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MAY 1998 

CHAPTER 33-97-91.1 

33-97-91.1-93. Waiver prov1s1on. 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 in unreasonable hardship upon the 
hospital. Re~~tFeffieAis-Fe~atea-te-ftFe-safety-may--eA~y--se--eeAstaeFea 
feF--watveF--sy--iAe-ae~aFiffieAi-tf-a~~Fevea-tA-wFtitAg-sy-iAe-state-ftFe 
ffiBFSAa~~s-efftee~ 

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

33-97-91.1-34. Obstetrical services. 

1. All 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 rendered in the hospital. 
Responsibilities of the chief of the obstetrical service 
include: 
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(1) The general supervision of the care of obstetrical 
patients. 

(2) lRe---~aeAi~f~eai~eA---ef---e~~A~ea~--eeAa~i~eAs--aAa 
~Feeea~Fes-Fe~~~F~Ag-eeAs~~iai~eA~ 

f3~ The arrangement of conferences held at regular 
intervals to review surgical procedures and 
operations, complications, and mortality. 

f4~ ~ 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 licensed health care practitioner shall evaluate 
the patient for induction or stimulation, especially 
with regard to indications for use of oxytocic 
medications. 
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(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 licensed health care practitioner shall 
be immediately available as necessary to manage 
complications effectively. 

f. 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. 

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

h. 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. 

i. 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. 
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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, 1994i amended effective May 1, 1998. 
General Authority: NDCC 23-01-03 3), 28-32-02 
Law Implemented: NDCC 23-16-06 
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CHAPTER 33-19-91 

33-19-91-94. Def;n;t;ons. As used in this article, these terms 
have the definitions set forth below. Additional definitions used only 
in a certain section will be found in that section. Terms not defined 
in this article shall have the meaning given them in North Dakota 
Century Code chapter 23-20.1. 

1. "A1" means the maximum activity of special form radioactive 
material permitted in a type A package. "A2 " means the 
maximum activity of radioactive material, other than special 
form Paateaeitve low s ecific activit LSA and surface 
contaminated ob"ect 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. 

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

3. "Accelerator" means any machine capable of accelerating 
electrons, protons, deuterons, or other charged particles in a 
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 
acce 1 era tor•• is an equi va 1 ent term. 

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

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

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

7. ••Adua•• means an individual eighteen or more years of age. 

8. ••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]. 

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

10. ••Airborne radioactivity area" means a room, enclosure, or area 
in which airborne radioactive materials exist in 
concentrations: 
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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 limit on intake 
(ALI) or twelve derived air concentrations-hours. 

11. "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. 

12. "As low as is reasonably achievable" (ALARA) means making 
every reasonable effort to maintain exposures to radiation as 
far below the dose limits in 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 licensed or 
registered sources of radiation in the public interest. 

13. "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 Q! 
from past nuclear accidents such as Chernobyl that contribute 
to background radiation and are not under the control of the 
1 icensee. "Background radiation•• does not include sources of 
radiation from radioactive materials regulated by the 
department. 

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

15. "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. 

16. "Brachytherapy" means a method of radiation therapy in which 
sealed sources are utilized to deliver a radiation dose at a 
distance of up to a few centimeters, by surface, 
intracavitary, or interstitial application. 
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17. .. Byproduct materia 111 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 11 byproduct material" within this definition. 

18. 11 Calendar quarter 11 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 is included in more than one calendar quarter and no day 
in any one year is omitted from inclusion within a calendar 
quarter. No licensee or registrant shall change the method 
observed by the licensee or registrant of determining calendar 
quarters for purposes of this article except at the beginning 
of a year. 

19. 11 Calibration 11 means the determination of: 

20. 

21. 

22. 

23. 

24. 

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. 

11 CFR 11 means Code of Federal Regulations. 

11 Chelating agent•• means amine polycarboxylic acids (e.g., 
EDTA, DTPA), hydroxycarboxylic acids, gt~eeAte--aete; and 
polycarboxylic acids (e.g., citric acid, carbolic acid, and 
gluconic acid). 

11 Collective dose 11 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. 

11 Committed dose equivalent•• (Hr se ) 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. 

11 Committed effective dose equivalent•• (HE se) is the sum of 
the products of the weighing factors applicaole to each of the 
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25. 

26. 

26':' 28. 

body organs or tissues that are irradiated and the committed 
dose equ1valent to each of these organs or tissues (HE,se = 
E WT,Rr.sol • 

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

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

"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 101e disintegrations or transformations per 
second (dps or tps). 

"Decommission" means to remove ~as a facility~ or site safely 
from service and reduce residual radioactivity to a level that 
permits Pe+ease~ 

a. Release of the property for unrestricted use and 
termination of license':'i_QL 

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

2'h 29. "Deep dose equivalent" (Hd), 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/crrf). This 
assumes a tissue density of one gram per cubic centimeter. 

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

29':'--llBe~+etea--~PaAt~Mll-ffieaAs-the-se~Pee-ffiaiePta+-~PaAt~M-tA-whteh 
ihe-tsete~e-~PaAt~M-235-ts-+ess-thaA-8':'711-wetght--~ePeeAi--ef 
the--teta+-~PaAt~M-~PeseAi':'--9e~+ete8-~PaAt~M-aees-Aei-tAe+~ae 
s~eeta+-A~e+eaP-MaiePta+':' 

31. 

38':' 32. 

"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. 

"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. 
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3h 33. noose equivalent (Hr) 11 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. 

32':' 34. 11 0ose limits .. means the permissible upper bounds of radiation 
doses established in accordance with these rules. For 
purposes of these rules, 11 limits 11 is an equivalent term. 

33':' 35. .. Effective does equi va 1 ent (HE)'' means the sum of the products 
of the dose equivalent to each organ or tissue (Hr) and the 
weighting factor (Wr) applicable to each of the body organs or 
tissues that are irradiated (H1 • I: W~) • 

34':' 36. 11 Embryojfetus 11 means the developing human organism from 
conception until the time of birth. 

35':' 37. 11 Entrance or access point 11 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. 

36':' 38. 11 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. 

37':' 39. 11 Exposure 11 means being exposed to ionizing radiation or to 
radioactive material. 

38':' 40. 11 External dose.. means that portion of the dose equivalent 
received from any source of radiation outside the body. 

39':' 41. 11 Extremity 11 means hand, elbow, arm below the elbow, foot, 
knee, and leg below the knee. 

413":" 42. .. Eye dose equi va 1 ent.. means the externa 1 dose equi va 1 ent to 
the lens of the eye at a tissue depth of three-tenths 
centimeter (or a density thickness of 300 mgjcmf). This 
assumes a tissue density of one gram per cubic centimeter. 

41':' 43. 11 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. 

42':' 44. 11 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 impose limits on radiation exposures or 
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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. 11 Gray 11 (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. 11 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. 11 Healing arts .. means diagnostic or healing treatment of human 
and animal maladies including, but not limited to, the 
following which are duly licensed by the state of North Dakota 
for the lawful practice of: medicine and its associated 
specialties, dentistry, veterinary medicine, osteopathy, 
chiropractic, and podiatry. 

46~ 48. 11 High radiation area•• means any area, accessible to 
individuals, in which radiation levels 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. 11 Human use 11 means the internal or external administration of 
radiation or radioactive material to human beings. 

48~ 50. ••Individual•• means any human being. 

49~ 51. 11 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). 

se~ 52. 11 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. 

Sh 53. ••Inspection•• means an official examination or observation 
including, but not limited to, tests, surveys, and monitoring 
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53-: 55. 

54-: 56. 

55-: 57. 

56-: 58. 

57-: 59. 

58-: 60. 

59-: 61. 

62. 

69-: 63. 

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

11 lnterlock 11 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. 

11 lnternal dose•• means that portion of the dose equivalent 
received from radioactive material taken into the body . 

.. Li cen se •• means a genera 1 or spec i f i c 1 i cen se i s sued by the 
department in accordance with the regulations adopted by the 
department. 

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

.. L i censee•• means any person who is 1 i censed by the department 
in accordance with this article and North Dakota Century Code 
chapter 23-20.1. 

11 Licensing state 11 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. 

11 Limits 11 (see 11 dose limits .. ). 

11 Lost or missing licensed (or registered) source of radiation•• 
means licensed (or registered) source of radiation whose 
location is unknown. 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-life 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 8 quantities as sealed sources, but does not include 
nuclear medicine programs, universities, industrial 
radiographers, or small industrial programs. The terms 
11 type A quantity•• and ••type 8 quantity•• are defined in chapter 
33-10-13. 
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64. 11 Medical use 11 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 
33-10-97. 

6h 65. ''Member of the public 11 means any i nd i vidual except when that 
individual is receiving an occupational dose. 

62. 66. 11 Minor 11 means an individual less than eighteen years of age. 

63. 67. 11 Monitoring 11 means the measurement of radiation, radioactive 
material concentrations, surface area activities or quantities 
of radioactive material, and the use of the results of these 
measurements to evaluate potential exposures and doses. For 
purposes of these rules, .. radiation monitoring .. and 11 radiation 
protection monitoring .. are equivalent terms. 

64. 68. 11 NARM 11 means any naturally occurring or accelerator-produced 
radioactive 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.) 

65. 69. 11 Natura l radi oact i vi ty 11 means radi oact i vi ty of natura 11 y 
occurring nuclides. 

66. 71. 11 Nuclear regulatory commission (NRC) 11 means the United States 
nuclear regulatory commission or its duly authorized 
representatives. 

67. 72. 11 0ccupational dose 11 means the dose received by an individual 
in the course of employment;--wA~~e--eAgage~--~A--ae~~v~~~es 
~~eeAse~--eP--Peg~s~epe~--ay--~Ae--~e~aP~ffieA~; 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-~a~~eA~ from any medical ~Pae~~ees; administration the 
individual has received, from exposure to individuals 
administered radioactive material and released in accordance 
with subsection 12 of section 33-19-97-95, from voluntary 
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participation in medical research programs, or as a member of 
the public. 

68':' 73. 11 0re refineries.. means all processors of a radioactive 
material ore. 

69':' 74. 

75. 

7(h 76. 

7h 77. 

72':' 78. 

73':' 79. 

74':' a0. 

n Package 11 means the packaging together with its radioactive 
contents as presented for transport. 

11 Packaging 11 means the assembly of components necessary to 
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. 
11 Particle accelerator .. (see 11 accelerator 11

). 

11 Person 11 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. 

11 Personnel monitoring equipment .. (see 11 individual monitoring 
devices 11

). 

11 Pharmacist 11 means an individual licensed by this state to 
compound and dispense drugs, prescriptions, and poisons. 

11 Physician 11 means an individual licensed by this state to 
dispense drugs in the practice of medicine. 

11 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. 

11 Public dose 11 means the dose received by a member of the 
public from sources of radiation from a licensed or registered 
operation. ~! Public dose does not include occupational dose, 
sese or doses received from background radiation, sese 
Peeetves--as-a-~a!teA!-fPeffi-ffieStea~-~Pae!tees 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 sese 
from voluntary participation in medical research programs. 
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77-:83. 11 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. 

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

79-: 85. 11 Rad 11 means the special unit of absorbed dose. One rad is 
equal to an absorbed dose of one hundred erg per gram or one 
one-hundredths joule per kilogram [0.01 gray]. 

89-: 86. 11 Radiation•• means alpha particles, beta particles, ganma rays, 
x-rays, neutrons, high speed electrons, high speed protons, 
and other particles capable of producing ions. For purposes 
of these rules, ionizing radiation is an equivalent term. 
Radiation, as used in these rules, does not include 
nonionizing radiation, such as radiowaves or microwaves, 
visible, infrared, or ultraviolet light. 

8h 87. ••Radiation area 11 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. 

82-: 88. 11 Radiation dose 11 (see 11 dose 11
). 

83-: 89. 11 Radiation exposure•• means the quotient of dQ by dm where ••do•• 
is the absolute value of the total charge of the ions of one 
sign produced in air when all the electrons (negatrons and 
positrons) liberated by photons in a volume element of air 
having mass 11 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 11 roentgen 11 (R).) 

84-: 90. ••Radiation exposure rate•• means the radiation exposure per 
unit of time, such as R/min, mR/h, etc. 

85-: 91. 11 Radiation machine•• means any device capable of producing 
radiation except, those devices with radioactive material as 
the only source of radiation. 
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86:- 92. ..Radiation safety officer.. means an individual who has the 
knowledge and responsibility to apply appropriate radiation 
protection requirements. 

87:- 93. ••Radioactive material .. means any material (solid, liquid, or 
gas) which emits radiation spontaneously. 

88:- 94. 11 Radioactivity 11 means the disintegration of unstable atomic 
nuclei by the emission of radiation. 

89:- 95. 11 Radiobioassay 11 (see 11 bioassay 11
). 

9Eh 96. 11 Registrant 11 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. 

9h 97. ••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. 

92:- 98. 11 Regulations of the United States department of 

93:- 99. 

94:- 100. 

101. 

95:- 102. 

transportation .. means the regulations in 49 CFR, 100-189. 

11 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, 
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 if those burials were made in accordance with the 
provisions of this acticle. 

••Restricted area•• means an area, access to which is limited by 
the licensee or registrant for the purpose of protecting 
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individuals against undue risks from exposure to sources of 
radiation. "Restricted area" does not include areas used as 
residential quarters, but separate rooms in a residential 
building may be set apart as a restricted area. 

96':' 11:>3. "Roentgen •• ( R) means the speci a 1 unit of exposure. One 
roentgen equals 2":"58-*-±e-4 ee~te~s two hundred fifty-eight 
millionths of a coulomb per kilogram of air. (See "exposure") 

97':' 104. "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. 

98':' 1es. "Shallow dose equivalent" (H5 ), 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/crnf) averaged over an area of one square 
centimeter. 

99':' 106. "SI" means the abbreviation for the international system of 
units. 

±9hle8. 

:1:92':"1e9. 

:1:83":"11e. 

"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 = 1ee 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 line beyond which the land or 
property is not owned, leased, or otherwise controlled 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 (e.es 
percent) or more of uranium, thorium, or any combination of 
uranium and thorium. Source material does not include special 
nuclear material. 

:1:84":"111. "Source material milling" means any activity that results in 
the production of byproduct material as defined in 
subdivision b of subsection 17. 

:1:85':'112. "Source of radiation" means any radioactive material, or any 
device or equipment emitting or capable of producing 
radiation. 
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196':'113. ..Special form radioactive material .. means radioactive material 
that satisfies the following conditions: 

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

b. The piece or capsule has at least one dimension not less 
than five millimeters [0.2 inch]. 

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 
commission requirements in effect on March 31, 1996, and 
constructed prior to April 1, 1998, may continue to be 
used. A special form encapsulation etiReP designed eP 
eeAsiP~eiea after d~Ae-39;--1985; March 31, 1996, or 
constructed after April l, 1998, must meet requirements of 
this definition applicable at the time of its design or 
construction. 

i9h114. 11 Special nuclear material 11 means: 

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 
but does not include source material. 

198':'115. 11 Special nuclear material in quantities not sufficient to form 
a critical mass 11 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) + 50 (grams U-233) + 50 (grams Pu) = 1 
350 200 200 

t99~116. 11 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 limits: 

a. Surface contaminated object-! (SC0-1): A solid object on 
which: 

(1) 

(2) 

(3) The nonfixed contamination plus the fixed 
contamination on the inaccessible surface avera ed 
over three hundred s uare centimeters or the area of 
the surface if less than three hundred c ) does not 
exceed forty thousand becquerels per square 
centimeter (1.0 microcurie/c~) for beta and gamma 
and low toxicit al ha emitters or four thousand 
bee uerel er s uare centimeter 0.1 microcurie c 
for all other alpha emitters. 

b. Surface contaminated object-II (SCO-II): A solid object 
on which the limits for surface contaminated ob'ect-1 

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 
emf) does not exceed four hundred bee uerels er 
s-uare centimeter 0.01 microcurie c for beta and 
gamma and low toxicity alpha emitters or forty 
becquerels per square centimeter 
(0.001 microcurie/c~) for all other alpha emitters; 
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t99-:117. 

US-:118. 

Uh119. 

U2-:128. 

U3-:121. 

U4-:122. 

(2) 

(3) The nonfixed contamination plus the fixed 
contamination on the inaccessible surface averaged 
over three hundred s uare centimeters or the area of 
the surface if less than three hundred c does not 
exceed ei ht hundred thousand bee uerels er s uare 
centimeter 28 microcuries c for beta and amma 
and low toxicity alpha emitters. or eighty thousand 
becguerels per square centimter (2 microcuries/c~) 
for all other alpha emitters. 

11 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. 

11 Test 11 means a method for determining the characteristics or 
condition of sources of radiation or components thereof. 
11 Test 11 may also mean the process of verifying compliance with 
this article. 

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

11 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. 

11 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 33-18-84.1 
of these rules. 

11 United States department of energy .. means the department of 
energy established by Public Law No. 95-91 [91 Stat. 565; 42 
U.S.C. 7181 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 184(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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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]. 

U5';'123. ••unrefined and unprocessed ore .. means ore in its natural form 
prior to any processing, such as grinding, roasting, 
beneficiating, or refining. 

U6';'124. ..Unrestricted area .. means an area, access to which is neither 
limited nor controlled by the licensee or registrant. 

125. 11 Uranium 11 natural, depleted. enriched: 

a. 11 Natura 1 urani um 11 means urani urn 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. 11 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. 11 Enriched uranium .. means uranium containing more uranium-
235 than the naturally occurring distribution of uranium 
isotopes. 

U7';'126. 11 Waste" means those low-level radioactive wastes that are 
acceptable for disposal in a land disposal facility. For the 
purposes of this definition, low-level waste has the same 
meaning as in the Low-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. 

