technetium-99m generators shall measure
the molybdenum-99 concentration in each eluate or extract.

A licensee who must measure molybdenum concentration shall
retain a record of each measurement for twe three years.
The record must include, for each elution or extraction of
technetium-99m, the measured activity of the technetium
expressed in millieuries-{megabeeguerels} megabecquerels
[millicuries], the measured activity of molybdenum
expressed in miereeuries-{kilobeequerels} kilobecquerels
[microcuries], the ratio of the measures expressed as
micreeuries--of--molybdenum--per--mi}licurie-of-technetium
fkilobecquerels of molybdenum per megabecquerel of
technetium} [microcuries of molybdenum per millicurie of
technitium], the date of the test, and the initials of the
individual who performed the test.

A licensee shall report immediately to the department each
occurrence of molybdenum-99 concentration exceeding the
limits specified in subdivision a.

Control of aerosols and gases.

a.

A licensee who administers radioactive aerosols or gases
shall do so with a system that will keep airborne
concentrations within the 1limits prescribed by sections
33-16-04.1-06 and 33-10-04.1-07.

The system must either be directly vented to the
atmosphere through an air exhaust or provide for
collection and decay or disposal of the aerosol or gas in
a shielded container.

A licensee shall only administer radioactive gases in

rooms that are at negative pressure compared to
surrounding rooms.
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d. Before receiving, using, or storing a radioactive gas, the
licensee shall calculate the amount of time needed after a
release to reduce the concentration in the area of use to
the occupational limit listed in appendix B of chapter
33-10-04.1. The calculation must be based on the highest
activity of gas handled in a single container and the
measured available air exhaust rate.

e. A licensee shall post the time calculated in subdivision d
at the area of use and require that, in case of a gas
spill, individuals evacuate the room until the posted time
has elapsed.

f. A licensee shall check the operation of collection systems
monthly and measure the ventilation rates in areas of use
at intervals not to exceed six months. Records of these
checks and measurements must be maintained for twe three
years.

g. A copy of the calculations required in subdivision d must
be recorded and retained for the duration of the Tlicense.

4. Possession of survey instruments. A licensee authorized to
use radioactive material for imaging and localization studies
shall possess a portable radiation detection survey instrument
capable of detecting dose rates over the range of enre-tenth
mitlirem--{1-mieresievert} one microsievert [0.1 millirem] per
hour to fifty--millirems--{500--mierosievertst five hundred
microsieverts [50 millirems] per hour, and a portable
radiation measurement survey instrument capable of measuring
dose rates over the range eme-mil}lirem-{i0-mieresieverts} ten
microsieverts [1 millirem] per hour to emre-theusand--miliirems
$16--mittisievertsy ten millisieverts [1006 millirems] per
hour. The instruments must be operable and calibrated in
accordance with subsection 3 of section 33-10-07-05.

History: Effective June 1, 1992; amended effective March 1, 1994;
May 1, 1998.

General Authority: NDCC 23-20.1-04

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

33-10-07-68. Specific requirements for the wuse of
radiepharmaceuticals--fer--therapy unsealed radioactive material for
therapeutic administration.

1. Use of radiepharmaceuticals-fer-therapy unsealed radioactive
material for therapeutic administration. A-iieensee--may--use
the--follewing--prepared--radiopharmacenticats: A licensee may
use for therapeutic administration any unsealed radioactive
material prepared for medical use that is either:
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a. tledine-131--as--iodide--for--treatment-ef-Ryperthyreidism;
eardiac-dysfunetion;-and-thyroid-careinemas Obtained from
a manufacturer or preparer licensed pursuant to 10 CFR
32.72, subdivision i of subsection 5 of section
33-10-03-05, or equivalent agreement state or licensing
state requirements; or

b. Phespherus-32---as--seluble--phesphate--for--treatment--of
pelyeythemia--veras---leukemia;---and---bone---metastasess
Prepared by an authorized nuclear pharmacist, a physician
who is an authorized user and who meets the requirements
specified in subsection 4 of section 33-10-07-12, or an
individual under the supervision of either as specified in
subsection 5 of section 33-10-07-04.