U8';'127. 11 Waste handling licensees .. means persons licensed to receive 
and store radioactive wastes prior to disposal and/or persons 
licensed to dispose of radioactive waste. 

U9';'128. 11 Week 11 means seven consecutive days starting on Sunday. 
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129':'129. 11 Whole body 11 means, for purposes of external exposure, head, 
trunk including male gonads, arms above the elbow, or legs 
above the knee. 

12h 130. 11 Worker 11 means an i ndi vi dua 1 engaged in work under a 1 i cense 
or registration issued by the department and controlled by a 
licensee or registrant. 

122':'131. 11 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+S 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. 

123':'132. 11 Working level month 11 (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. 

124':'133. 11 Year 11 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 licensee 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. 

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

33-18-81-14. un;ts of exposure, dose, and act;v;ty. 

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. 

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

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

b. Gray (Gy) is the 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 

Quality Factor 
TYPE OF RADIATION (Q) 

X, gamma, or beta radiation and 1 
high-speed electrons 

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

Neutrons of unknown energy 

High-energy protons 

20 

10 

10 

Absorbed Dose Equal 
to a Unit Dose 

Equivalent* 

1 

0.0s 

0.1 

0.1 

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

4. If it is more convenient to measure the neutron fluence rate 
than to determine the neutron dose equivalent rate in rem per 
hour or sievert per hour, as provided in subsection 3, one 
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 II 
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 Factora Dose Equivalentb Dose Equivalentb 
(MeV) (Q) (neutrons 

cm-2 rem-1) 
(neutrons 

cm-2 sv-1) 

(therma 1) 2.5E-8 2 980E+6 980E+8 

a 

b 

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 le10E+8 
1E-1 7.5 170E+6 170E+8 
5E-1 11 39E+6 
1 11 27E+6 
2.5 9 29E+6 
5 8 23E+6 
7 7 24E+6 

10 6.5 24E+6 
14 7.5 17E+6 
20 8 16E+6 
40 7 14E+6 
60 5.5 16E+6 

1E+2 4 20E+6 
2E+2 3.5 19E+6 
3E+2 3.5 16E+6 
4E+2 3.5 14E+6 

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

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

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

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

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

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

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

Multiplication Factors Prefix Symbol 

1 eee eee eee eee eee eee = lela ex a E 
1 eee eee eee eee eee = 1915 pet a p 

1 eee eee eee eee = 1912 tera T 
1 eee eee eee = le9 giga G 

1 eee eee = le6 mega M 
1 eee = le3 kilo k 

lee = 192 hecto h 
le = 191 deka da 

e.l = 1e-1 deci d 
e.e1 = 1e-2 centi c 

e.ee1 = le-3 milli m 
e.eee ee1 = 1e-6 micro u 

e.eee eee ee1 = le-9 nano n 
e.eee eee eee ee1 = le-12 pi co p 

e.eee eee eee eee ee1 = 19-15 femto f 
e.eee eee eee eee eee ee1 = le-Is at to a 

H;story: Effective June 1, 1992; amended effective March 1, 1994; 
July 1, 1995; May l, 1998. 
General Author;ty: NDCC 28-32-e2 
Law Implemented: NDCC 23-2e.l-e3 
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CHAPTER 33-19-92 

33-19-92-92. Exemptions. 

1. 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 eAe-Ra~f-M~~~~FeM-{5-M~eFes~eveF!} 
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. 

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

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

History: 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 33-18-83 

33-18-83-82. 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 is by 
weight less than one-twentieth of one percent of the 
mixture, compound, solution, or alloy. 

b. 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. 

c. 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 
outdoor or 
each lamp 
of thorium. 

lamps, sunlamps, and lamps for 
industrial lighting provided that 
does not contain more than two grams 

(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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(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. 

(3) Photographic film, negatives, and prints containing 
uranium or thorium. 

(4) 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. 

(5) 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 licensee 
pursuant to 18 CFR 48. 

(b) Each counterweight has been impressed with the 
following legend clearly legible through any 
plating or other covering: 11 DEPLETED URANIUM 11

• 

This requirement need not be met by 
counterweights manufactured prior to 
December 31, 1969; provided, that such 
counterweights are impressed with the legend, 
11 CAUTION - RADIOACTIVE MATERIAL - URANIUW. 
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(c) Each counterweight is durably and legibly 
labeled or marked with the identification of the 
manufacturer and the statement: 11 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, 
11 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. 

(6) 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 legend 11 CAUTION -
RADIOACTIVE SHIELDING - URANIUM 11

• 

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

(7) Thorium contained in finished optical lenses, 
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. 

(8) Uranium contained in detector heads for use in fire 
detection units, provided that each detector head 
contains not more than ftve-iRe~saASiRs-mtePee~Pte 
£~85--see~~ePets} one hundred five becguerels 
[.ees microcurie] of uranium. 

(9) Thorium contained in any finished aircraft engine 
part containing nickel-thoria alloy, provided that 
all of the following are met: 
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(a) The thorium is dispersed in the nickel-theria 
alloy in the form of finely divided theria 
(thorium dioxide). 

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

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

2. Radioactive material other than source material. 

a. Exempt concentrations. 

(1) 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. 

(2) 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 in section 
33-10-03-06. 

b. Exempt quantities. 

(1) 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. 

(2) 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. 

(3) No person may, for purposes of commercial 
distribution, transfer radioactive material in the 
individual quantities set forth in Schedule B, 
knowing or having reason to believe that such 
quantities of radioactive material will be 
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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 license issued by the United States nuclear 
regulatory commission pursuant to 18 CFR 32.18 or by 
the department pursuant to subdivision b of 
subsection 5 of section 33-18-83-85 which license 
states that the radioactive 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. 

c. 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. 28555): -

(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] lweRiy-f~ve---------ffi~t+~e~P~es--------{925 
ffiE§aaee~~ePets} Nine hundred twenty-five 
megabecguerels [25 millicuries] of tritium 
per timepiece. 

[2] F~ve--ffi~t+~e~P~es--fl8S-ffiega8ee~~ePets} One 
hundred ei ht -five me abec uerels 
5 millicuries of tritium per hand. 

[3] F~fieeR--ffi~t+~e~P~es--fSSS--ffiegaaee~~ePets} 
Five hundred fift -five me abec uerels 
15 millicuries of tritium per dial 

(bezels when used shall be considered as 
part of the dial). 
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[4] 8Ae------A~AaPea------ffi~ePee~P~es------f3~7 
ffie§asee~~ePets} Three and seven-tenths 
megabecguerels [lee microcuries] of 
promethium-147 per watch or !we--A~AaPea 
ffi~ePee~P~es--f7~4-ffiega8ee~~ePets} seven and 
four-tenths me abec uerels 
2ee microcuries of promethium-147 per any 

other timepiece. 

[5] lweA!y--ffi~ePee~P~es--f8~74--ffiega8ee~~ePets} 
Seventy-four hundredths megabecguerels 
[2e microcuries] of promethium-147 per 
watch hand or feP!y--ffi~ePee~P~es---fl~48 
ffie§asee~~ePets} One and fort -ei ht 
hundredths me abec uerels 4e microcuries 
of promethium-147 per other timepiece hand. 

[6] 5~M!y-ffi~ePee~P~es-f2~22-ffiega8ee~~ePets} Two 
and twenty-two hundredths megabecguereTS 
[6e microcuries] of promethium-147 per 
watch dial or eAe---A~AaPea----!weA!y 
ffi~ePee~P~es--£4~44-ffiegasee~~ePets} four and 
forty-four hundredths megabecguerels 
[12e 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] 8Ae--ffi~ePee~P~e-f37-k~te8ee~~ePets} Thirt -
seven kilobec uerels 1 microcurie of 
radium-226 per timepiece in timepieces 
acquired prior to October 1. 1982. 

(b) Lock illuminators containing not more than 
f~fteeA-ffi~tt~e~P~es--{555--ffiegasee~~ePets} five 
hundred fifty-five megabecguerels 
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15 millicuries of tritium or not more than twe 
Mtttte~Ptes--- ~4--Megaeee~~ePets} seventy-four 
megabecguerels [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. 

(c) Balances of precision containing not more than 
eAe-Mtttte~Pte-{3~-Megaeee~~ePets} thirty-seven 
megabecguerels [1 millicurie] of tritium per 
balance or not more than ftve-teAi~s--Mtttte~Pte 
{18~5---Megaeee~~ePets} ei hteen and one-half 
me abec uerels 0.5 millicurie of tritium per 
balance part. 

(d) Automobile shift quadrants containing not more 
than tweAty-ftve------Mtttte~Ptes------{925 
Megaeee~~ePets} nine hundred twent -five 
me abec uerels 25 millicuries of tritium. 

(e) Marine compasses containing not more than seveA 
~~AaPea-ftfty-Mtttte~Ptes-{27~75-gtgaeee~~ePets} 
twenty-seven and seventy-five hundredths 
gigabecguerels [750 millicuries] of tritium gas 
and other marine navigational instruments 
containing not more than twe--~~AaPea--ftfty 
Mtttte~Ptes---{9~25---gtgaeee~~ePets} nine and 
twent -five hundredths i abec uerels 
250 millicuries of tritium gas. 

(f) Thermostat dials and pointers containing not 
more than tweAty-ftve----Mtttte~Ptes----{925 
Megaeee~~ePets} nine hundred twent -five 
me abec uerels 25 millicuries of tritium per 
thermostat. 

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

[1] 9Ae---~~AaPea---ftfty---Mtttte~Ptes---f5~55 
gtgaeee~~ePets} Five and fift -five 
hundredths i abec uerels 150 millicuries 
of tritium per microwave receiver protector 
tube or teA-----Mtttte~Ptes----{379 
Megaeee~~ePets} three hundred sevent 
me abec uerels 10 millicuries of tritium 
per any other electron tube. 
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[2] 

[3] 

[4] 

[5] 

[6] 

9Ae----~tePee~Pte----f37----kt+eeee~~ePe+s} 
Thirty-seven kilobecguerels [1 microcurie] 
of cobalt-60. 

Ftve--~tePee~Ptes--£185-kt+eeee~~ePe+s} One 
hundred ei ht -five kilobec uereTS 
5 microcuries of nickel-63. 

lAtP!y--~tePee~Ptes--£1~11--~gaeee~~ePets} 
One and eleven hundredths me abec uerels 

30 microcuries of krypton-85. 

Ftve--~tePee~Ptes--£185-kt+eeee~~ePets} One 
hundred ei ht -five kilobec uereTS 
5 microcuries of cesium-137. 

lAtP!y--~tePee~Ptes--£1~11--~gaeee~~ePets} 
One and eleven hundredths me abec uerels 

30 microcuries of promethium-147. 

And provided furthert that the radiation dose 
rate from each electron tube containing 
radioactive material do not exceed eAe-~ttttPaa 
f19-~tePe§Pays} 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 
subparagrapht "electron tubes" include spark gap 
tubest power tubest gas tubes including glow 
lampst receiving tubest microwave tubest 
indicator tubest pickup tubest radiation 
detection tubest and any other completely sealed 
tube that is designed to conduct or control 
electrical currents. 

(h) Ionizing radiation measuring instruments 
containingt for purposes of internal calibration 
or standardizationt one or more sources of 
radioactive material; providedt 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 instrument•s source may 
contain either one type or different types 
of radionuclides and an individual exempt 
quantity may be composed of fractional 
parts of one or more of the exempt 
quantities in Schedule B of this chaptert 
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provided that the sum of such fractions 
shall not exceed unity. 

[3] For americium-241, f~ve-AHASPeaihs 
ffi~ePeeHP~e-f±~ss--k~+eeee~HePe+sj one and 
ei ht -five hundredths kilobec uerels 
0.0S microcurie is considered an exempt 

quantity under this subparagraph. 

(i) Spark gap irradiators containing not more than 
eAe-ffi~ePeeHP~e-f37-k~+eeee~HePe+sj thirty-seven 
kilobecguerels [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 gallons [11.4 liters] per hour. 

(2) Self-luminous 
material. 

products containing radioactive 

(a) Tritium, krypton-as, or promethium-147. Except 
for persons who manufacture, process, or produce 
self-luminous products containing tritium, 
krypton-as, 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-as 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-as, 
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 eAe-ieAiA--ffi~ePeeHP~e--f3~7 
k~+eeee~HePe+sj three and seven-tenths 
kilobecguerels [0.1 microcurie] of radium-226 
which were acquired prior to October 1, 19a2. 

(3) 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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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 is labeled in accordance with the 
specific license authorizing distribution of the 
general licensed device, and provided further 
that they meet the requirements of subdivision c 
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 1 icensing 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 c of subsection 5 of section 
33-10-03-05. 

(4) Resins containing scandium-46 and designed for sand 
consolidation in oil wells. Any person is 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 licensing requirements 
equivalent to those in 18 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, 1992i 
May 1, 1998. 
General Authority: NDCC 23-28.1-84 
Law Implemented: NDCC 23-28.1-84! 23-28.1-84.3, 23-28.1-84.4 

33-19-93-94. 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 license issued in 
subdivision a are exempt from the provisions of chapters 
33-18-84.1 and 33-18-18 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 
license 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 license 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 license 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 license 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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paragraph 1 shall report in writing to the 
department any changes in information furnished 
by the registrant in form SFN 16892 
"registration certificate - use of depleted 
uranium under general license". The report 
shall be submitted within thirty days after the 
effective date of such change. 

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

(a) 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. 

(b) May not abandon such depleted uranium. 

(c) Shall transfer or dispose of such depleted 
uranium only by transfer in accordance with 
subsection 12 of section 33-18-83-85. 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 16892. 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 16892 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. 

(d) 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. 

(e) May not export such depleted uranium except in 
accordance with a license issued by the United 
States nuclear regulatory commission pursuant to 
18 CFR 118. 
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(5) Any person receiving, acqu1r1ng, 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. 

2. General l;censes - rad;oact;ve mater;al other than source 
matedal. 

a. Certain devices and equipment. A general license 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 license 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 
33-10-13. (Attention is 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 ftve--h~RaPea--ffitePee~Ptes 
{18~5---ffiegaeee~~ePe~s} eighteen and five-tenths 
megabecguerels [500 microcuries] of polonium-210 per 
device. 

(2) Ion 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 ftve----A~RaPea----ffitePee~Ptes----{18~5 
ffie§aeee~~ePe~s} eighteen and five-tenths 
megabecguerels [500 microcuries] of polonium-210 per 
device or a total of not more than ftfiy-ffit~~te~Ptes 
£1~85-gtgaeee~~ePe~s} one and ei ht -five hundredths 
i abec uerels 50 millicuries of hydrogen-3 

(tritium) per device. 

b. Certain measuring, gauging, and controlling devices. 

(1) A general license is hereby issued to commercial and 
industrial firms and to research, educational, and 
medica 1 i nst i tut ions, i ndi vi dua 1 s in the conduct of 
their business, and state or local government 
agencies to own, receive, acquire, possess, use, or 
transfer in accordance with the provisions of 
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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. 

(2) The general license in 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.) 

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

(a) Shall assure that all labels affixed to the 
device at the time of receipt, and bearing a 
statement that removal of the label is 
prohibited, are maintained thereon and shall 
comply with all instructions 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 eAe---~~AaPea----ffi;ePee~p;es----£3~7 
ffiegahee~~ePe~s} three and seven-tenths 
megabecguerels [lee microcuries] of other 
beta or gamma emitting material or ~eA 
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ffiteFee~Ftes-{9~37--ffiegaeee~~eFe+sJ thirty-
seven hundredths me abec uerels 

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. 

(c) Shall assure that other testingt installationt 
servicingt and removal from installation 
involving the radioactive materialst its 
shielding or containmentt are performed: 

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

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

(d) 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 
oft and the names of persons performingt 
testingt installation servicing and removal from 
installation concerning the radioactive 
materialt 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 c must be maintained 
for a period of two years from the date of the 
recorded event. 

(e) Upon the occurrence of a failure of or damage 
tot or any indication of a possible failure of 
or damage tot the shielding of the radioactive 
material or the on-off mechanism or indicatort 
or upon the detection of ftve-ihe~saR~ihs 
ffiteFee~Fte-{185-eee~~eFe+sJ one hundred ei ht -
five bee uerels e.ees microcurie or more 
removable radioactive materialt 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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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. 

(f) Shall not abandon the device containing 
radioactive material. 

(g) 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. 

(h) Shall transfer the device to another general 
licensee only: 

(i) 

[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 
identified 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 
subsections 1, 2, 
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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. 

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

(5) The general license provided in paragraph 1 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. 

c. Luminous safety devices for aircraft. 

(1) A general license 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) 

(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. 

(2) 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. 

(3) 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 33-19-91-96 through 33-19-91-11, subsections 
7, 12, and 13 of section 33-19-93-95, and chapter 
33-19-13. 

d. 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 license does not authorize the 
manufacture, production, transfer, receipt, possession, or 
use of radioactive material. 

e. 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 license 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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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. 

(5) 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 ftve 
ffitePee~Ptes--fl85--kt~e8ee~~ePe~s} one hundred 
eighty-five kilobecguerels [5 microcuries] of 
americium-241, ftve-----ffitePee~Ptes-----fl85 
kt~eaee~~ePe~s} one hundred ei ht -five 
kilobec uerels 5 microcuries of plutonium, or 
ftve--ffitePee~Ptes---fl85---kt~e8ee~~epe~s} one 
hundred eighty-five kilobecguerels =r5 
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 
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 license 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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prov1s1ons of paragraphs 2, 3, 4, 5, and 6, the 
following radioactive materials in prepackaged units 
for use 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 ieA 
ffiteFee~Ftes-{379-kt~ehee~~eFe~s! three hundred 
seventy kilobecguerels [10 microcuries] each. 

(b) Cobalt-57, in units not exceeding ieA 
ffiteFee~Ftes-{379-kt~ehee~~eFe~s! three hundred 
seventy kilobecguerels [10 microcuries] each. 

(c) Hydrogen-3 (tritium), in units not exceeding 
ftfiy-ffiteFee~Ftes-ft~85-ffiegahee~~eFe~s! one and 
ei ht -five hundredths me abec uerels 

50 microcuries each. 

{d) Iodine-125, in units not exceeding ieA 
ffiteFee~Ftes-{379-kt~ehee~~eFe~s! three hundred 
seventy kilobecguerels [10 microcuries] each. 

(e) Mock iodine-125 reference or calibration 
sources, in units not exceeding ftve-R~ASFeSiRs 
ffiteFee~Fte--{t85-hee~~eFe~s} one hundred eighty
five becguerels [0.005 microcurie] of 
iodine-129 and ftve-iRe~saASiRS-ffiteFee~Fte-{t85 
hee~~eFe~s} one hundred ei ht -five bee uerels 
0.005 microcurie of americium-241 each. 

(f) Iodine-131, in units not exceeding ieA 
ffiteFee~Ftes-{379-kt~ehee~~eFe~s} three hundred 
seventy kilobecguerels [10 microcuries] each. 

(g) Iron-59, in units not exceeding iweAiy 
ffiteFee~Ftes-{749-kt~ehee~~eFe~s} seven hundred 
forty kilobecguerels [20 microcuries] each. 

(h) Selenium-75, in units not exceeding ieA 
ffiteFee~Ftes-{379-kt~ehee~~eFe~s} three hundred 
seventy kilobecguerels [10 microcuries] each. 

(2) 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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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 laboratory 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. 

(3) 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 licensee shall not possess at any 
one time, pursuant to the general license in 
paragraph 1, at any one location of storage or 
use, a total amount of iodine-125, iodine-131, 
selenium-75, iron-59, or cobalt-57 in excess of 
!we--R~ASPeS--ffitePee~Ptes--f7~4--~ga8ee~~ePe~s} 
seven and four-tenths megabecguerels 
[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 licensee shall use the radioactive 
material only for the uses authorized by 
paragraph 1. 

(d) The general licensee 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, labeled shipping container as 
received from the supplier. 
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(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. 

(4) The general licensee shall not receivet acquiret 
possesst or use radioactive material pursuant to 
paragraph 1: 

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

(b) 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 
laboratoriest 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, uset 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 

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

(5) 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. 

(6) Any person using radioactive material pursuant to the 
general license of paragraph 1 is exempt from the 
requirements of chapters 33-19-94.1 and 33-19-19 with 
respect to radioactive material covered by that 
general license. However, persons using mock 
iodine-125 reference or calibration sources described 
in subparagraph e of paragraph 1 shall comply with 
the provisions of subsection 1 of section 
33-19-94.1-14 and subsections 1, 2, 3, and 5 of 
section 33-19-94.1-16. 

g. Ice detection devices. 

(1) A general license is hereby issued to own, receive, 
acquire, possess, use, and transfer strontium-99 
contained in ice detection devices, provided each 
device contains not more than ftfty-MtePee~Ptes-fl~ss 
Megaeeeq~ePe~s} one and ei ht -five hundredths 
me abec uerels sa microcuries of strontium-99 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 19 CFR 32.61. 

(2) Persons who own, receive, acquire, possess, use, or 
transfer strontium-99 contained in ice detection 
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devices pursuant to the general license in 
paragraph 1: 

(a) Shall, upon 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 
33-10-04.1-14. 

(b) Shall assure that all labels 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. 

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

(4) 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: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-18-83-85. 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. 

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

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

e. 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. 

f. 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. 

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

2. General requ;rements for the ;ssuance of spec;f;c l;censes. A 
license application will be approved if the department 
determines all of the following: 

a. The applicant is 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. 

b. The applicant has a permanent in-state office. 

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

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

e. 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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f. 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 issuance 
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. 

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

(3) 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) All others except persons exempt pursuant to 
paragraph 5. 

(4). 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 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 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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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 
liability 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 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 
department to collect. 

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

(a) All state, local, or other government agencies, 
unless 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. 

57 



(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. 

h. 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. 

i. 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 uranium or thorium mill license. If site 
surveillance or control requirements at a particular 
site are determined, on the basis of a site-specific 
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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. 

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

a. Use of sealed sources in industrial radiography. In 
addition to the requirements set forth in subsection 2, a 
specific license 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) Initial 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 licensing 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 programt 
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 licensee shall conduct a program for inspection 
and maintenance of radiographic exposure devices and 
storage containers to assure proper functioning of 
components important to safety. 

b. Possession of radioactive materials in unsealed form on 
foils or plated sources or sealed in glass in excess of 
the quantities in 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 2t 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 eAe-Peffi ten millisieverts 
[1 rem] effective dose equivalent or ftve-Peffis 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 1: 

60 



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

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

(c) 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; 

(d) The solubility of the radioactive material would 
reduce the dose received; 

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

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

(g) Other factors appropriate for the specific 
facility. 

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

(a) Facility description. A brief description of 
the licensee•s facility and area near the site. 

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

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

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

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

(g) 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. 

(h) 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. 

(i) 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. 

(j) 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 in 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 Ill, Pub. L. 99-499, if 
applicable to the applicant•s activities at the 
proposed place of use of the byproduct material. 

(5) The licensee 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. 

4. Special requirements for specific licenses 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. 28555.) 

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

(1) A "type A specific license 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 in the license, but not exceeding 
quantities specified in the license, for any 
authorized purpose. The quantities specified are 
usually in the multicurie range. 

(2) 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 limit 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 limit 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. 

(3) 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, is 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) The applicant satisfies the general requirements 
specified in subsection 2. 

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

(3) 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. 

[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. 

c. An application for a type B 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 has established administrative controls 
and provisions relating to organization and 
management, procedures, recordkeeping, material 
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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 use 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. 

d. 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 least 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. 
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(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. 

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

(1) 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 eAe-R~ABPea--~Re~saAa--e~Ptes 
f3~7---~e~a8ee~~ePe~s} three and seven-tenths 
petabecguerels [1aa,aae 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. 

(2) 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. 

(3) 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. 

(4) 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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5. Special requirements for specific license to manufacture, 
assemble, repair, or distribute commodities, products, or 
devices which contain radioactive material. 

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

(1) 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 radioactive 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 likely 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. 

(2) 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 licensee. 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. 

b. 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. 29555.) 

(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 33-19-93-92 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 in 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 is 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 license 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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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-Hl-03-02. The outer package shall be 
such that the dose rate at the external surface 
of the package does not exceed eAe-Ratf-ffi~tt~Peffi 
£5-----ffi~ePes~evePis} five microsieverts 
[0.5 millirem] per hour. 

(c) The immediate container of each quantity 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 materiaP. 

(d) In addition to the labeling information required 
by subparagraph ct the label 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! drugst or medicinals, or into 
products manufactured for commercial 
distribution is prohibited - exempt quantities 
shou 1 d 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. 

(3) Each person licensed 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 radioactive 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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c. 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 c of subsection 2 of 
section 33-10-03-02 will be approved if the application 
satisfies requirements equivalent to those contained in 10 
CFR 32.26. The maximum quantity of radium-226 in each 
device may not exceed eAe-ieAiA---ffitePee~Pte--f3~7 
kt~eeee~~ePe~s} three and seven-tenths kilobecguerels 
[0.1 microcurie]. 

d. Licensing the manufacture and distribution of devices to 
persons generally licensed 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 
it 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 in subsection 1 of section 
33-10-04.1-06. 
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[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 
trunk; active blood
forming organs; 
gonads; or lens of eye 

[b] Hands and forearms; 
feet and ankles; 
localized areas of 
skin averaged over 
areas no larger 
than one square 
centimeter 

[c] Other organs 

15 rems 
[15e milli
sieverts] 

2ee rems 
[2 sieverts] 

se rems 
[see milli
sieverts] 

(c) Each device bears a durable, legible, clearly 
visible label or labels 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~a 
general license or the equivalent and 
the regulations of the United States 
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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 label 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~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 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) 

(2) 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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department will consider information which 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 
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. 

(3) 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 
radioactive material, service the device, test the 
on-off mechanism and indicator, or remove the device 
from installation, the applicant shall include 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 limits specified in subsection 1 of 
section 33-10-04.1-06. 

(4) Each person licensed under subdivision d to 
distribute devices to generally licensed persons 
shall: 
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(a) 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. 

(b) 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 is 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. 

(c) Report to the department all transfers of such 
devices to persons for use under the general 
license in subdivision b of subsection 2 of 
section 33-10-03-04. Such report 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 number of 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. 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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the report shall so indicate. The report shall 
cover each calendar quarter and shall be filed 
within thirty days thereafter. 

(d) Furnish reports to other agencies. 

[1] 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. 

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

[3] 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. 

[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. 

[5] 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. 

(e) 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 use 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. 

e. 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 licensed under 
subdivision c 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. 

f. 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. 

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

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

(a) Carbon-14 in units not exceeding teA-ffitePee~Ptes 
{3f9--ktte8ee~~ePets} three hundred sevent 
kilobec uerels 1e microcuries each. 

(b) Cobalt-57 in units not exceeding teA-ffitePee~Ptes 
{3f9--ktte8ee~~ePets} three hundred sevent 
kilobec uerels 1e microcuries each. 

(c) Hydrogen-3 (tritium) in units not exceeding 
ftfty-ffitePee~Ptes-{1~85-ffiegaeee~~ePets} one and 
ei ht -five hundredths me abec uerels 
5e microcuries each. 

(d) Iodine-125 in units not exceeding teA 
ffitePee~Ptes-{3f9-ktte8ee~~ePets} three hundred 
seventy kilobecguerels [1e microcuries] each. 

(e) Mock iodine-125 in units not exceeding 
ftve-R~AaPeatAS-ffitePee~Pte-{1~85-ktteeee~~ePets} 
one and ei ht -five hundredths kilobec uerels 
e.5 microcurie of iodine-129 and 

ftve-tRe~saAStRs---ffitePee~Pte--{185--eee~~ePets} 
one and ei ht -five hundredths kilobec uerels 
e.5 microcurie of americium-241 each. 

(f) Iodine-131 in units not exceeding teA 
ffitePee~Ptes-{3f9-ktte8ee~~ePets} three hundred 
seventy kilobecguerels [1e microcuries] each. 

(g) Iron-59 in units not exceeding tweAty 
ffitePee~Ptes-{f49-ktte8ee~~ePets} seven hundred 
forty kilobecguerels [2e microcuries] each. 

(h) Selenium-75 in units not exceeding teA 
ffitePee~Ptes-{3f9-ktteeee~~ePets} three hundred 
seventy kilobecguerels [1e microcuries] each. 

(3) 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 
teA--ffitePee~Ptes--{3f9---ktte8ee~~ePets} three 
hundred seventy kilobecguerels [1e microcurTeSI 
of iodine-125. iodine-131. carbon-14. cobalt-57. 
or selenium-75; ftfty---ffitePee~Ptes---{1~85 
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ffie§aeee~~ePe+s} one and ei ht -five hundredths 
me abec uerels 50 microcuries of hydrogen-3 
(tritium); £weA£y------ffi~ePee~P~es------f749 
k~+eeee~~ePe+s} seven hundred fort 
kilobec uerels 20 microcuries of iron-59; or 
mock iodine-125 in units not exceeding 
f~ve-h~AaPeaihs-ffi~ePee~P~e-fl~ss-k~+esee~~ePets} 
one and ei ht -five hundredths kilobec uerels 
0.05 microcurie of iodine-129 and 
f~ve-ihe~saAaihs-ffi~ePee~P~e-{185-aee~~ePets} one 
hundred ei ht -five hundredths bee uereTS 
0.005 microcurie of americium-241 each. 

(b) 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 Interna 1 or 
External Use in Humans or Animals". 

(4) 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) 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 

(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 
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this article and a general license of a 
licensing state. 

Name of manufacturer 

(5) The label 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 licensee regarding the waste disposal 
requirements set out in subsection 1 of section 
33-10-04.1-14. 

h. 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 under 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. 

i. Manufacture aAe--ets!Pt8~!teA--ef--Paete~haPffiaee~!teats~ 
preparation, or transfer for commercial distribution of 
radioactive drugs containing radioactive material for 
medical use under §Pe~~-tteeAses chapter 33-10-07. 

(1) An application for a specific license to manufacture 
aAe--ets!PtB~ie--Paete~haPffiaee~!teats, 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] lhe------Paete~haPffiaee~!teat-----eeA!atAtA§ 
Pa8teae!tve-Ma!ePtat-Wttt-8e--MaA~fae!~Pe8; 
ta8ete8;--aAe-~aeke8-tA-aeeeP8aAee-wt!h-!he 
FeeePat-Feee;-BP~§;-aAe-Gesffie!te-Ae!-eP-!he 
P~8tte--Heat!h--SePvtee--Ae!;-s~eh-as-a-Aew 
eP~g-a~~ttea!teA--a~~Pevee--ay--!he--YAt!ee 
S!a!es--feee--aAe--eP~g-aemtAts!Pa!teA-eP-a 
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llNettee----ef----S~atMea----IAvesttgatteAa~ 
Exe~tteA--feP--a--New--BP~gll-that-has-eeeA 
aeee~te8-ey-the-ijAttea-5tates-fee8-aA8-8P~§ 
aaffitAtS!PatteAt--ep Registered or licensed 
with the United States food and drug 
administration as a drug manufacturer; 

[2] the--ffiaA~faet~Pe--aA8--8ts!Pt8~tteA--ef-the 
Paate~haPffiaee~ttea~-eeAtatAtA§--Paateaettve 
ffiatePta~--ts--Aet--s~e~eet--te--the-FeaePa~ 
Fee8;-9P~§;-aA8-SesMette-Aet-aA8-the-P~8~te 
Hea~th-SePvtee-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. 

(c) The applicant submits information on the 
radionuclide;l chemical and physical form; 
~aeka§tA§--tAe~~atA§; the maximum activity per 
~aekage vial, syringe, generator or other 
container of the radioactive drug; and the 
shielding provided by the packaging ef--the 
Paateaettve---MatePta~---whteh to show it is 
appropriate for the safe handling and storage of 
Paate~RaPffiaee~ttea~s radioactive drugs by §Pe~~ 
medical use licensees~; and 

(d) The applicant satisfied the following labeling 
requirements: 

[1] lhe--~aee~--afftxea--te-eaeh-~aekage-ef-the 
Paate~RaPffiaee~ttea~-eeAtatAS-tAfePMatteA-eA 
the--Pa8teA~e~t8e;--~~aA!tty;--aA8--8ate-ef 
assay--aAa--the--~aee~--afftxea---te---eaeh 
~aeka§e;--eP--the-~eaf~et-eP-BPeeh~Pe-whteh 
aeee~aAtes--eaeh---~aekage;---eeAtatAs---a 
stateMeAt--that-~the-Paate~haPMaee~ttea~-ts 
~teeAse8-ey-the-8e~aP!MeAt-feP-8ts!Pt8~tteA 
te---~ePS8AS---~teeAse8--~~PS~aAt--te--!RtS 
eha~teP-feP-the-~ses-~tstea-tA-s~eseetteA-1 
ef--seetteA--33-19-91-96;--s~eseetteA-1--ef 
seetteA-33-19-91-91;--aAa--s~eseetteA-1--ef 
seetteA--33-19-91-98;--eP--~AaeP-e~~tva~eAt 
~teeAses--ef--the--ijAttea--States---A~e~eaP 
Pe§~~atePy--eemmtssteA;-aA-a§PeeMeAt-state; 
eP-a-~teeAStA§-state~ A label is affixed 
to each transport radiation shield whether 
it is constructed of lead, glass, plastic, 
or other material, of a radioactive drug to 
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be transferred for commercial distribution. 
The label must include the radiation Symbol 
and the words 11 CAUTION, RADIOACTIVE 
MATERIAL 11 or 11 DANGER, RADIOACTIVE 
MATERIAL 11

; 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-life 
greater than one hundred days, the time may 
be omitted. 

[2] l~e-~ahe~s;-~eaf~ets;-eP-hPee~~Pes-Pe~~4Pe~ 
hy-t~4s-s~h~aPa§Pa~~-ape-4A-a~~4t4eA-te-t~e 
~ahe~4Ag-Pe~~4Pe~-hy-!~e-ijA4!e~-S!ates-fee~ 
aA~-~P~g-a~ffi4A4stPat4eA--aA~--!~ey--ffiay--he 
se~aPate--fPeffi-8P;-w4!~-t~e-a~~Peva~-ef-!~e 
ijA4!e~-Sta!es-fee~-aA~-~P~g-a~ffi4A4s!Pat4eA; 
ffiay--he-eeffih4Ae~-w4t~-t~e-~ahe~4Ag-Pe~~4Pe~ 
hy--t~e--ijA4te~--States---fee~---aA~---~P~§ 
a~ffi4A4s!Pa!4eA~ 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 11 CAUTION, RADIOACTIVE MATERIAL 11 or 
11 DANGER, RADIOACTIVE MATERIAL 11 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. 

(2) 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 33-19-97-91.1 2 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 33-19-97-94. 

(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 
33-19-97-91.1. 

[2] This individual meets the requirements 
specified in subsection 13 of section 
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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 11 authorized user 11 on a 
nuclear pharmacy license issued 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 licensee allows; 
pursuant to items 1 and 3 of subparagraph b, the 
individual to work as an authorized nuclear 
pharmacist. 