€:--Phespherus-32---as---eo}loidal---ehremic---phosphate---for
tRtracavitary-treatment-of-malignant-effusiens:

d---6e1d-198---as---ecotloid--for--intracavitary--treatment--of
matigrant-effusienss

e:--Any--radieactive-material-in-a-radiopharmaceutical-and-for
 a--tRerapedtie--use--for---whieh---the---food---and---drug
administratien---has---aeceepted---a---tpotice--of--claimed
investigational--exemption--for--a--new--drugi--{iNB};--er
appreved--a--‘new--drug--application’-{NbBA}---The-1ieensee
shal}--eomply--with--the---package---insert---iAstruetions
regarding-indicatiens-and-method-of-admiristrations

Safety instruction.

a. A licensee shall provide oral and written radiation safety
instruction for all personnel caring for patients or human
research subjects undergoing radiopharmaceutical therapy.
Refresher training must be provided at intervals not to
exceed one year.

b. To satisfy subdivision a, the instruction must describe
the licensee's procedures for:

(1) Patient or human research subject control;

(2) Visitor control;

(3) Contamination control;

(4) MWaste control; and

(5) Notification of the radiation safety officer or

authorized user in case of the patient's or_the human
research subject's death or medical emergency:-ard.

{6)}--Chapter-33-10-10-training-requirementss
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3.

C.

A licensee shall keep a record of individuals receiving
instruction required by subdivision a, a description of
the instruction, the date of instruction, and the name of
the individual who gave the instruction. Such record must
be maintained for inspection by the department for twe
three years.

Safety precautions.

a.

For each patient or human research subject receiving
radiopharmaceutical therapy and hospitalized for
compliance with subsection 32 13 of section 33-10-07-05, a
licensee shall:

(1) Provide a private room with a private sanitary
facility;

(2) Post the patient's or human research subject's door
with a “Caution: Radioactive Material® sign and note
on the door or on the patient's or human research
subject's chart where and how long visitors may stay
in the patient's or human research subject's room;

(3) Authorize visits by individuals under eighteen years
of age only on a case-by-case basis with the approval
of the authorized user after consultation with the
radiation safety officer;

(4) Promptly after administration of the dosage, measure
the dose rates in contiguous restricted and
unrestricted areas with a radiation measurement
survey instrument to demonstrate compliance with the
requirements of chapter 33-10-04.1 and retain for twe
three years a record of each survey that includes the
time and date of the survey, a plan of the area or
list of points surveyed, the measured dose rate at
several points expressed in millirems per hour, the
instrument used to make the survey, and the initials
of the individual who made the survey;

(5) Either monitor material and items removed from the
patient's or human research subject's room to
determine that any contamination cannot Dbe
distinguished from the natural background radiation
level with a radiation detection survey instrument
set on its most sensitive scale and with no
interposed shielding, or handle these materials and
items as radioactive waste;

(6) Previde--the--patient--with-radiatien-safety-guidanee
that-will-help-te-keep-radiation--dose--te--heusehold
members--and--the--pub}ie--as--}lew--as--is-reasenably
achievable-befere-autherizing-release-ef-the-patient:
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{7} Survey the patient's or human research subject's room
and private sanitary facility for removable
contamination with a radiation detection survey
instrument before assigning another patient or human
research subject to the room. The room must not be
reassigned until removable contamination is less than
two hundred disintegrations per minute [3.33
becquerels] per one hundred square centimeters; and

¢8} (7) Measure the thyroid burden of each individual who
helped prepare or administer a dosage of iodine-131
within three days after administering the dosage, and
retain for the period required by subdivision a of
subsection 7 of section 33-10-04.1-15 a record of
each thyroid burden measurement, date of measurement,
the name of the individual whose thyroid burden was
measured, and the initials of the individual who made
the measurements.

b. A licensee shall notify the radiation safety officer or
the authorized user immediately if the patient or_the
human research subject dies or has a medical emergency.