(3) 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 
1 i censee sha 11: 

(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. 

j. MaA~fae~~Pe-aA~-~~s~P~h~~~8A-8f-geAePa~8PS-8P-PeageA~-k~~s 
f8P---~Pe~aPa~~8A---8f---Pa~~8~haPffiBee~~~ea~s---e8A~a~A~A§ 
Pa~~8ae~~ve--ffia~ep~a~~---AA--a~~~~ea~~8A--f8P--a--s~ee~f~e 
~~eeAse--~8--ffiBA~fae~~Pe--aA~--~~s~P~h~~e--geAePa~8Ps---8P 
PeageA~---k~~s---e8A~a~A~Ag---Pa~~8ae~~ve---ffia~eP~a~---f8P 
~Pe~aPa~~8A-8f-Pa~~8~haPffiaee~~~ea~s--ey--~ePS8As--~~eeAse~ 
~~Ps~aA~---~8---~h~s---eha~~eP--f8P--~he--~ses--~~s~e~--~A 
s~esee~~8A-1-8f-see~~8A-33-19-97-97-w~~~-ee-a~~P8ve~-~ft 

~11--the--a~~~~eaA~--sa~~sf~es--~he--geAePa~--Pe~~~PeffieA~s 
s~ee~f~e~-~A-s~esee~~8A-2~ 

~21--the-a~~~~eaA~-s~hffi~~s-ev~~eAee-~ha~t 

~a1--the---geAePa~8P---8P---PeageA~---k~~--~s--~8--he 
ffiBA~fae~~Pe~;---~aee~e~;---aA~----~aekage~----~A 
aee8P~aAee--w~~h--~he--Fe~ePa~--F88~;--BP~§;-aA~ 
68Sffie~~e-Ae~-8P-~he-P~e~~e-Hea~~h--Sepv~ee--Ae~; 
s~eh--as--a-Aew-~p~g-a~~~~ea~~8A-a~~P8ve~-ey-~he 
YA~~e~-S~a~es-f88~-aA~-~p~g-a~ffi~A~S~Pa~~8A;-8P-a 
llN8~~ee-8f-6~a~ffie~-IAves~~ga~~8Aa~-EMe~~~8A-f8P 
a-New-BP~gll-~ha~-has-eeeA-aeee~~e~-ey-~he-YA~~e~ 
S~a~es-f88~-aA~-~P~g-a~ffi~A~s~Pa~~8Af-8P 

~h1--the---ffiaA~fae~~Pe---aA~---~~s~P~h~~~8A---8f--~he 
geAePa~8P-8P-PeageA~-k~~-aPe-A8~-s~e~ee~-~8--~he 
Fe~ePa~--F88~;--BP~§;--aA~--68Sffie~~e-Ae~-aA~-~he 
P~e~~e-Hea~~h-SePv~ee-Ae~~ 

f31--the----a~~~~eaA~----s~hffi~~s----~Af8PffiB~~8A---8A---~he 
Pa~t8A~e~~~e;-eheffi~ea~-aA~-~hys~ea~--f8Pffi;--~aekag~Ag 
~Ae~~~~A§-ffiBM~~ffi-ae~~v~~y-~eP-~aekage;-aA~-shte~~tA§ 
~P8Vt~e~-ey-~he-~aekag~Ag-8f-~he-Pa~t8ae~~ve-ffia~eP~a~ 
e8A~a~Ae~-~A-~he-geAePa~8P-8P-PeageA~-kt~~ 

~41--the--~aee~--afftMe~--~8--~he-geAePa~8P-8P-PeageA~-kt~ 
e8A~atAS-tAf8PffiB~t8A-8A-~he--Pa~t8A~e~t~e;--~~aA~t~y; 
aA~-~a~e-8f-assay~ 

~51--the-~aee~-afftMe~-~8-~he-geAePa~8P-8P-PeageA~-k~~;-8P 
~he--~eaf~e~--8P--BP8eh~Pe--wh~eh---aee8~aA~es---~he 
geAePa~8P-8P-PeageA~-kt~;-e8A~atAst 

fa1--A~e~~a~e--tAf8PffiBt~8A;--fP8ffi--a-Pa~~a~~8A-safe~y 
s~aA~~8tA~;-8A-the-~P8ee~~Pes-~8-he-f8~~8we~-aA~ 
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iRe--e~~~P~Ai--aAa--sR~e+a~Ag--ie--ae--~sea--~A 
e+~i~Ag-iRe-geAeFaieF-eF-pFeeess~Ag--Faa~eaei~ve 
ffiaieF~a+-w~tR-iRe-FeageAi-ktt~ 

fa~--A--stateffieAt--tRai-tR~s-geAeFateF-eF-FeageAt-k~t 
fas-appFepF~ate~-~s-appFevea-feF-~se-ay--peFseAs 
+~eeAsea---ay---tRe---aepaFiffieAt---p~Fs~aAt---te 
s~aseet~eA-±-ef--seet~eA--33-±9-97-97--eF--~AaeF 
e~~~va+eAt-+~eeAses-ef-tRe-~A~tea-States-A~e+eaF 
Feg~+ateFy-eeMM~ss~eA;-aA-agFeeffieAi-state;-eF--a 
+~eeAs~Ag---state~---lRe--+aae+s,--+eaf+ets;--eF 
aFeeR~Fes-Fe~~~Fea-ay-tR~s--s~aa~v~s~eA--aFe--~A 
aaa~t~eA--te-iRe-+aaef~Ag-Fe~~~Fea-ay-iRe-~A~iea 
States-feea-aAa-aF~g-aa~~AtsiFat~eA-aAa-tRey-may 
ae--sepaFate--fFe~--eF;-w~iR-iRe-apppeva+-ef-iRe 
~A~tea-States-feea-aAa-aF~g-aa~~A~stFat~eA;--may 
ae--ee~~Aea--w~tR--iRe-+aaef~Ag-Fe~~~Fea-ay-iRe 
~A~tea-States-feea-aAa-aF~g-aa~~A~stFat~eA~ 

Netet---A+tRe~gR--iRe--aepaFiffieAt--aees--Aei--Feg~+ate-tRe 
maA~faet~Fe-aAa-a~stF~a~t~eA-ef-FeageAi-k~ts-tRat--ae--Aet 
eeAta~A--Faa~eaet~ve-mateF~a+;-~t-aees-Feg~+ate-tRe-~se-ef 
s~eR----FeageAt----k~ts----feF----tRe----pFepaFai~eA----ef 
Faa~epRaFffiaee~t~ea+s--eeAia~A~Ag--Faa~eaet~ve--mateF~a+-as 
paFt-ef-~ts-+~eeAS~Ag--aAa--Feg~+at~eA--ef--tRe--~seFs--ef 
Faa~eaet~ve--ffiateF~a+~---AAy--maA~faet~FeF-ef-FeageAt-k~ts 
tRat-ae-Aet-eeAta~A-Faa~eaet~ve-mateFta+--wRe--aes~Fes--te 
Rave--tRe--FeageAt-k~ts-appFevea-ay-tRe-aepaFt~At-feF-~se 
By-peFS8AS-f~eeASeB-p~FS~aAi-ie--S~BSeet~eA-i--ef--seei~8A 
33-±9-97-97-may-s~a~~t-tRe-peFi~AeAi-tAfeFmat~eA-spee~f~ea 
~A-tR~s-s~aa~v~s~eA~ 

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 33-19-97 
for use as a calibration or reference source or for the 
uses listed in subsection 1 of section 33-19-97-99 and 
subsection 1 of section 33-19-97-19 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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(c) Procedures for, and results of, prototype tests 
to demonstrate that the source or device will 
maintain its 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 labeling 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 lengthy for such 
label may be summarized on the label and printed 
in detail on a brochure which is referenced on 
the label. 

(3) 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 licenses 
of the United States nuclear regulatory commission, 
an agreement state, or a licensing state; provided, 
that such labeling for sources which do not require 
long-term storage may be on a leaflet or brochure 
which accompanies the source. 

(4) If the applicant desires that the source or device be 
required to be tested for leakage of radioactive 
material at intervals longer 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 leakage of 
radioactive material from the source. 

86 



(5) In determining the acceptable interval for test of 
leakage 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. 

t~ k. Requirements for license to manufacture and distribute 
industrial products containing depleted uranium 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 

87 



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 uranium 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. 

(2) 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 low 
probability of uncontrolled disposal and dispersal of 
significant quantities of depleted uranium into the 
environment. 

(3) 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. 

(4) Each person licensed pursuant to paragraph 1 shall: 

(a) Maintain the level of quality control required 
by the license 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 license 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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impressed with the following legend clearly 
legible through any plating or other covering: 
11 Depleted Uranium 11

• 

(d) [1] Furnish a copy of the general license 
contained in subdivision e of subsection 1 
of section 33-18-83-84 and a copy of 
Department Form SFN 16892 to each person to 
whom the licensee transfers depleted 
uranium in a product or device for use 
pursuant to the general license contained 
in subdivision e of subsection 1 of section 
33-18-83-84; or 

[2] Furnish a copy of the general license 
contained in the United States nuclear 
regulatory commission•s or agreement 
state•s regulation equivalent to 
subdivision e of subsection 1 of section 
33-18-83-84 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 33-18-83-84 and 
a copy of Department Form SFN 16892 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 is 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 
33-18-83-84. 

(e) 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 33-18-83-84. 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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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. 

(f) [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 license 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 licensee, 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. 

[5] 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. 

(g) 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. 

ffi• 1. Special requirements for issuance of specific licenses for 
source material milling. In addition to the requirements 
set forth in 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 materia 1 for milling 
or byproduct material shall address the following: 

(a) Description of the proposed project or action. 

(b) Area/site characteristics including geology, 
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, 11 byproduct material .. means 
the tailings or waste produced by the extraction or 
concentration of uranium 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 is 
appropriate. 

(3) At least 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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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. 

(4) 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 levels which would allow 
unrestricted use of these areas upon 
decommissioning, and the reclamation of tailings 
and/or waste disposal areas. The licensee shall 
submit thi~ 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 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 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 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 
liability should be adjusted to recognize any 
increases or decreases resulting from inflation, 
changes in engineering plans, activities 
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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, 
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. 

(b) 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 limited 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) 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. 

(b) The mill operator shall conduct daily inspection 
of any tailings or waste retention systems. 
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Records of such inspections shall be maintained 
for review by the department. 

(c) 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 tailings 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. 

(6) Continued surveillance requirements for source 
material mills having reclaimed residues. 

(a) 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. 

(b) 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 uranium 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 in subparagraph a, additional 
funding requirements may be specified by the 
department. The total charge to cover the costs 
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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 
reviewed annually to recognize or adjust for 
inflation. 

(7) An application for a license 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. 

6. 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 limitations as it deems 
appropriate or necessary. 

b. 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. 

7. 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. 

b. 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. 

c. 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. 

d. Licensees required to submit emergency plans under 
subdivision b of subsection 3 shall follow the emergency 
plan approved by the department. The licensee may change 
the ~Pevea approved plan without department approval only 
if the changes do not decrease the effectiveness of the 
plan. The licensee 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. 

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

f. Each licensee 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 listing 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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8. Expiration and termination of licenses and decommissioning of 
sites and separate buildings or outdoor areas. 

a. 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. 

b. 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. 

c. Each specific license 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. 

d. Within sixty days of the occurrence of any of the 
following, consistent with the administrative directions 
in section 33-10-01-13, each licensee 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 is 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 license has expired pursuant to subdivision a or 
b; 
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(2) The licensee 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. 

e. Coincident with the notification required by 
subdivision d, the licensee shall maintain in effect all 
decommissioning financial assurances established by the 
licensee 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. 

f. 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. 

f~~ (1) A decommissioning plan must be submitted if required 
by license 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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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. 

(2) . 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 is 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. 

(3) Procedures such as those listed 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. 

(4) 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; 

(c) 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 R 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 ~Paei~eae~e practical and that 
the health and safety of workers and the public will 
be adequately protected. 

g~h. (1) Except as provided in subdivision R i, licensees 
shall complete decommissioning of the site or 
separate building or outdoor area as soon as 
~Paei~eae~e practical but no later than twenty-four 
months following the initiation of decommissioning. 

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

R~ i. 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 is 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-lived radionuclides to decay; 
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(4) Whether a significant reduction in radiation exposure 
to workers can be achieved by allowing short-lived 
radionuclides to decay; and 

(5) 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, monitored natural ground water 
restoration, actions that could result in more 
environmental harm than deferred cleanup, and other 
factors beyond the control of the licensee. 

+~ ~ As the final step in decommissioning, the licensee shall: 

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

(2) 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. 

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

(1) Radioactive material has been properly disposed; 

(2) Reasonable effort has been made to eliminate residual 
radioactive contamination, if present; and 
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(3) (a) A radiation survey has been performed which 
demonstrates that the premises are suitable for 
release in accordance with Pe~~+PeffieAts--+A 
aPt+e+e-33-19 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 
Pe~~+PeffieAts-+A-aPt+e+e-33-19 the criteria for 
decommissioning in section 33-10-04.1-18. 

(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. 

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

10. Amendment of licenses 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. 

11. 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. 

12. 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 c 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. 

c. 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 license authorizes the receipt of the type, 
form, and quantity of radioactive material to be 
transferred. 

d. Any of the following methods for the verification required 
by subdivision c 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 license 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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(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 is 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 33-18-13. 

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 23-28.1, 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 23-28.1, 
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 23-28.1, 
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 licensee shall have been accorded an opportunity to 
demonstrate or achieve compliance with all lawful 
requirements. 

14. Financial assurance and recordkeeping for decommissioning. 

a. Each applicant for a specific license authorizing the 
possession and use of unsealed radioactive material of 
half-life 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 
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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 Vqlue in Schedule F of this chapter. 

b. 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 license issued but ~P~eP-ie 
before the receipt of licensed material. As-~aPi--ef 
i~e-eePi~f~eai~eA;-a-ee~y-ef-i~e-f~AaAe~at-~AsiP~~At 
eeiatAea-ie-sai~sfy-i~e-Pe~~~pe~AiS-ef-S~BS~V~5~8A-f 
~s--ie--ee--s~effi~iiea--ie--i~e--ae~aPi~Ai~ 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. 

c. (1) Each holder of a specific license ~ss~ea-eA-eP-afieF 
daA~aPy-1;-1994; which is of a type described in 
subdivision a orb, shall provide financial assurance 
for decommissioning in accordance with the criteria 
set forth in this subsection. 

(2) Each holder of a specific license ~ss~ea-eefepe 
daA~aFy-1;--1994;--aAa of a type described in 
subdivision a shall submit;-eA-eF-eefePe-daA~aFy-1; 
1994; a decommissioning 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 ai--ihts--itffie, the 
licensee shall include a decommissioning funding plan 
in any application for license renewal. 

(3) Each holder of a specific license tss~ea-eefepe 
daA~aPy-li--l994i--aA8 of a type described in 
subdivision b shall submiti-eA-eP-eefePe-daA~aPy-li 
l994i a decommissioning funding plan as described in 
subdivision e or a certification of financial 
assurance for decommissioning eP--a--aeeeffiffitssteAtA§ 
f~AStAg--p~aA in accordance with the criteria set 
forth in this subsection. 

d. 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) $75e,eee 

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) $15e,eee 

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) $7S,eee 

e. 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 periodi~ally 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. 

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

(1) 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. 

(2) 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. 

g. Each person licensed shall keep records of information 
important to the safe-aAa-effeettve decommissioning of iRe 
~ facility in an identified location until the ~teeAse-ts 
teFMtAatea--ey--tRe--ae~aPi~Ai site is released for 
unrestricted use. Before licensed activities are 
transferred or assigned in accordance with subdivision b 
of subsection 7 of section 33-18-83-85, 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 ef--Pe~evaAt--~AfeP~t~eA 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) 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. 

(2) 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 licensee shall 
substitute appropriate records of available 
information concerning these areas and locations. 

(3) 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 less than 
sixty-five days, a list contained in a single 
document and updated every two years, of the 
following: 

(a) All areas designated and formerly designated as 
restricted areas as defined in section 
33-10-01-04; 

(b) All areas outside of restricted areas that 
require documentation under paragraph 1 of 
subdivision g; 

(c) All 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) All areas outside of restricted areas which 
contain material such that, if the license 
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expired, the licensee would be required to 
either decontaminate the area to ~APes!P~e!ea 
Pe~ease----tevets meet the criteria for 
decommissioning in section 33-10-04.1-18 or 
apply for approval for disposal under 
subsection 2 of section 33-10-04.1-14. 

(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 

33-18-83-86. 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 jurisdiction for a period not in 
excess of one hundred eighty days in any calendar year 
provided that: 

(1) The licensing 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 licensee•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 documentt 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 license provided in this 
subdivision except by transfer to a person: 

(a) Specifically licensed 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 licensee shall submit an annual 
reciprocity feet as prescribed in chapter 33-10-11t 
at the time of written notification. 

b. Notwithstanding the provisions of subdivision at any 
person who holds a specific license issued by the United 
States nuclear regulatory commission or an agreement state 
authorizing the holder to manufacturet transfert installt 
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 license to installt 
transfert demonstratet 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 in which any device is transferred to or 
installed in this state. Each report shall identify 
each general licensee to whom the device is 
transferred by name and addresst the type of device 
transferredt and the quantity and type of radioactive 
material contained in the device. 
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(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 11 Remova 1 of this 1 abe 1 is prohibited n. 

(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. 

c. 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 is necessary in order to 
prevent undue hazard to public health and safety or 
property. 

2. 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 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 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 licensing 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 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 licensee'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 license 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 licensed 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-Hl-83-82. 

(6) The out-of-state licensee shall submit an annual 
reciprocity fee, as described in chapter 33-18-11, at 
the time of written notification. 

b. 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 33-18-83-84 
within areas subject to the jurisdiction of the licensing 
body is hereby granted a general license 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 is 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 license contained 
in subdivision b of subsection 2 of section 
33-10-03-04 or in equivalent regulations of another 
licensing state having jurisdiction 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, limit, or qualify its 
acceptance of any specific license or equivalent licensing 
document issued by a licensing state, or any product 
distributed pursuant to such licensing document, upon 
determining that such action is 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, 1992i 
May 1, 1998. 
General Authority: NDCC 23-20.1-04, 23-20.1-84.5 
Law Implemented: NDCC 23-28.1-83, 23-20.1-84, 23-20.1-84.5 
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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 uranium 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: 

115 



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 volUffie 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 impractical 
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 is 
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 impracticable 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 p~acticable 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 
(lOh:lv) or less steep. In general, slopes should not be 
steeper than about Sh:lv. Where steeper slopes are 
proposed, reasons why a slope less steep than Sh:lv would 
be imp:tacticable 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: 
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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 lOh: lv or less); 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 points (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. 

(e) The impoundment shall not be located near a capable fault 
that could cause a maximum credible earthquake larger 
than that which the impoundment could 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 earthquake which 
would cause the maximum vibratory ground motion. based 
upon an evaluation of earthquake potential considering 
the regional and local geology and seismology and 
specific characteristics of local subsurface material. 
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(f) 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 does 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 
p~acticable 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 
p%acticable 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 
applicant/operator 
following: 

tailings disposal system 
shall supply information 

proposal, 
concerning 

the 
the 

The chemical and radioactive 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 various 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 
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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 
p~acticable 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 is 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 practicable 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 radioactive 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. In 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 33-19-94.1 

33-19-94.1-92. Scope. This chapter applies to persons licensed 
or registered by the department to receive, possess, use, transfer, or 
dispose of sources of radiation. The limits in this chapter do not 
apply to doses due to background radiation, to ex~es~Pe-ef--~atteAts--te 
PaatatteA---feP---tRe--~~p~ese--ef any medical ata§Aests--eP--tRePa~y 
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. 

H;story: Effective March 1, 1994; amended effective May 1, 1998. 
General Author;ty: NOCC 23-20.1-04 
Law Implemented: NOCC 23-20.1-03, 23-20.1-04 

33-19-94.1-93. Def;n;t;ons. As used in this chapter: 

1. ••Annual limit on intake .. (ALI) means the derived limit 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 
[50 rem] to any individual organ or tissue. Annual limit 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. 11 ClaSS 11 means a classification scheme for inhaled material 
according to its rate of clearance from the pulmonary region 
of the lung. Materials are classified as 0, W, or Y, which 
applies to a range of clearance half-times: for class 0, 
days, of less than ten days, for class W, weeks, from ten to 
one hundred days, and for class Y, years, of greater than one 
hundred days. 11 Lung class.. and 11 inhalation class.. are 
equivalent terms. 

3. 11 0eclared pregnant woman•• means a woman who has voluntarily 
informed her employer, in writing, of her pregnancy and the 
estimated date of conception. 

4. 11 0erived air concentration .. (OAC) 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 light work, results in an intake of one annual limit 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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year. Derived air concentration values are given in table I, 
column 3, of appendix B. 

5. 11 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 
radionuclide, in hours. A licensee or registrant may take two 
thousand derived air concentration-hours to represent one 
annual limit on intake, equivalent to a committed effective 
dose equivalent of five-hundredths sievert [5 rem]. 

6. 11 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. 

7. 11 Inhalation class .. [see 11 Class 11
]. 

8. 11 Lung class .. [see 11 Class 11
]. 

9. 11 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. 11 Deterministic effect•• is 
an equivalent term. 

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

11. 11 Quarter 11 means a period of time equal to one-fourth of the 
year observed by the licensee, approximately thirteen 
consecutive weeks, providing that the beginning of the first 
quarter in a year coincides with the starting date of the year 
and that no day is omitted or duplicated in consecutive 
quarters. 

12. 11 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, 
I CRP Pub 1 i cation 23, •• Report of the Task Group on Reference 
Man••. 

13. ••Respiratory ~Pe!eeHve protection equipment•• means an 
apparatus, such as a respirator, used to reduce an 
individual •s intake of airborne radioactive materials. 
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14. 11 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. 

15. 11 Stochastic effect 11 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. 

16. 11 Very high radiation area 11 means an area, accessible to 
individuals, in which radiation levels could result in an 
individual receiving an absorbed dose in excess of five gray 
[See rad] in one hour at one meter from a source of radiation 
or from any surface that the radiation penetrates. (At very 
high doses recelved at high dose rates, units of absorbed 
dose, gray and rad, are appropriate, rather than units of dose 
equivalent, sievert and rem.). 

17. 11 Weighting factor .. wr 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 is irradiated 
uniformly. For calculating the effective dose equivalent, the 
values of wr are: 

ORGAN DOSE WEIGHTING FACTORS 

Organ or 
Tissue 

Gonads 
Breast 
Red bone marrow 
Lung 
Thyroid 
Bone surfaces 
Remainder 

Whole body 

e.25 
e.1s 
e.12 
e.12 
e.e3 
e.e3 
e.3ea 

1.ees 

a e.3e results from e.e6 for each of five 11 remainder 11 

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, wr = 1.e, has been specified. The use 
of other weighting factors for external exposure will be 
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approved on a case-by-case basis until such time as 
specific guidance is issued. 

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

33-18-84.1-85. Radiation protection programs. 

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

2. 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). 

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

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

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

33-18-84.1-86. 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 limit, which is the more limiting of: 

(a) The total effective dose equivalent being equal 
to five-hundredths sievert [S 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 [Sa rem]. 

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

(a) An eye dose equivalent of fifteen-hundredths 
sievert [1S rem]; and 

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

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

c. 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. 

d. Derived air concentration and annual limit 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 33-1a-a4.1-1S. 

e. Notwithstanding the annual dose limits, the licensee shall 
limit the soluble uranium intake by an individual to ten 
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milligrams 
toxicity. 

in a week in consideration of chemical 
See footnote 3 of appendix B. 

f. 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 licensee or registrant is required to monitor 
pursuant to both subdivision a and subdivision b of 
subsection 2 of section 33-19-94.1-99, 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 
33-19-94.1-99 or only pursuant to subdivision b of 
subsection 2 of section 33-19-94.1-99, then summation is 
not required to demonstrate compliance with the dose 
limits. The licensee or registrant may demonstrate 
compliance with, the requirements for summation of external 
and internal doses pursuant to subdivision b, 
subdivision c, and subdivision d. The dose equivalents 
for the lens of the eye, the skin, and the extremities are 
not included in the summation, but are subject to separate 
limits. 

b. Intake by inhalation. If the only intake of radionuclides 
is by inhalation, the total effective dose equivalent 
limit is not exceeded if the sum of the deep dose 
equivalent divided by the total effective dose equivalent 
limit, and one of the following, does not exceed unity: 

(1) The sum of the fractions of the inhalation annual 
limit on intake for each radionuclide, 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 committed effective dose 
equivalents to all significantly irradiated organs or 
tissues (T) calculated from bioassay data using 
appropriate biological models and expressed as a 
fraction of the annual limit. For purposes of this 
requirement, an organ or tissue is deemed to be 
significantly irradiated if, for that organ or 
tissue, the product of the weighting factors, wr, and 
the committed dose equivalent, Hr 59 , per unit intake 
is greater than ten percent of the maximum weighted 
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value of Hr 58 , that is, wrHr 58 , per unit intake for 
' . ' any organ or t1ssue. 

c. 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. 

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

3. Determ;nat;on of external dose from a;rborne rad;oact;ve 
mater;al. 

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 8, 
footnotes 1 and 2. 

b. 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. 

4. Determinat;on of internal exposure. 

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

(1) Concentrations of radioactive materials in air in 
work areas; 

(2) Quantities of radionuclides in the body; 

(3) Quantities of radionuclides excreted from the body; 
or 
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(4) Combinations of these measurements. 

b. Unless respiratory ~Pe~ee~~ve 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. 

c. 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. 

d. 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. 

e. 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 

131 



derived air concentration value for any radionuclide 
in the mixture. 

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

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

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

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

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

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

5. Determ;nat;on of pr;or occupat;onal dose. 

a. For each individual who is likely to receive, in a year, 
an occupational dose requiring monitoring pursuant to 
subsection 2 of section 33-1G-a4.1-G9, 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. 

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

(3) All lifetime cumulative occupational radiation dose. 

c. 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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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 licensee or registrant 
shall request a written verification of the dose data 
if the authenticity of the transmitted report cannot 
be established. 

d. (1) The licensee or registrant shall record the exposure 
history, as required by subdivision a, on the 
department•s occupational radiation exposure history 
form (SFN 19443), or other clear and legible record, 
of all the information required on that form. The 
form or record shall show each period in which the 
individual received occupational exposure to 
radiation or radioactive material and shall be signed 
by the individual who received the exposure. For 
each period for which the licensee or registrant 
obtains reports, the licensee or registrant shall use 
the dose shown in the report in preparing the 
department•s occupational radiation exposure history 
form (SFN 19443) or equivalent. For any period in 
which the licensee or registrant does not obtain a 
report, the licensee or registrant shall place a 
notation on the department•s occupational radiation 
exposure history form (SFN 19443) or equivalent 
indicating the periods of time for which data are not 
available. 

(2) 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. 

e. If the licensee or registrant is unable to obtain a 
complete record of an individual •s current and previously 
accumulated occupational dose, the licensee or registrant 
shall assume: 

(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. 

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

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

a. The licensee or registrant authorizes a planned special 
exposure only in an exceptional situation when 
alternatives that might avoid the higher exposure are 
unavailable or impractical. 

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

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

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

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

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

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

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

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

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

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

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

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

8. Dose to an embryo or fetus. 

a. The licensee 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 licensee or registrant shall make efforts to avoid 
substantial variation above a uniform monthly exposure 
rate to a declared pregnant woman so as to satisfy the 
limit in subdivision a (the national council on radiation 
protection and measurements recommended in NCRP report 
No. 91 ••Recommendations on Limits for Exposure to 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 radionuclides 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, 1995i 
May 1, 1998. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-18-84.1-87. Radiation dose limits for individual members of 
the public. 

1. Dose limits for individual members of the public. 

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

(1) The total effective dose equivalent to individual 
members of the public from the licensed or registered 
operation does not exceed one millisievert [0.1 rem] 
in a year, exclusive of the dose contribution from 
background radiation. from any medical administration 
the individual has received. from exposure to 
individuals administered radioactive material and 
released in accordance with subsection 12 of section 
33-10-07-05. 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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33-10-07-05 does not exceed two-hundredths 
millisievert [0.002 rem] in any one hour. 

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

c. A licensee, registrant, or an applicant for a license or 
registration may apply for prior department authorization 
to operate up to an annual dose limit for an individual 
member of the public of five 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 limit in 
subdivision a; 

(2} The licensee'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. 

2. Compliance with dose limits for individual members of the 
public. 

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

b. 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 liquid 
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 areat 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 departmentt the licensee or 
registrant may adjust the effluent concentration values in 
appendix Bt table !It for members of the publict to take 
into account the actual physical and chemical 
characteristics of the effluentst such ast aerosol size 
distributiont solubilityt densityt radioactive decay 
equilibriumt and chemical form. 

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

33-18-84.1-11. Respiratory protection and controls to restrict 
internal exposure in restricted areas. 

1. Use of process or other engineering controls. The licensee or 
registrant shall uset to the extent ~Faeiteaa~e practicalt 
process or other engineering controlst such ast containment or 
ventilationt to control the concentrations of radioactive 
material in air. 

2. Use of other controls. When it is not ~Faeiteaa~e 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 areat the licensee 
or registrantt consistent with maintaining the total effective 
dose equivalent as low as is reasonably achievable (ALARA)t 
shall increase monitoring and limit 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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d. Other controls. 

3. Use of ;nd;v;dual resp;ratory protect;on equ;pment. 

a. If the licensee or registrant uses respiratory protection 
equipment to limit intakes pursuant to subsection 2: 

(1) Except as provided in 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. 

(2) The licensee 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 licensee or registrant 
has submitted to the department and the department 
has approved an application for authorized use of 
that respiratory protection equipment, including a 
demonstration by testing, or a demonstration on the 
basis of test information, that the material and 
performance characteristics of the respiratory 
protection equipment are capable of providing the 
proposed degree of protection under anticipated 
conditions of use. 

(3) The licensee or registrant shall 
maintain a respiratory protection 
includes: 

implement and 
program that 

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

(b) Surveys and bioassays, as appropriate, to 
evaluate actual intakes; 

(c) Testing of Pes~tPaiePs respiratory protection 
equipment for operability immediately prior to 
each use; 

(d) Written procedures regarding selection, fitting, 
issuance, maintenance, and testing of 
Pes~tPatePs respiratory protection equipment, 
including testing for operability immediately 
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prior to each use; superv1s1on and training of 
personnel; monitoring, including air sampling 
and bioassays; and recordkeeping; and 

(e) Determination by a physician prior to initial 
fitting of Fesp~FaieFs respiratory protection 
equipment, and at--+easi either every twelve 
months thereafter or periodically at a frequency 
determined by a physician, that the individual 
user is pAys~ea++y-ae+e medically fit to use the 
respiratory protection equipment. 

(4) The licensee or registrant shall issue a written 
policy statement on Fesp~FaieF respiratory protection 
equipment usage covering: 

(a) The use of process or other engineering 
controls, instead of Fesp~FaieFs respiratory 
protection equipment; 

(b) The routine, nonroutine, and emergency use of 
Fesp~FateFs respiratory protection equipment; 
and 

(c) The length of periods of Fesp~FaieF respiratory 
protection equipment use and relief from 
Fesp~FaieF respiratory protection equipment use. 

(5) The licensee or registrant shall advise each 
Fesp~FaieF respiratory protection equipment user that 
the user may leave the area at any time for relief 
from Fesp~FaieF 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 licensee or registrant shall use respiratory 
protection equipment within the equipment 
manufacturer•s expressed limitations for type and 
mode of use and shall provide proper visual, 
communication, and other special capabilities, such 
as adequate skin protection, when needed. 

b. 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 ~eak-eeAeeAtPatieA 
multiple defined in the preceding sentence is 
inconsistent with the goal specified in subsection 2 
of keeping the total effective dose equivalent as low 
as is reasonably achievable, the licensee or 
registrant may select respiratory protection 
equipment with a lower protection factor ~Pevieee 
tAat only if such a selection would result in a 
keeping the total effective dose equivalent tAat-is 
as low as is reasonably achievable. The 
concentration of radioactive material in the air that 
is inhaled when Pes~iPatePs respiratory protection 
equipment aPe 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. 

c. 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. 

d. The licensee or registrant shall notify the department in 
writing at least tweAty thirty days before the date that 
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respiratory protection equipment is first used pursuant to 
either subdivision a or s~ea;v;s;eR b. 

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

a. Ensure that the respiratory protection program of the 
licensee or registrant is adequate to limit 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, 1995i 
May 1. 1998. 
General Authority: NDCC 23-2e.1-e4 
Law Implemented: NDCC 23-2e.1-e3, 23-2e.1-e4 

33-19-94.1-13. 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-fe~~ewst as shown in appendix H. 

RA9iAli9N-5¥HB9h 

fl~--6Pess-RateRea--aPea--;s--!e-ee-mageRia;-eP-~~P~~e;-eP 
e~aek;-aRa 

f2~--lRe-eaekgPe~Ra-;s-ie-ee-ye~~ew~ 

Note: The symbol previously shown here has been removed. 

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

c. 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. 

2. Post;ng r,equ;rements. 

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 11 CAUTION, 
RADIATION AREA 11

• 

b. 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 11 CAUTION, HIGH RADIATION AREA 11 or 11 DANGER, HIGH 
RADIATION AREA 11

• 

c. 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 11 GRAVE DANGER, VERY HIGH RADIATION AREA 11

• 

d. 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 11 CAUTION, AIRBORNE RADIOACTIVITY 
AREA 11 or 11 DANGER, AIRBORNE RADIOACTIVITY AREA••. 

e. Posting of areas or rooms in which licensed or registered 
material is used or stored. The licensee or registrant 
shall post each area or room in which there is used or 
stored an amount of licensed or registered material 
exceeding ten times the quantity of such material 
specified in appendix C with a conspicuous sign or signs 
bearing the radiation symbol and the words 11 CAUTION, 
RADIOACTIVE MATERIAL(S) 11 or ••DANGER, RADIOACTIVE 
MATERIAL(S) II. 

3. Exceptions to post;ng requirements. 

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

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

(2) The area or room is subject to the licensee•s or 
registrant•s control. 
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b. 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 eeAftAeffieAi control pursuant to eRapieF 
33-19-97 subsection 12 of section 33-10-07-05. 

c. 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. 

d. 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. 

4. Labeling containers and radiation machines. 

a. The licensee or registrant shall ensure that each 
container of licensed or registered material bears a 
durable, clearly visible label bearing the radiation 
symbol and the words ••cAUTION, RADIOACTIVE MATERIAL 11 or 
11 DANGER, RADIOACTIVE MATERIAL••. The label shall also 
provide information, such as the radionuclides present, an 
estimate of the quantity of radioactivity, the date for 
which the activity is estimated, radiation levels, kinds 
of materials, and mass enrichment, to permit individuals 
handling or using the containers, or working in the 
vicinity of the containers, to take precautions to avoid 
or minimize exposures. 

b. 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. 