Possession of survey instruments. A licensee authorized to
use radioactive material for radiopharmaceutical therapy shall
possess a portable radiation detection survey instrument
capable of detecting dose rates over the range ene-tenth
millirem--{1-mieresievert} one microsievert [0.1 millirem] per
hour to fifty--millirems--1500--micresieverts] five hundred
microsieverts [50 millirems] per hour, and a portable
radiation measurement survey instrument capable of measuring
dose rates over the range ene-millirem-{10-microsieverts} ten
microsieverts [1 millirem] per hour to ere-theusand--mii}irems
fi6--mi}1isieverts} ten millisieverts [1000 millirems] per
hour. The instrument must be operable and calibrated in
accordance with subsection 3 of section 33-10-07-05.

Effective June 1, 1992; amended effective March 1, 1994;

May 1, 1998.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-16-07-09. Specific requirements for the use of sealed sources
for diagnosis.

1.

Use of sealed sources for diagnosis. A licensee shall use the
following sealed sources in accordance with the manufacturer's
radiation safety and handling instructions:

a. lodine-125 as a sealed source in a device for bone mineral
analysis; :
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b. Americium-241 as a sealed source in a device for bone
mineral analysis;

c. Gadolinium-153 as a sealed source in a device for bone
mineral analysis; and

d. lodine-125 as a sealed source in a portable device for
imaging.

Availability of survey instrument. A licensee authorized to
use radioactive material as a sealed source for diagnostic
purposes shall have available for use a portable radiation
detection survey instrument capable of detecting dose rates
over the range enre-tenth--millirem--{i--mieresievert} one
microsievert [0.1 millirem] per hour to fifty-millirems--{5600
mieresieverts} five hundred millisieverts [50 millirems] per
hour or a portable radiation measurement survey instrument
capable of measuring dose rates over the range ere-mi}lirem
f10-mieresieverts} ten microsieverts [1 millirem] per hour to
--ene--theusand-mitlirems-110-mi}iisieverts} ten millisieverts
[1000 millirems] per hour. The instrument must be operable
and calibrated in accordance with subsection 3 of section
33-10-07-05.

Effective June 1, 1992: amended effective May 1, 1998.

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

33-10-07-18. Specific requirements for the use of sources for
brachytherapy.

1.

Use of sources for brachytherapy. A licensee shall use the
following sources in accordance with the manufacturer's
radiation safety and handling instructions:

a. Cesium-137 as a sealed source in needles and applicator
cells for topical, interstitial, and intracavitary
treatment of cancer;

b. Cobalt-60 as a sealed source in needles and applicator
cells for topical, interstitial, and intracavitary
treatment of cancer;

c. Gold-198 as a sealed source in seeds for interstitial
treatment of cancer;

d. Iodine-125 as a sealed source in seeds for interstitial
treatment of cancer;

e. Iridium-192 as seeds encased in nylon ribbon for
interstitial treatment of .cancer;.
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Radium-226 as a sealed source in needles or applicator
cells for topical, interstitial, and intracavitary
treatment of cancer;

Radon-222 as seeds for interstitial treatment of cancer;

Strontium-90 as a sealed source in an applicator for
treatment of superficial eye conditions; and

Palladium-103 as a sealed source 1in seeds for the
interstitial treatment of cancer.

2. Safety instruction.

a.

The 1licensee shall provide oral and written radiation
safety instruction to all personnel caring for a patient
or human research subject receiving implant therapy.

Refresher training must be provided at intervals not to
exceed one year.

To satisfy subdivision a, the instruction must describe:
(1) Size and appearance of the brachytherapy sources;

(2) Safe handling and shielding instructions in case of a
dislodged source;

(3) Procedures for patient or human research subject
control;

(4) Procedures for visitor control;

(5) Procedures for notification of the radiation safety
officer or authorized user if the patient or_the
human research subject dies or has a medical
emergencys-and.