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

5. 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; 

b. Containers holding licensed or registered material in 
concentrations less than those specified in table III of 
appendix B; 
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c. Containers 
precautions 
individuals 
chapter; 

attended by an individual who takes the 
necessary to prevent the exposure of 
in excess of the limits established by this 

d. 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.); 

e. Containers that are accessible only to individuals 
authorized to handle or use themt or to work in the 
vicinity of the containerst 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 canalst 
storage vaultst or hot cells. The record shall be 
retained as long as the containers are in use for the 
purpose indicated on the record; or 

f. Installed manufacturing or process equipmentt such as 
piping and tanks. 

6. Procedures for receiving and opening packages. 

a. Each licensee or registrant who expects to receive a 
package containing quantities of radioactive material in 
excess of a type A quantityt as defined in section 
33-10-13-02 and appendix A of chapter 33-10-13t 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. 

b. 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 It yellow lit or yellow III label as specified 
in United States department of transportation 
rules 49 CFR 172.403 and 172.436-440; 

146 



(2) Monitor the external surfaces of a labeled package 
for radiation levels unless the package contains 
quantities of radioactive material that are less than 
or equal to the type A quantity, as defined in 
section 33-10-13-02 and appendix A of chapter 
33-10-13. Labeled package means posted with a 
radioactive white I, yellow II, or yellow III 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. 

c. The licensee or registrant shall perform the monitoring 
required by subdivision bas soon as ~Paei~eaete 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. 

d. 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 limits of subsection 8 of section 33-10-13-15; or 

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

e. 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. 

f. 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. 

H;story: Effective March 1, 1994; amended effective July 1, 1995i 
May 1, 1998. 
General Author;ty: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-19-94.1-14. Waste d;sposal. 

1. General requ;rements. 

a. A licensee 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 limits 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 licensed 
pursuant to 10 CFR 61; or 

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

2. Method·for obta;n;ng approval of proposed d;sposal 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. 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; 

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

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

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

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

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

(a) The licensee 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 radionuclide listed 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. 

4. 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. 

5. 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 ~Ci], or less, of hydrogen-3 or carbon-14 per 
gram of medium used for liquid scintillation 
counting; and 

(2) One and eighty-five one-hundredths kilobecquerels 
[0.05 ~Ci], 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 licensee or registrant shall maintain records in 
accordance with subsection 9 of section 33-10-04.1-15. 

6. 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 ;AieA8es--fep-s;s~esa~-ai 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 low-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!l Each shipment of radioactive waste aest§Aa!ea 
intended for disposal at a licensed low-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 licensed land disposal 
facility must document the information required on 
the uniform low-level radioactive waste manifest and 
transfer this recorded manifest information to the 
intended consignee in accordance with appendix G. 

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, 1995i 
May 1, 1998. 
General Authority: NDCC 23-29.1-94 
Law Implemented: NDCC 23-29.1-94.1 

33-19-94.1-15. Records. 

1. General provisions. 

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

c. The licensee or registrant shall make a clear distinction 
among the quantities entered on the records required by 
this chapter, such as, total effective dose equivalent, 
total organ dose equivalent, shallow dose equivalent, eye 
dose equivalent, deep dose equivalent, or committed 
effective dose equivalent. 

2. Records of radiation protection programs. 

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

(1) The provisions of the program; and 

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

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

3. Records of surveys. 

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

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

(1) Records of the results of surveys to determine the 
dose from external sources of radiation 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 bioassays required pursuant to subparagraphs a 
and b of paragraph 3 of subdivision a of subsection 3 
of section 33-10-04.1-11; and 

(4) Records of the results of measurements and 
calculations used to evaluate the release of 
radioactive effluents to the environment. This 
includes those records of the results of measureme-ntS 
and calculations used to evaluate the release of 
radioactive effluents to the environment required 
under the standards for protection against radiation 
in effect prior to March 1, 1994. 

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

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

5. Records of prior occupational dose. 

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

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

6. Records of planned special exposures. 
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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. 

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

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

7. Records of individual monitoring results. 

a. Recordkeeping requirement. Each licensee 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 equivalent to the skin, and 
shallow dose equivalent to the extremities; 

(2) The estimated intake of radionuclides, see 
subsection 2 of section 33-10-04.1-06; 
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(3) The committed effective dose equivalent assigned to 
the intake of radionuclides; 

(4) The specific information used to 
committed effective dose equivalent 
subdivision c of subsection 4 
33-10-04.1-06; 

calculate the 
pursuant to 
of section 

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

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

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

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

8. Records of dose to individual members of the public. 

a. Each licensee or registrant shall maintain records 
sufficient to demonstrate compliance with the dose limit 
for individual members of the public. See subsection 1 of 
section 33-10-04.1-07. 
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b. The licensee or registrant shall retain .ne records 
required by subdivision a until the department terminates 
each pertinent license or registration requiring the 
record. 

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

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

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

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

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

11. 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 
possess radioactive material with a half-life greater than one 
hundred twenty days. in an unsealed form. shall forward the 
following records to the department: 

a. Records of dis osal of licensed material made under 
subsection 2 of section 33-10-04.1-14 includin 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. 

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

a. Records of disposal of licensed material made under 
subsection 2 of section 33-10-04.1-14 (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. 

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

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

33-18-84.1-16. Reports. 

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

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

(1) Immediately after its occurrence becomes known to the 
licensee or registrant, stolen, lost, or missing 
licensed or registered radioactive material in an 
aggregate quantity equal to or greater than one 
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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 licensee or registrant, lost, stolen, or 
missing licensed or registered radioactive material 
in an aggregate quantity greater than ten times the 
quantity specified in appendix C that is still 
missing. 

(3) Immediately after its occurrence becomes known to the 
registrant, a stolen, lost, or missing radiation 
machine. 

b. Written reports. Each licensee or registrant required to 
make a report pursuant to subdivision a, within thirty 
days after making the telephone report, shall make a 
written report to the department setting forth the 
following information: 

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

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

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

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

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

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

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

2. Not;f;cat;on of ;nc;dents. 

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 [258 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 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. 

b. 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 
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(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 licensee or registrant 
shall submit a written report within thirty days after 
learning of any of the following occurrences: 

(1) Incidents for which notification is required by 
subsection 2; or 

(2) Doses in excess of any of the following: 

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

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

(c) The limits for an embryo or fetus of a declared 
pregnant woman in subsection 8 of section 
33-10-04.1-06; 
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(d) The limits for an individual member of the 
public in subsection 1 of section 33-10-04.1-07; 
or 

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

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

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

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

(b) An unrestricted area in excess of ten times the 
applicable limit set forth in this chapter or in 
the license or registration, whether or not 
involving exposure of any individual in excess 
of the limits in subsection 1 of section 
33-10-04.1-07; or 

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

b. Contents of reports. 

(1) 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 (ALARAI 
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 ex~esea: the name, social security 
account number, and date of birth. With respect to 
the limit for the embryo or fetus in subsection 8 of 
section 33-1G-G4.1-G6, 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. All licensees or registrants who make reports pursuant to 
subdivision a shall submit the report in writing to the 
department. 

4. Reports of planned spec;al 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 
33-1G-G4.1-G6, 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. 

5. Report;ng requ;rements. 

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 limit on intake 
specified in 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 in which equipment is disabled or fails to 
function as designed when: 

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

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

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

(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 lowest annual limit on 
intake specified in appendix B of this chapter 
for the material; and 

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

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

(e) Any personnel radiation exposure data available. 

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

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

(b) The exact location of the event; 

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

(d) Date and time of the event; 

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

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

6. Reports of individual monitoring. 

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

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

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

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

Cesium-137 
Cobalt-6e 
Gold-198 
Iodine-131 
Iridium-192 
Krypton-85 
Promethium-147 
Technetium-99m 

Ci 
1 
1 

1ee 
1 

le 
1,eee 

le 
1,000 

Activitya 

GBq 
37 
37 

3,7ee 
37 

370 
37,e00 

370 
37,eee 

a The department may require as a license condition, 
or by rule, or order pursuant to section 33-le-01-e9, 
reports from licensees or registrants who are 
licensed or registered to use radionuclides not on 
this list, in quantities sufficient to cause 
comparable radiation levels. 

b. Each licensee or registrant in a category listed in 
subdivision a shall submit an annual report of the results 
of individual monitoring carried out by the licensee or 
registrant for each individual for whom monitoring was 
required by subsection 2 of section 33-le-e4.1-09 during 
that year. The licensee or registrant may include 
additional data for individuals for whom monitoring was 
provided but not required. The licensee or registrant 
shall use the department•s current occupational radiation 
exposure form (SFN 8416) or equivalent or electronic media 
containing all the information required by the 
department•s current occupational radiation exposure form 
(SFN 8416) . 

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

7. Notifications and reports to individuals. 

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

b. When a licensee or registrant is required pursuant to 
s~aseetteA-3 this section to report to the department any 
exposure of an individual to radiation or radioactive 
material, the licensee or registrant shall also Aettiy 
provide the individual a copy of the report submitted to 
the department. Such Aettee reports shall be transmitted 
at a time not later than the transmittal to the 
department;--aAa--sha~~--ee~~y--wtth--the--~PevtsteAs--ei 
s~aatvtsteA-a-ei-s~aseetteA-3-ei-seetteA-33-19-19-92. 
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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, 1995i 
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 

33-19-94.1-17. 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 ae+ew--eP--e~~a+--te--iAe--siaAaapas--s~eetftea--tA 
a~~eAatM-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, sold, or transferred until the 
decontamination survey has been verified and accepted by the 
department. 

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

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

b. 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 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; 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. 

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

d. When calculating total effective dose equivalent to the 
average member of the critical group the licensee shall 
base estimates on the greatest 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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2. 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 
avera e member of the critical rou that does not exceed 
twent -five hundredths millisievert 25 millirem er ear 
including that from ground water sources of drinking water, 
and the residual radioactivity has been reduced to levels that 
are as low as reasonably achievable. Determination of the 
levels which are as low as reasonably achievable shall take 
into account consideration of any detriments, such as loss 
from transportation accidents, expected to potentially result 
from decontamination and waste disposal. 

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

a. The licensee can demonstrate that further reductions in 
residual radioactivity necessary to comply with the 
provisions 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 licensee has provided sufficient financial assurance 
to enable an independent third party. including a 
governmental custodian of a site, to assume and carry out 
responsibilities for any necessary control and maintenance 
of the site. Acceptable financial assurance mechanisms 
are: 

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

(2) Surety method, insurance. or.other guarantee method 
as described in chapter 33-10-03; 
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(3) A statement of intent in the case of federal. state. 
or local government licensees, as described in 
chapter 33-10-03; or 

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

d. The licensee has submitted a decommissioning plan or 
license termination plan to the department indicating the 
licensee's intent to decommission in accordance with 
chapter 33-10-03. and specifying that the licensee intends 
to decommission by restricting use of the site. The 
licensee shall document in the license termination plan or 
decommissioning plan how the advice of individuals and 
institutions in the community who may be affected by the 
decommissioning has been sought and incorporated, as 
appropriate. following analysis of that advice. 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 
radioactivity distinguishable from background to 
the average member of the critical group will 
not exceed twenty-five hundredths millisievert 
[25 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 [1ee millirem] per year; or 

(2) Five millisieverts [See millirem] per year provided 
the licensee: 

(a) Demonstrates 

(b) Makes prov1s1ons 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 license 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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a. 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 
[lee millirem per year] limit of section 33-le-e4.1-e7 
would be unlikely, by submitting an analysis of possible 
sources of exposure; 

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

c. 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; 

d. 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-le-e3-e5 and specifying that 
the licensee proposes to decommission by use of alternate 
criteria. The licensee shall document in the 
decommissioning plan or the license termination plan how 
the advice of individuals and institutions in the 
community who may be affected by the decommissioning has 
been sought and incorporated as appropriate, following 
analysis of that advice. In seeking such advice, the 
licensee shall provide for: 

(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 

e. 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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5. Public notification and public participation. Upon the 
receipt of a license termination plan or decommissioning plan 
from the licensee. or a proposal by the licensee for release 
of a site pursuant to subsection 3 or 4. or whenever the 
department deems such notice to be in the public interest. the 
department shall provide opportunity for public comment. 
Public comment procedures shall include the following: 

a. Notice shall be given by publication in a newspaper of 
general circulation in the area where the license is 
located or in a state publication designed to give public 
notice; to persons on a mailing list developed by the 
department. including those who request in writing to be 
on the list; and by other means if necessary to 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 required by this 
subsection; and the time and place of any hearing that may 
be held, including a statement of procedures to request a 
hearing. unless a hearing has already been scheduled; 

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. 

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

History: Effective May 1, 1998. 
General Authority: NDCC 23-29.1-94 
Law Implemented: NDCC 23-29.1-93, 23-29.1-94, 23-29.1-94.1 
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Description 

(1) AIR-PURIFYING RESPIRATORS 6 

Facepiece, half-mask7 

Facepiece, full 
Facepiece, half-mask 
full, or hood 

(2) ATMOSPHERE-SUPPLYING 
RESPIRATORS 

1. Air-line respirator 

Facepiece, half-mask 
Facepiece, half-mask 
Facepiece, full 
Facepiece, full 
Facepiece, full 
Hood 
Suit 

2. Self-contained 
breathing apparatus 
(SCBA) 

Facepiece, full 
Facepiece, full 
Facepiece, full 
Facepiece, full 

APPENDIX A 
PROTECTION FACTORS FOR RESPIRATORS1 

Modes 3 

NP 
NP 
pp 

CF 
D 
CF 
D 
PD 
CF 
CF 

D 
PD 
RD 
RP 

Protection Factors4 Tested & Certified Equipment 

Particu
ates 
only 

10 
50 
1000 

Particu
lates, 
gases & 
vapors 

1000 
5 

2000 

National Institute for Occupational 
Safety and Health & Mine Safety and 
Health Administration tests for 
permissibility 

30 CFR 11, Subpart K. 

5 30 CFR 11, Subpart J. 
2ooq 

9,10 

50 
10,00011 30 CFR 11, Subpart H. 

50 
5,00012 
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( 3) COMBINATION 
RESPIRATORS 

Any combination of 
air-purifying and 
atmosphere-supplying 
respirators 

Protection 30 CFR 11, Sec. 11.63(b). 
factor for type 
and mode of 
operation as 
listed above. 

FOOTNOTES 

1. For use in the selection of respiratory p~otective 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 
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 p~otective 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 econcentration 
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inhaled = is the A~mbient airborne concentration divided by the P2rotection 
factor. 

b. The protection factors apply: 

(1) Only for individuals trained in using respirators and wearing properly 
fitted respirators that are used and mainiained under supervision in a 
well-planned respiratory p~otective 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 radioactive gas or vapor respiratory hazards . 

(3) No adjustment is to be made for the use of sorbents against radioactive 
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. 

5. 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 p~otective 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. 

6. Canisters and cartridges shall not be used beyond service-life limitations. 

7. 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 . 

8. 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 m3 /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 m3 /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 m3 /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. 



...... ...... ...... 