{6}--Chapter-33-10-10-training-reguirementss

A  licensee shall maintain a record of individuals
receiving instruction required by subdivisiona, a
description of the instruction, the date of instruction,
and the name of the individual who gave the instruction
for twe three years.

3. Safety precautions.

a.

For each patient or human research subject receiving
implant therapy and not released from licensee control
pursuant to subection 13 of section 33-10-07-05, a
licensee shall:
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b.

(1) Not place the patient or the human research subject
in the same room with a patient or human research
subject who is not receiving radiation therapy uniess
the-}ieensee--can--demonstrate--coempliance--with--the
reqguirement---of--subdivision-a--of--subsection-1--of
section-33-10-04-1-87-at-a-distanee-of-ene-meter-frem
the-impiant;

(2) Post the patient's or human research subject's door
with a "Caution: Radioactive Materials" sign and
note on the door or the patient's or human research
subject's chart where and how long visitors may stay
in the patient's or human research subject's room;

(3) Authorize visits by individuals under eighteen years
of age only on a case-by-case basis with the approval
of the authorized user after consultation with the
radiation safety officer;

(4) Promptly after implanting the sources, survey the
dose rates in contiguous restricted and unrestricted
areas with a radiation measurement survey instrument
to demonstrate compliance with chapter 33-10-04.1 and
retain for twe three years a record of each survey
that includes the time and date of the survey, a
sketch of the area or list of points surveyed, the
measured dose rate at several points expressed in
millirems--{mieresieverts} microsieverts [millirems]
per hour, the instrument used to make the survey, and
thg initials of the individual who made the survey;
an

{5}--Previde--the--patient--with-radiatien-safety-guidanee
that-will-help-keep-the-radiation-dose--te--heusehold
members---and---the---publie--as--1ew--as--reasenably
aehievabie--befere--releasing--the--patient--if---the
patient-was-administered-a-permanent-imptants:

A licensee shall notify the radiation safety officer or
authorized user immediately if the patient or the human
research subject dies or has a medical emergency.

4. Brachytherapy sources inventory.

a.

Eaeh-time-braehytherapy-seurees-are-returned-te-an-area-of
sterage--frem--an--area--ef--use;---the---1ieensee---shati
immediately--count--or--otherwise--verify Promptly after
removing brachytherapy sources from a patient or human
research subject, a Tlicensee shall return brachytherapy
sources to the storage area, and count the number returned

- to ensure that all sources taken from the storage area

have been returned.
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5.

b.

d.

A licensee shall make a record of brachytherapy source
utilization which includes:

(1) The names of the individuals permitted to handle the
sources;

(2) The number and activity of sources removed from
storage, the-reoem-number-ef-use--and--patientis--rame
the patient's or the human research subject's name
and room number, the time and date they the
brachytherapy sources were removed from storage, the
number and activity of sources in storage after the
removal, and the initials of the individual who
removed the sources from storage; and

(3) The number and activity of sources returned to
storage, the-reem-number-of-use--and--patientis--name
the patient's or the human research subject's name
and _room number, the time and date they the
brachytherapy sources were returned to storage, the
number and activity of sources in storage after the
return, and the initials of the individual who
returned the sources to storage.

Immediately after implanting sources in a patient or human
research subject and immediately after removal of sources

from a patient or human research subject, the licensee
shall make a radiation survey of the patient or_ human
research subject and the area of use to confirm that no

sources have been misplaced. The licensee shall make a
record of each survey.

A licensee shall maintain the records required in
subdivisions b and ¢ for twe three years.

Release of patients or human research subjects treated with
temporary implants.

a.

Inmediately after removing the last temporary implant
source from a patient or human research subject, the
licensee shall perform a radiation survey of the patient
or human research subject with a radiation detection
survey instrument to confirm that all sources have been
removed. The licensee may not release from confinement
for medical care a patient or human research subject
treated by temporary implant until all sources have been
removed.

A licensee shall maintain a record of patient or human
research subject surveys which demonstrate compliance with
subdivision a for &we three years. Each record must
include the date of the survey, the name of the patient or
human research subject, the dose rate from the patient or
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human research subject expressed as mitiirems
{mieresieverts} microsieverts [millirems] per hour and
measured within one meter from the patient or human
research subject, and the initials of the individual who
made the survey.

Possession of survey instruments. A licensee authorized to
use radioactive material for implant therapy shall possess a
portable radiation detection survey instrument capable of
detecting dose rates over the range eRe-tenrth--mil}irem--{1
mieresievert] one microsievert [0.1 millirem] per hour to
fifty-mi}lirems-{5600-mieresieverts} five hundred microsieverts
[50 millirems] per hour, and a portable radiation measurement
survey instrument capable of measuring dose rates over the
range ere--millirem--{10--mieresieverts} ten microsieverts [1
millirem] per hour to enRe---tReusand---mi}}irems---116
mitiisieverts} ten millisieverts [1000 millirems] per hour.
The instruments must be operable and calibrated in accordance
with subsection 3 of section 33-10-07-05.

Effective June 1, 1992; amended effective March 1, 1994;

May 1, 1998.
General Authority: NDCC 23-20.1-04
Law Implemented: NDCC 23-20.1-03, 23-20.1-04

33-10-07-11. Specific requirements for the use of a sealed source
in teletherapy.

1.

Use of a sealed source in a teletherapy unit. A licensee
shall use cobalt-60 or cesium-137 as a sealed source in a
teletherapy unit for medical use in accordance with the
manufacturer's radiation safety and operating instructions.

Maintenance and repair restrictions. Only a person
specifically licensed by the department, the United States
nuclear regulatory commission, or an agreement state to
perform teletherapy unit maintenance and repair shall install,
relocate, or vremove a teletherapy sealed source or a
teletherapy unit that contains a sealed source or maintain,
adjust, or repair the source drawer, the shutter or other
mechanism of a teletherapy unit that could expose the source,
reduce the shielding around the source, or result in increased
radiation levels.

Amendments. In addition to the requirements specified in
section 33-10-07-03.1, a licensee shall apply for and receive
a license amendment before:

a. Making any change in the treatment room shielding;

b. Making any change in the -location of the teletherapy unit
within the treatment room;
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4.

5.

Using the teletherapy unit in a manner that could result
in increased radiation levels in areas outside the
teletherapy treatment room;

Relocating the teletherapy unit; or
Allowing an individual not 1listed on the licensee's

license to perform the duties of the teletherapy
physicist.

Safety instruction.

a.

A licensee shall conspicuously post written instructions
at the teletherapy unit console. These instructions must
inform the operator of:

(1) The procedure to be followed to ensure that only the
patient or the human research subject 1is in the
treatment room before turning the primary beam of
radiation "on" to begin a treatment or after a door
interlock interruption;

(2) The procedure to be followed if the operator is
unable to turn the primary beam of radiation "“off"
with controls outside the treatment room or any other
abnormal operation occurs; and

(3) The names and telephone numbers of the authorized
users and radiation safety officer to be immediately
contacted if the teletherapy unit or console operates
abnormally.

A licensee shall provide instruction in the topics
identified in subdivision a to all individuals who operate
a teletherapy unit and shall provide appropriate refresher
training to individuals at intervals not to exceed one
year.

A licensee shall maintain a record of individuals
receiving instruction required by subdivision b, a
description of the instruction, the date of instruction,
and the name of the individual who gave the instruction
for twe three years.

Doors, interlocks, and warning systems.

a.

b.

A licensee shall control access to the teletherapy room by
a door at each entrance.