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 listed 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 

QUANTITIES1 OF LICENSED OR REGISTERED MATERIAL REQUIRING LABELING 

Radionuclide Quantity Radionuclide Quantity 
Ci)* ( Ci)* 

Hydrogen-] 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 -r-;--&e-e- 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-33m 1,000 
Gallium-68 1,000 Krypton-35m 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-56 1,000 Rubidium-79 1,000 
Germanium-57 1,000 Rubidium-31m 1,000 
Germanium-58 10 Rubidium-81 1,000 
Germanium-59 1,000 Rubidium-32m 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-SO 100 
Arsenic-72 100 Strontium-81 1,000 

* To convert .uCi to kBq, multiply the .uCi value by 37. 
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APPENDJ:X C 

QUANTJ:TJ:ES1 OF LJ:CENSED OR REGJ:STERED MATERJ:AL REQUJ:RJ:NG LABELJ:NG 

Radionuclide Quantity Radionuclide Quantity 
Ci * Ci * 

Arsenic-73 100 Strontium-83 100 
Arsenic-74 100 Strontium-35m 1,000 
Arsenic-76 100 Strontium-85 100 
Arsenic-77 100 Strontium-37m 1,000 
Arsenic-78 1,000 Strontium-89 10 
Selenium-70 1,000 Strontium-90 0.1 
Sel~nium-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 Cadrnium-104 1,000 
Molybdenum-101 1,000 Cadrnium-107 1,000 
Technetium-93m 1,000 Cadrnium-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 Cadrnium-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 Indi um-11 0 
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 kBq, multiply the ,uCi value by 37. 
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APPENDIX C 

QUANTITIES 1 01" LICENSED OR REGISTERED MATERIAL REQUIRING LABELING 

Radionuclide Quantity Radionuclide Quantity 
Ci * Ci * 

Ruthenium 94 1,000 Indium-112 1,000 
Ruthenium-97 1,000 Indium-113m 1,000 
Ruthenium-103 100 Indium-114m 10 
Ruthenium-lOS 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-lOS 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 Iodine-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 Iodine-132 100 

(5. 76 d) 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 
Ant imony-13 0 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 ~Ci to kBq, multiply the ~Ci value by 37. 
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APPEND:IX C 

QUANT:IT:IES1 OF L:ICENSED OR REG:ISTERED MATER:IAL REQU:IR:ING LABEL:ING 

Radionuclide 

Barium-126 
Barium-128 
Barium-131m 
Barium-131 
Barium-133m 
Barium-133 
Barium-135m 
Barium-139 
Barium-140 
Barium-141 
Barium-142 
Lanthanum-131 
Lanthanum-132 
Lanthanum-135 
Lan thanum-13 7 
Lanthanum-138 
Lanthanum-140 
Lanthanum-141 
Lanthanum-142 
Lanthanum-143 
Cerium-134 
Cerium-135 
Cerium-137m 
Cerium-137 
Cerium-139 
Cerium-141 
Cerium-143 
Cerium-144 
Praseodymium-136 
Praseodymium-137 
Praseodymium-138m 
Praseodymium-139 
Praseodymium-142m 
Praseodymium-142 
Praseodymium-143 
Praseodymium-144 
Praseodymium-145 
Praseodymium-147 
Neodymium-136 
Neodymi um-13 8 
Neodymium-139m 
Neodymium-139 
Neodymium-141 
Neodymium-147 
Neodymium-149 
Neodymium-151 
Terbium-147 
Terbium-149 
Terbium-150 
Terbium-151 
Terbium-153 
Terbium-154 
Terbium-155 
Terbium-156m 

(5.0 h) 
Terbium-156m 

(24.4 h) 
Terbium-156 
Terbium-157 
Terbium-158 
Terbium-160 
Terbium-161 

1,000 
100 

1,000 
100 
100 
100 
100 

1,000 
100 

1,000 
1,000 
1,000 

100 
1,000 

10 
100 
100 
100 

1,000 
1,000 

100 
100 
100 

1,000 
100 
100 
100 

1 
1,000 
1,000 
1,000 
1,000 
1,000 

100 
100 

1,000 
100 

1,000 
1,000 

100 
1,000 
1,000 
1,000 

100 
1,000 
1,000 
1,000 

100 
1,000 

100 
1,000 

100 
1,000 

1,000 

1,000 
100 

10 
1 

10 
100 

Radionuclide 

Promethium-141 
Promethium-143 
Promethium-144 
Promethium-145 
Promethium-146 
Promethium-147 
Promethium-148m 
Promethium-148 
Promethium-149 
Promethium-150 
Promethium-151 
Samarium-141m 
Samarium-141 
Samarium-142 
Samarium-145 
Samarium-146 
Samarium-147 
Samarium-151 
Samarium-153 
Samarium-155 
Samarium-156 
Europium-145 
Europium-146 
Europium-147 
Europium-148 
Europium-149 
Europium-150 

(12.62 h) 
Europium-150 

(34.2 y) 
Europium-152m 
Europium-152 
Europium-154 
Europium-155 
Europium-156 
Europium-157 
Europium-158 
Gadolinium-145 
Gadolinium-146 
Gadolinium-147 
Gadolinium-148 
Gadolinium-149 
Gadolinium-151 
Gadolinium-152 
Gadolinium-153 
Gadolinium-159 
Ytterbium-162 
Ytterbium-166 
Ytterbium-167 
Ytterbium-169 
Ytterbium-175 
Ytterbium-177 
Ytterbium-178 
Lutetium-169 
Lutetium-170 
Lutetium-171 
Lutetium-172 
Lutetium-173 
Lutetium-174m 
Lutetium-174 
Lutetium-176m 
Lutetium-176 

*To convert ~Ci to kBq, multiply the ~Ci value by 37. 

182 

1,000 
100 

10 
10 

1 
10 
10 
10 

100 
1,000 

100 
1,000 
1,000 
1,000 

100 
1 

100 
10 

100 
1,000 
1,000 

100 
100 
100 

10 
100 

100 

100 
1 
1 

10 
100 
100 

1,000 
1,000 

10 

1 

100 
0.001 

100 
10 

100 
10 

100 
1,000 

100 
1,000 

100 
100 

1,000 
1,000 

100 
100 
100 
100 

10 
10 
10 

1,000 
100 



APPENDIX C 

QUA.NTITIES 1 OF LICENSED OR REGISTERED MATERIAL REQUIRING LABELING 

Radionuclide Quantity Radionuclide Quantity 
Ci * Ci * 

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 
Erbium-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 d) 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 ~Ci to kBq, multiply the ~Ci value by 37. 
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APPEND:IX C 

QOANT:IT:IES1 OF L:ICENSED OR REG:ISTERED MATER:IAL REQO:IR:ING LABEL:ING 

Radionuclide Quantity Radionuclide Quantity 
Ci * Ci * 

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 
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 y) 0.001 

* To convert ,uCi to kBq, multiply the ,uci value by 37. 
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QUANTITIES1 OF LICENSED OR REGISTERED MATERIAL REQUIRING LABELING 

Radionuclide 

Neptunium-236 
(22.5 h) 
Neptunium-237 
Neptunium-238 
Neptunium-239 
Neptunium-240 
Plutonium-234 
Plutonium-235 
Plutonium-236 
Plutonium-237 
Plutonium-238 
Plutonium-239 
Plutonium-240 
Plutonium-241 
Plutonium-242 
Plutonium-243 
Plutonium-244 
Plutonium-245 
Americium-237 
Americium-238 
Americium-239 
Americium-240 
Americium-241 
Americium-242m 
Americium-242 
Americium-243 
Americium-244m 
Americium-244 
Americium-245 
Americium-246m 
Americium-246 
Curium-238 
Curium-240 
Curium-241 

Any alpha-emitting 
radionuclide not 
listed above or 
mixtures of alpha 
emitters of unknown 
composition 

1 
0.001 

10 
100 

1,000 
10 

1,000 
0.001 

100 
0.001 
0.001 
0.001 
0.01 
0.001 

1,000 
0.001 

100 
1,000 

100 
1,000 

100 
0.001 
0.001 

10 
0.001 

100 
10 

1,000 
1,000 
1,000 

100 
0.1 
1 

0.001 

Radionuclide 

Curium-242 
Curium-243 
Curium-244 
Curium-245 
Curium-246 
Curium-247 
Curium-248 
Curium-249 
Berkelium-245 
Berkelium-246 
Berkelium-247 
Berkelium-249 
Berkelium-250 
Californium-244 
Californium-246 
Californium-248 
Californium-249 
Californium-250 
Californium-251 
Californium-252 
Californium-253 
Californium-254 
Einsteinium-250 
Einsteinium-251 
Einsteinium-253 
Einsteinium-254m 
Einsteinium-254 
Fermium-252 
Fermium-253 
Fermium-254 
Fermium-255 
Fermium-257 
Mendelevium-257 
Mendelevium-258 

Any radionuclide 
other than alpha
emitting radionuclides 
not listed above, or 
mixtures of beta 
emitters of unknown 
composition 

0.01 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

1,000 
100 
100 

0.001 
0.1 

10 
100 

1 
0.01 
0.001 
0.001 
0.001 
0.001 
0.1 
0.001 

100 
100 

0.1 
1 
0.01 
1 
1 

10 
1 
0.01 

10 
0.01 

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 radionuclides in the combination 
may not exceed "1" -- that is, unity. 

1The 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 Bq and 37 MBq (0.001 and 1,000 ~Ci). Values of 3.7 
MBq (100 ~Ci) have been assigned for radionuclides having a radioactive half
life in excess of E+9 years, except rhenium, 37 MBq (1,000 ~Ci), to take into 
account their low specific activity. 

*To convert ~Ci to kBq, multiply the ~Ci 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 

1. 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, 
technetiurn-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. 

2. Certification 

3 . 

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. 

a. 

Control and tracking 

Any radioactive waste generator who transfers 
radioactive 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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(1) 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; 

(2) 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; 

(3) Conduct a quality control program to ensure 
compliance with subsections 1 and 2 of appendix E; 
the program shall include management evaluation of 
audits; 

(4) Prepare shipping manifests to meet the 
requirements of subsections 1 and 2; 

(5) 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; 

(6) Include one copy of the manifest with the 
shipment; 

(7) 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 

(8) 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. 

b. 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; 

(2) 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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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; 

(3) Forward a copy of the new manifest to the land 
disposal facility operator at the time of 
shipment; 

(4) Include the new manifest with the shipment to the 
disposal site; 

(5) 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 
disposition is autho:t ±zed by the departntent the 
license is terminated; and 

(6) 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. 

c. Any licensed waste processor who treats or repackages 
wastes 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; 

(2) 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; 

(3) 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; 

(4) 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; 

(5) Conduct a quality control program to ensure 
compliance with subsections 1 and 2 of appendix E. 
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The program shall include management evaluation of 
audits; 

(6) 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; 

(7) Include the new manifest with the shipment; 

(8) 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 

(9) 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. 

d. The land disposal facility operator shall: 

(1) 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; 

(2) Maintain copies of all completed manifests or 
equivalent documentation until the depa:rtntent 
authorizes their: disposition license is 
terminated; and 

(3) 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. 

e. 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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(1) Be investigated by the shipper if the shipper has 
not received notification or receipt within twenty 
days after transfer; and 

(2) 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 radioactive waste intended 
for ultimate disposal at a licensed low-level radioactive waste 
land disposal facility must prepare a Manifest (Federal OMB 
Control Numbers 3150-0164, -0165, and -0166) reflecting 
information requested on applicable U.S. Nuclear Regulatory 
Commission (NRC) Forms 540 (Uniform Low-Level Radioactive Waste 
Manifest (Shipping Paper)) and 541 (Uniform Low-Level 
Radioactive Waste Manifest (Container and Waste Description)) 
and, if necessary, on an applicable NRC Form 542 (Uniform 
Low-Level Radioactive Waste Manifest (manifest Index and 
Regional Compact Tabulation)). NRC Forms 540 and 540A 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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4 0 CFR parts 2 59, 2 61 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 radioactive waste. 

Computer-readable medium means that the regulatory agency's 
computer can transfer the information from the medium into its 
memory and process the data. 

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

Decontamination facility means a facility operating under a 
Commission or Agreement State license whose principal purpose is 
decontamination of equipment or materials to accomplish recycle, 
reuse, or other waste management objectives, and, for purposes 
of this 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 Radioactive 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 CPR 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 1n 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 
radioactive waste for transportation, typically consigning this 
type of waste to a licensed waste collector, waste processor, or 
land disposal facility operator. 

Shipping paper means NRC Form 540 and, if required, NRC Form 
540A which includes the information required by DOT in 49 CPR 
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 radioactive 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 radioactivity or is radioactively 
contaminated for which the licensee foresees no further use, and 
( 2) transfers this material or component to a licensed land 
disposal facility or to a licensed waste collector or processor 
for handling or treatment prior to disposal. A licensee 
performing processing or decontamination services may be a 
''waste generator I I if the transfer of low-level radioactive 
waste from its facility is defined as ''residual waste. I I 

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. 

B. 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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2. The total number of packages/disposal containers; 

3. The total disposal volume and disposal weight in the 
shipment; 

4. The total radionuclide activity in the shipment; 

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

6. 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. 

C. Disposal Container and Waste Information 

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

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

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

3. The volume displaced by the disposal container; 

4. The gross weight of the disposal container, including 
the waste; 

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

6. A physical and chemical description of the waste; 

7. 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; 

8. The approximate volume of waste within a container; 

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

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

D. 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; 

2. A physical and chemical description of the waste; 

3. The total weight percentage of chelating agent if the 
chelating agent exceeds 0.1% by weight, plus the 
identity of the principal chelating agent; 

4. 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 (b) 
must be identified; 

5. 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. 

E. 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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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: 

~ The volume of waste within the disposal container; 

(b) A physical and chemical description of the waste, 
including the solidification agent, if any; 

l£l 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 if the media is claimed to meet 
stability requirements in 10 CFR part 61 section 56 
subsection (b); and 

~ 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. 

II. 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 radioactive waste to a land 
disposal facility or a licensed waste collector shall 
comply with the requirements in paragraphs A.1 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; 

1£l 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) is 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; 

~ 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 Radioactive 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 

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

B. Any waste collector licensee who handles 
prepackaged waste shall: 

only 

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

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

~ Forward a copy or electronically transfer the 
Uniform Low-Level Radioactive Waste Manifest to the 
intended consignee so that either: 

ill 

ill 

(1) Receipt of the manifest precedes the LLW 
shipment or 

~ The manifest is delivered to the consignee with 
the waste at the time the waste is transferred 
to the consignee. Using both (i) and (ii) is 
also acceptable; 

Include NRC Form 540 (and NRC Form 540A, if 
required) with the shipment regardless of the 
option chosen in paragraph B.3 of this section; 

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

l!l Retain a copy of or electronically store the 
Uniform Low-Level Radioactive Waste Manifest and 
documentation of acknowledgment of receipt as the 
record of transfer of licensed material as required 
by 10 CFR parts 30, 40, and 70; 

(g) 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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appendix, conduct an nvestigation in accordance 
with paragraph E of this appendix; and 

{h) Notify the shipper anc the Administrator of the -- nearest Commission R =gional Office when any 
shipment, or part of a shipment, has not arrived 
within 60 days afte receipt of an advance 
manifest, unless notif" ed by the shipper that the 
shipment has been cance led. 

c. Any licensed waste processc r who treats or repackages 
waste shall: 

{a) Acknowledge receipt of the waste from the shipper 
within one week of rec =ipt by returning a signed 
copy of NRC Form 540; 

{b) Prepare a new manifest .... hat meets the requirements 
of this appendix. Prepc: ration of the new manifest 
reflects that the pro l:essor is responsible for 
meeting these requireme nts. For each container of 
waste in the shipment, f.-he manifest shall identify 
the waste generators, the preprocessed waste 
volume, and the other P.nformation as required in 
paragraph I.E. of this ~=tppendix; 

E Prepare all wastes so t 1at the waste is classified 
according to 10 CPR pa t 61 section 55 and meets 
the waste characterist· cs requirements 1n 10 CPR 
part 61 section 56; 

(d) Label each package of w ~ste to identify whether it 
is Class A waste, Class B waste, or Class C waste, 
in accordance with 10 CF R part 61 section 55 and 10 
CPR part 61 section 57; 

(e) Conduct a quality ass urance program to assure 
compliance with 10 CPR part 61 section 55 and 10 
CPR part 61 section 56 (the program shall include 
management evaluation o audits); 

ill Forward a copy or el ectronically transfer the 
Uniform Low-Level Radioa ctive Waste Manifest to the 
intended consignee so that either: (I) Receipt of 
the manifest precedes t e LLW shipment or (ii) the 
manifest is delivered ~0 the consignee with the 
waste at the time the w aste is transferred to the 
consignee. Using both (I) and (ii) is also 
acceptable; 

{g) Include NRC Form 540 (and NRC Form 540A, if 
required) with the sh ipment regardless of the 
option chosen in para gr.: ph C.6 of this section; 
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(h) Receive 
shipment 
540; 

acknowledgment of the receipt of the 
in the form of a signed copy of NRC Form 

(i) Retain a copy of or electronically store the 
Uniform Low-Level Radioactive Waste Manifest and 
documentation of acknowledgment of receipt as the 
record of transfer of licensed material as required 
by 10 CFR parts 30, 40, and 70; 

ill 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 

(k) 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 notified by the shipper that the 
shipment has been canceled. 

D. The land disposal facility operator shall: 

(a) Acknowledge receipt of the waste within one week of 
receipt by returning, as a minimum, a signed copy 
of NRC Form 540 to the shipper. The shipper to be 
notified is the licensee who last possessed the 
waste and transferred the waste to the operator. If 
any discrepancy exists between materials listed on 
the Uniform Low-Level Radioactive Waste Manifest 
and materials received, copies or electronic 
transfer of the affected forms must be returned 
indicating the discrepancy; 

(b) Maintain copies of all completed manifests and 
electronically store the information required by 10 
CFR part 61 section 80 subsection (1) until the 
Commission terminates the license; and 

J.El 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 notified by the shipper that the 
shipment has been canceled. 

E. Any shipment or part of a shipment for which· 
acknowledgment is not received within the times set 
forth in this section must: 
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~ Be investigated by the shipper if the shipper has 
not received notification or receipt within twenty 
days after transfer; an~ 

l£l Be traced and reported. The investigation shall 
include tracing the sh~pment and filing a report 
with the nearest commission regional office. Each 
licensee who conducts c trace investigation shall 
file a written report with the appropriate nuclear 
regulatory commission egional office within two 
weeks of completion of ~he investigation. 
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A Color: 

APPENDIX H 
RADIATION SYMBOL 

1---SA--

1. The cross-hatched area is to be magenta, or purple, or black, and; 

2. The background is to be yellow. 

B. Dimensions. The dimensions of the symbol are based on the radius of the 
center circle (A): 

1. The radius of the symbol is 5 times the radius of the center circle (SA). 

2. The space between the center circle and the blades is one half of the 
radius of the center circle (AJ2). 
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CHAPTER 33-19-95 

33-19-95-94. Equipment control. 

1. Performance requirements for radiogra hy equipment. Equipment 
used in industrial radiographic op rations must meet the 
following minimum criteria: 

a. 

b. In addition to the requ rements specified in 
subdivision a, the following equirements apply to 
radiographic exposure devices and associated equipment. 

(1) Each radiographic exposure evice must have attached 
to it by the user, a du able, legible, clearly 
visible label bearing the: 

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

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

(c) Model number and ser al number of the sealed 
source; 

(d) Manufacturer of the sea ed source; and 

(e) Licensee's name, addre s, and telephone number. 

(2) Radiographic exposure devi es intended for use as 
type B transport containers ust meet the applicable 
requirements of 1e CFR part 1. 

(3) Modification of any exposu e devices and associated 
equipment is prohibited unl ss the design of any 
replacement component, i eluding source holder, 
source assembly, controls, o guide tubes would not 
compromise the design safet 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) 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. 

(2) 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. 

(3) The outlet fittings, lockbox, 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. 