A Tlicensee shall equip each entrance to the teletherapy
room with an electrical interlock system that shall:
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(1) Prevent the operator from turning the primary beam of
radiation "on" unless each treatment room entrance
door is closed;

(2) Turn the beam of radiation "off" immediately when an
entrance door is opened; and

(3) Prevent the primary beam of radiation from being
turned "on" following an interlock interruption until
all treatment room entrance doors are closed and the
beam on-off control is reset at the console.

c. A Tlicensee shall equip each entrance to the teletherapy
room with a conspicuously visible beam condition indicator
light.

Possession of survey instrument. A licensee authorized to use
radioactive material in a teletherapy unit shall possess
either a portable radiation detection survey instrument
capable of detecting dose rates over the range ere-tenrth
mi}lirem--f{1-mieresievert} one microsievert [0.1 millirem] per
hour to fifty--millirems--}500--mreresieverts] five hundred
microsieverts [50 millirems] per hour or a portable radiation
measurement survey instrument capable of measuring dose rates
over the range eme---millirem---{10--mierosieverts} ten
microsieverts [1 millirem] per hour to ere-theusanrd--m#1}irems
$18--miltisieverts; ten millisieverts [1000 millirems] per
hour. The instruments must be operable and calibrated in
accordance with subsection 3 of section 33-10-07-05.

Radiation monitoring device.

a. A licensee shall have in each teletherapy room a permanent
radiation monitor capable of continuously monitoring beam
status.

b. Each radiation monitor must be capable of providing
visible notice of a teletherapy unit malfunction that
results in an exposed or partially exposed source. The
visible indicator of high radiation levels must be
observable by an individual entering the teletherapy room.

¢. Each radiation monitor must be equipped with a backup
power supply separate from the power supply to the
teletherapy unit. This backup power supply may be a
battery system.

d. A radiation monitor must be checked with a dedicated check
source for proper operation each day before the
teletherapy unit is used for treatment of patients or
human research subjects.
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e.

A licensee shall maintain a record of the check required
by subdivision d for twe three years. The record must
include the date of the check, notation that the monitor
indicates when the source is exposed, and the initials of
the individual who performed the check.

If a radiation monitor is inoperable, the licensee shall
require any individual entering the teletherapy room to
use a survey instrument or audible alarm personal
dosimeter to monitor for any malfunction of the source
exposure mechanism. The instrument or dosimeter must be
checked with a dedicated check source for proper operation
at the beginning of each day of use. The licensee shall
keep a record as described in subdivision e.

A licensee shall promptly repair or replace the radiation
monitor if it is inoperable.

Viewing system. A Tlicensee shall construct or equip each
teletherapy room to permit continuous observation of the
patient or the human_ research subject from the teletherapy
unit console during irradiation.

Dosimetry equipment.

a.

A Tlicensee shall have a calibrated dosimetry system
available for use. To satisfy this requirement, one of
the following two conditions must be met:

(1) The system must have been calibrated by the national
institute of standards and technology or by a
calibration 1laboratory accredited by the American
association of physicists in medicine. The
calibration must have been performed within the
previous two years and after any servicing that may
have affected system calibration; or

(2) The system must have been calibrated within the
previous four years; eighteen to thirty months after
that calibration, the system must have been
intercompared at an intercomparison meeting with
another dosimetry system that was calibrated within
the past twenty-four months by the national institute
of standards and technology or by a calibration
laboratory accredited by the American association of
physicists in medicine. The intercomparison meeting
must be sanctioned by a calibration laboratory or
radiologic physics center accredited by the American
association of physicists in medicine. The results
of the intercomparison meeting must have indicated
that the calibration factor of the licensee's system
had not changed by more than two percent. The
licensee may not use the intercomparison result to
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change the calibration factor. When intercomparing
dosimetry systems to be used for calibrating
cobalt-60 teletherapy units, the licensee shall use a
teletherapy unit with a cobalt-60 source. When
intercomparing dosimetry systems to be used for
calibrating cesium-137 teletherapy units, the
licensee shall wuse a teletherapy unit with a
cesium-137 source.

The licensee shall have available for use a dosimetry
system for spot-check measurements. To meet this
requirement, the system may be compared with a system that
has been calibrated in accordance with subdivision a.
This comparison must have been performed within the
previous year and after each servicing that may have
affected system calibration. The spot-check system must
be the same system used to meet the requirement in
subdivision a.

The Tlicensee shall maintain a record of each calibration,
intercomparison, and comparison for the duration of the
license. For each calibration, intercomparison, or
comparison, the record must inciude the date, the model
numbers and serial numbers of the instruments that were
calibrated, intercompared, or compared as required by
subdivisions a and b the correction factors that were
determined, the names of the individuals who performed the
calibration, intercomparison, or comparison, and evidence
that the intercomparison meeting was sanctioned by a
calibration laboratory or radiologic physics center
accredited by the American association of physicists in
medicine.

10. Full calibration measurements.

al

A Tlicensee authorized to use a teletherapy unit for
medical use shall perform full calibration measurements on
each teletherapy unit:

(1) Before the first medical use of the unit;
(2) Before medical use under the following cohditions:

(a) Whenever spot-check measurements indicate that
the output differs by more than five percent
from the output obtained at the last full
calibration corrected mathematically for
radioactive decay;

(b) Following replacement of the source or following

reinstallation of the teletherapy unit in a new
location; and
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(c) Following any repair of the teletherapy unit
that includes removal of the source or major
repair of the components associated with the
source exposure assembly; and

(3) At intervals not exceeding one year.

To satisfy the requirement of subdivision a, full
calibration measurements must include determination of:

(1) The output within three percent for the range of
field sizes and for the distance or range of
distances used for medical use;

(2) The coincidence of the radiation field and the field
indicated by the light beam localizing device;

(3) The wuniformity of the radiation field and its
dependence on the orientation of the useful beam;

(4) Timer accuracy, constancy, and linearity;
(5) "On-off" error; and

(6) The accuracy of all distance measuring and
localization devices in medical use.

A licensee shall use the dosimetry system described in
subsection 9 to measure the output for one set of exposure
conditions. The remaining radiation measurements required
in paragraph 1 of subdivision b may then be made using a
dosimetry system that indicates relative dose rates.

A licensee shall make full calibration measurements
required by subsection 1 in accordance with either the
procedures recommended by the scientific committee on
radiation dosimetry of the American association of
physicists in medicine that are described in Physics in
Medicine and Biology vol. 16, no. 3, 1971, pp. 379-396, or
by task group 21 of the radiation therapy committee of the
American association of physicists in medicine that are
described in Medical Physics vol. 10, no. 6, 1983,
pp. 741-771, and vol. 11, no. 2, 1984, p. 213.

A licensee shall correct mathematically the outputs
determined in paragraph 1 of subdivision b for physical
decay for intervals not exceeding one month for cobalt-60
and intervals not exceeding six months for cesium-137.

Full calibration measurements required by subdivision a
and physical decay corrections required by subdivision e
must be performed by a teletherapy physicist named on the
licensee's license or authorized by a license issued by

369




the United States nuclear regulatory commission or an
agreement state to perform such services.

A licensee shall maintain a record of each calibration for
the duration of the license. The record must include the
date of the calibration, the manufacturer's name, model
number, and serial number for both the teletherapy unit
and the source, the model numbers and serial numbers of
the instruments used to calibrate the teletherapy unit,
tables that describe the output of the unit over the range
of field sizes and for the range of distances used in
radiation therapy, a determination of the coincidence of
the radiation field and the field indicated by the 1ight
beam localizing device, the measured timer accuracy for a
typical treatment time, the calculated "on-off" error, the
estimated accuracy of each distance measuring or
localization device, and the signature of the teletherapy
physicist.

11. Periodic spot checks.

a.

A licensee authorized to use teletherapy units for medical
use shall perform output spot checks on each teletherapy
unit at intervals not to exceed one month.

To satisfy the requirement of subdivision a, spot checks
must include determination of:

(1) Timer constancy and timer linearity over the range of
use;

(2) "On-off" error;

(3) The coincidence of the radiation field and the field
indicated by the 1ight beam localizing device;

(4) The accuracy of all distance measuring and
localization devices used for medical use;

(5) The output for one typical set of operating
conditions; and

(6) The difference between the measurement made in
paragraph 5 and the anticipated output, expressed as
a percentage of the anticipated output (i.e., the
value obtained at 1last full calibration corrected
mathematically for physical decay).

A 1licensee shall use the dosimetry system described in

subsection 9 to make the spot check required in
paragraph 5 of subdivision b.
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d.

A licensee shall perform spot checks required by
subdivision a in accordance with procedures established by
the teletherapy physicist. The teletherapy physicist does
not need to actually perform the output spot-check
measurements.

A licensee shall have the teletherapy physicist review the
results of each output spot check within fifteen days.
The teletherapy physicist shall promptly notify the
Ticensee in writing of the results of each output spot
check. The 1licensee shall keep a copy of each written
notification for twe three years.

A licensee authorized to use a teletherapy unit for
medical use shall perform safety spot checks of each
teletherapy facility at intervals not to exceed one month.

To satisfy the requirement of subdivision f, safety spot
checks shall assure proper operation of:

(1) Electrical interlocks at each teletherapy room
entrance;

(2) Electrical or mechanical stops installed for the
purpose of 1limiting use of the primary beam of
radiation restriction of source housing angulation or
elevation, carriage or stand travel, and operation of
the beam "on-off" mechanism;

(3) Beam condition indicator 1lights on the teletherapy
unit, on the control console, and in the facility;

(4) Viewing systems;

(5) Treatment room doors from inside and outside the
treatment room; and

(6) Electrically assisted treatment room doors with the
teletherapy unit electrical power turned "off".

A licensee shall Tlock the control console in the "off"
position if any door interlock malfunctions. No Tlicensee
may use the unit until the interlock system is repaired
unless specifically authorized by the department.

A licensee shall promptly repair any system identified in
subdivision g that is not operating properly. The
teletherapy unit may not be used until all repairs are
completed.

A Tlicensee shall maintain a record of each spot check

required by subdivisions a and f for twe three years. The
record must 1include the date of the spot check, the
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manufacturer's name, model number, and serial number for
both the teletherapy unit, and source, the manufacturer's
name, model number and serial number of the instrument
used to measure the output of the teletherapy unit, the
timer constancy and linearity, the calculated “on-off"
error, a determination of the coincidence of the radiation
field and the field indicated by the 1ight beam localizing
device, the timer constancy and linearity for a typical
treatment time, the calculated "on-off" error, the
estimated accuracy of each distance measuring or
localization device, the difference between the
anticipated output and the measured output, notations
indicating the operability of each entrance door
electrical interlock, each electrical or mechanical stop,
each beam condition indicator light, the viewing system
and doors, and the signature of the individual who
performed the periodic spot check.

12. Radiation surveys for teletherapy facilities.

a.

b.

Before medical wuse, after each installation of a
teletherapy source, and after making any change for which
an amendment is required by subsection 3, the licensee
shall perform radiation surveys with an operable radiation
measurement survey instrument calibrated in accordance
with subsection 3 of section 33-10-07-05 to verify that:

(1) The maximum and average radiation levels at one meter
from the teletherapy source with the source in the
"off" position and the collimators set for a normal
treatment field do not exceed ten--millirems--{160
mieresieverts} one_ hundred microsieverts [10
millirems] per hour and twe---mitlirems---120
mieresieverts} twenty microsieverts [2 millirems] per
hour, respectively; and

(2) With the teletherapy sourc