(4) Each sealed source or source assembly must have 
attached to it or engraved in it, a durable, legible, 
visible label with the words: 11 DANGER RADIOACTIVE". 
The label must not interfere with the safe operation 
of the exposure device or associated equipment. 

(5) The guide tube must have passed the crushing tests 
for the control tube as specified in American 
national staAaaPa standards institute N432-198e and 
a kinking resistance test that closely approximates 
the kinking forces likely to be encountered during 
use. 

(6) Guide tubes must be used when moving the source out 
of the device. 

(7) 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. 

(8) The guide tube exposure head connection must be able 
to withstand the tensile test for control units 
specified in American national staAaaPa standards 
institute N432-198e. 
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(9) Source changers must provide a system for assuring 
that the source will not be accidentally withdrawn 
from the changer when connec ing or disconnecting the 
drive cable to or from a sou ce assembly. 

d. A~~--Aew~y--ffiaA~fae!~Pea-Paategpa Rte-ex~es~Pe-aevtees-aAa 
asseeta!ea---e~~t~ffieAt---ae~~tPea --ay---~teeAsees---afteP 
daA~aPy-19i--1992i--~~st--ee~~y- wttR-!Re-Pe~~tPeffieAts-ef 
iRts-seetteA~ 

e~--A~~-PaategPa~Rte-ex~es~Pe-aevtees aAa-asseetatea-e~~t~ffieAt 
tA-~se--afieP--JaA~aPy-19;--1996; -~~st--ee~~y--wtiR--tRe 
Pe~~tPeffieAts-ef-iRts-seetteA~ 

2. Limits on levels of radiation fo radiographic exposure 
devices and storage containers. 

a. 
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b. Subdivision a of this subsection applies to all equipment 
manufactured prior to January 19, 1992. After January 19, 
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. Lock;ng of sources of radiat;on. 

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 locked at 
all times except when under the direct surveillance of a 
radiographer or radiographer trainee, or as may be 
otherwise authorized pursuant to subsection 1 of section 
33-19-95-96. 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. 

b. 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. 

c. 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 33-19-95-96. 

4. Storage precaut;ons. 

a. Locked radiographic exposure devices, source changers, 
storage containers, and radiation machines shall be 
physically secured to prevent tampering or removal by 
unauthorized personnel. 

b. 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 c and if the vehicle 
does not constitute a permanent storage location as 
described in subdivision d. 
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c. If a vehicle is to be used f r storage of radioactive 
material, a vehicle survey mu t be performed after 
securing radioactive material n the vehicle and before 
transport to ensure that radiatio levels do not exceed 
the limits specified in s bsection 3 of section 
33-10-04.1-16 at the exterior sur ace of the vehicle. 

d. A storage or use location is permanent if radioactive 
material is stored at the locatio for more than ninety 
days and any one or more of the following applies to the 
location: 

(1) Telephone service is establi hed by the licensee. 

(2) Industrial radiographic se vices are advertised for 
or from the location. 

(3) Industrial radiographic op rations are conducted at 
other sites due to arran ements made from the 
location. 

5. Radiation survey instruments. 

a. The licensee or registrant sh 11 maintain sufficient 
calibrated and operable radiation survey instruments to 
make physical radiation survey as required by this 
chapter and chapter 33-10-04.1. nstrumentation required 
by this subsection must have a range such that !we 
ffit~~tPeeA!geAs-f5~l6-x-l9-7 ee~~e s--~eP--kt~egPaffi} five 
hundred sixteen billionths oulombs er kilo ram 
2 milliroent ens per hour throu h eAe-PeeA!geA--{2~58--x 

19- ee~~effiBs--~eP-kt~egpaffi} two hundred fift millionths 
coulombs er kilo ram 1 roent en per hour can be 
measured. 

b. Each radiation survey instrument hall be calibrated: 

(1) At energies appropriate for use and at intervals not 
to exceed three months and after each instrument 
servicing. 

(2) Such that accuracy within plus or minus twenty 
percent can be demonstrated. 

(3) At two points located ap roximately one-third and 
two-thirds of full-scale on each scale for linear 
scale instruments; at midran e of each decade, and at 
two points of at least one d cade for logithmic scale 
instruments; and at appro riate points for digital 
instruments. 

208 



c. Records of these calibrations must be maintained for two 
years after the calibration date for inspection by the 
department. 

d. 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. 

6. 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. 

b. Each sealed source shall be tested for leakage at 
intervals not to exceed six months. In the absence of a 
certificate from a transferor that a test has been made 
within the six-month period prior to the transfer, the 
sealed source shall not be put into use until tested. 

c. The leak test shall be capable of detecting the presence 
of ftve-!Ae~saAa!AS--ffitePee~Pte--{!85---aee~~ePets} one 
hundred eighty-five becguerels [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 ffitePee~Ptes-faee~~ePets} 
becguerels [microcuries] and maintained for inspection by 
the department for two years after the required leak test 
is performed. 

d. Any test conducted pursuant to subdivisions b and c which 
reveals the presence of ftve-!Ae~saAa!AS--ffitePee~Pte--fl85 
aee~~ePets} one hundred eighty-five becguerels [0.005 
microcurie] or more of removable radioactive material 
shall be considered evidence that the sealed source is 
leaking. The licensee shall immediately withdraw the 
equipment involved from use and shall cause it to be 
decontaminated and repaired or to be disposed of, in 
accordance with this article. Within five days after 
obtaining results of the test, the licensee shall file a 
report with the department describing the equipment 

209 



involvedt the test resultst and the corrective action 
taken. 

e. Each radiographic exposure device must have permanently 
attached to it a durable tag which hast as a minimumt the 
instruction: "Danger - Radioactive Material - Do Not 
Handle - Notify Civil Authorities if Found". 

7. Quarterly inventory. Each licensee shall conduct a quarterly 
physical inventory to account for 11 sealed sources and 
radiography exposure devices recei ed or possessed by the 
licensee. The records of the invento ies shall be maintained 
for two years from the date of the in entory for inspection by 
the department and shall include the quantities and kinds of 
radioactive materialt the location of sealed sourcest the date 
of the inventoryt the name of the in ividual conducting the 
inventoryt the manufacturert the mod 1 numbert and the serial 
number. 

8. Utilization logs. Each licensee or egistrant shall maintain 
current logst which shall be kept available for inspection by 
the department for two years from the date of the recorded 
eventt showing for each source of adiation the following 
information: 

a. A unique identificationt such s serial numbert of each 
radiation machinet each radiographic exposure device in 
which a sealed source is located, and each sealed source. 

b. The identity of the radiographer o whom assigned. 

c. Locations where used and dates of use. 

d. The dates each source of radiation is removed from storage 
and returned to storage. 

9. Inspection and maintenance. 

a. Each licensee or registrant shall ensure that checks for 
obvious defects in radiation chinest radiographic 
exposure devices, storage contai erst and source changers 
are performed prior to each day o shift the equipment is 
used. 

b. Each licensee or registrant shall conduct a program of at 
least quarterly inspection and intenance of radiation 
machines, radiographic expo ure devices, storage 
containerst and source change s to assure proper 
functioning of components imp rtant to safety. All 
appropriate parts shall be maintained in accordance with 
the manufacturer•s specification . Records of inspection 
and maintenance shall be maintain d for inspection by the 
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department for two years from the date the inspection and 
maintenance is performed. 

c. If any inspection conducted pursuant to subdivision a orb 
reveals damage to components critical to radiation safety, 
the device shall be removed from service and labeled as 
defective until repairs have been made. 

10. Permanent radiographic installations. Permanent radiographic 
installations having high radiation area entrance controls of 
the type described in subsection 1 of section 33-10-04.1-10 
shall also meet the following requirements: 

a. Each entrance that is used for personnel access to the 
high radiation area shall have both visible and audible 
warning signals to warn of the presence of radiation. The 
visible signal shall be activated by radiation whenever 
the source is exposed. The audible signal shall be 
activated when an attempt is made to enter the 
installation while the source is exposed. 

b. 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 labeled 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. 

11. Reporting requirements. 

a. In addition to the reporting requirements specified in 
subsection 5 of section 33-10-04.1-16 and under other 
sections of this chapter, each licensee 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. 

b. The licensee shall include the following information in 
each report submitted under subdivision a: 

(1) A description of the equipment problem. 
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(2) Cause of each incident, if k own. 

(3) Manufacturer and model nu er of equipment involved 
in the incident. 

(4) Place, time, and date of the incident. 

(5) Actions taken to establish n rmal operations. 

(6) Corrective actions taken or planned to prevent 
recurrence. 

(7) Qualifications of personnel 'nvolved in the incident. 

c. Reports of overexposure submit ed under subsection 3 of 
section 33-10-04.1-16 which inv lve failure of safety 
components of radiography equip nt must also include the 
information specified in subdivis'on b. 

History: Amended effective October 1, 1982; Ju e 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 

33-19-85-95. Personal radiation sa ety requirements for 
radiographic personnel. 

1. Training and testing. 

a. The licensee or registrant shall ot permit any individual 
to act as a radiographer trainee ntil such individual has 
received copies of, instructions in, and has demonstrated 
an understanding of: 

(1) The subjects outlined in app ndix A of this chapter; 

(2) The rules contained in t is chapter and in the 
applicable sections of chapt rs 33-10-04.1, 33-10-10, 
and 33-10-13; 

(3) The appropriate department icense or certificate of 
registration; and 

(4) The licensee's or regi trant•s operating and 
emergency procedures. 

b. The licensee or registrant shall ot permit any individual 
to act as a radiographer, as de ined in this chapter, 
~A!~t unless such individual: 

(1) Has met the requiremen s of subdivision a of 
subsection 1; 
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(2} Has ~Pev~aea---!Re--ae~aP!~A!--w~!R--aee~~A!a!~eA 
sRew~Ag-ee~~e!~eA-ef 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 af!eP 
MaPeR-lr-1993. 

(6) Possesses a current identification card issued 
pursuant to subsection 5 issued by the department or 
other certifying entity recognized by the department. 

c. Records of the above training, including copies of written 
tests and dates of oral tests and field examinations, 
shall be maintained by the licensee or registrant for 
inspection by the department for three years following 
termination of employment. 

d. 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 least 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. 

2. 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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b. Methods and occasions for conduct·ng radiation surveys. 

c. Methods for controlling access to radiographic areas. 

d. Methods and occasions for lockin and securing sources of 
radiation. 

e. Personnel monitoring and the us of personnel monitoring 
equipment, including steps that m st be taken immediately 
by radiography personnel in the event a pocket dosimeter 
is found to be off-scale. 

f. Transportation to field locati ns, including packing of 
sources of radiation in the vehic es, posting of vehicles, 
and control of sources of radiati n during transportation. 

g. Minimizing exposure of individ als in the event of an 
accident. 

h. The procedure for notifying prop r personnel in the event 
of an accident. 

i. Maintenance of records. 

j. The inspection and maintenance of radiographic exposure 
devices, source changers, st rage containers, and 
radiation machines. 

3. Personnel monitoring control. 

a. The licensee or registrant shall ot permit any individual 
to act as a radiographer or as a radiographer trainee 
unless, at all times during radi graphic operations, each 
such individual wears a direct-re ding pocket dosimeter, 
an alarm ratemeter, and eith r a film badge or a 
thermoluminescent dosimeter exc pt that for permanent 
radiography facilities where othe appropriate alarming or 
warning devices are in routine u e, the wearing of an 
alarming ratemeter is not req ired. Pocket dosimeters 
shall have a range from zero to at least iwe--h~AaPea 
ffit~~tPeeA!geAs--£5~6-x-lQ-5 ee~~e s-peP-kt~egPaffi} fift -
six millionths coulombs er kilo am 288 milliroent ens 
and shall be recharged daily or at the start of each 
shift. Each badge or thermolumin scent dosimeter shall be 
assigned to and worn by only one ndividual. 

b. Pocket dosimeters shall be read nd exposures recorded at 

c. 

least once daily. 

Pocket dosimeters shall be checke 
radiation at periods not to excee 
dosimeters shall read within plu 
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 
thenmoluminescent 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 is calculated for the time 
period from issuance to loss or damage of the film badge 
or thenmoluminescent 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 f;ve-R~AdPed-ffi;~~;PeeAi§eAs one hundred twenty
nine millionths coulombs er kilo ram 
see milliroent ens 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. 

4. Supervision of radiographer trainee. Whenever a radiographer 
trainee uses radiographic exposure devices, sealed sources or 
related source handling tools, or conducts radiation surveys 
required by subdivisions band c of subsection 3 of section 
33-1e-es-e6 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. 

5. Identification card. 
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a. An identification card wi 11 be ssued to each individual 
who: 

(1) Provides the deoartment w· th documentation showina 
completion ofi 

(a) The radioaraoher trair ee trainina reauirements 
in subdivision a of subc ection 1. 

(b) The radiographer on-tt e-job training and the 
demonstration of COillPE tence reauirements in 
paragraphs 2. 3. and 4 of subdivision b of 
subsection 1. 

(2) The reauirements in paragr aph 1 do not aoolv to 
individuals designated as radioaraohers orior to 
March 12 1992. 

(3) Has successfullv comoleted within the last five 
years. the examination reaui red in paragraph 5 of 
subdivision b of subsection . 

b. Suspension. revocation. or denial. An identification card 
may be suspended. revoked. or deni ed if: 

(1) Violations of the reauiren ents of this article are 
noted; 

(2) Another certifying entity ha s revoked susoended. or 
denied an identification card for violations of 
applicable standards. 

c. Expiration of the identification c 
card wi 11 expire five years fr 
individual successfully comoleted 
in paragraph 5 of subdivision b o1 

History: Amended effective October 1, 1982; Jur 
994; Ma~ 12 1998. March 1, 1 

General Au 
Law Implem 

33-1 

1. 

thority: NDCC 23-29.1-94 
ented: NDCC 23-29.1-93, 23-29.1-94 

8-85-86. Precautionary procedures in 

Security. During each radiogr 
radiographer or radiographer trainee s 
surveillance of the operation to prot 
entry into a high radiation area, 
33-19-91, except: 
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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. 

2. Posting. Notwithstanding any provisions in subdivision c 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. 

3. Radiation surveys and survey records. 

a. No radiographic operation shall be conducted unless 
calibrated and operable radiation survey instrumentation, 
as described in subsection 5 of section 33-10-05-04 is 
available and used at each site where radiographic 
exposures are made. 

b. A survey with a radiation survey instrument shall be made 
after each radiographic exposure to determine that the 
sealed source has been returned to its shielded position. 
The entire circumference of the radiographic exposure 
device shall be 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 11 0ff 11

• 

f. Records shall be kept of the surveys required by 
subdivisions c 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. 

4. Documents and records required at temporary jobsites. Each 
licensee or registrant conducting industrial radiography at a 
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temporary jobsite shall have the fo lowing records available 
at that site for inspection by the de artment: 

a. Appropriate license or certifi ate of registration or 
equivalent document. 

b. Operating and emergency procedure . 

c. Applicable rules. 

d. Survey records required pursuan to subsection 3 for the 
period of operation at the site. 

e. Daily pocket dosimeter records fo the period of operation 
at the site. 

f. The latest instrument calibration and leak test record for 
specific devices in use at the si e. Acceptable records 
include tags or labels which are affixed to the device or 
survey meter. 

5. Specific requirements for radiogra hie personnel performing 
industrial radiography. 

a. At a jobsite, the following ust be supplied by the 
licensee or registrant: 

b. 

(1) At least one operable, calib ated survey instrument; 

(2) A current whole bod personnel monitor 
(thermoluminescent dosimeter or film badge) for each 
individual; 

(3) An operable, calibrated pock t dosimeter with a range 
of zero to iwe-h~AaPea-ffit~~t eeAi§eAs--fS~l6--x--le-s 
ee~~effi&s--~eP--kt~egPaffi} f ve hundred sixteen ten 
millionths coulombs er kilo ram 299 milliroent ens 
for each worker; 

(4) 

(5) The appropriate barrier rope 

Industrial radiographic operation 
any of the items specified 
subsection 5 are not available 
inoperable. 

may not be performed if 
in subdivision a of 
at the jobsite or are 

c. Each licensee or registrant shall provide as a minimum two 
radiographic personnel when sourc s of radiation are used 
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at temporary jobsites. If one of the personnel is a 
radiographer trainee, the other must be a radiographer 
instructor. 

d. 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. 

e. 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. 

f. 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. 

b. 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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reports of the results ust be maintained for 
inspection by the department 

(2) No registrant shall permit ny individual to operate 
a cabinet X-ray system unt 1 such individual has 
received a copy of and ins ruction in the operating 
procedures for the unit and has demonstrated 
competence in its use. ecords which demonstrate 
compliance with this paragra h shall be maintained 
for inspection by the depart nt until disposition is 
authorized by the department. 

(3) Tests for proper operatic of high radiation area 
control devices or alarm sys ems, where applicable, 
shall be conducted and re orded in accordance with 
subsection 10 of section 33- 0-05-04. 

(4) The registrant shall pe form an evaluation at 
intervals not to exceed ne year, to determine 
conformance with subs ction 1 of section 
33-10-04.1-07. If such a system is a certified 
cabinet X-ray system, it shall be evaluated at 
intervals not to exceed ne year to determine 
conformance with 21 CFR 1·20.40. Records of these 
evaluations shall be maintai ed for inspection by the 
department for a period f two years after the 
evaluation. 

c. Certified cabinet X-ray system shall be maintained in 
compliance with 21 CFR 1020.40 unless prior approval has 
been granted by the department pu suant to subsection 1 of 
section 33-10-01-05. 

7. Prohibitions. Industrial radiograph performed with a sealed 
source which is not fastened to or co tained in radiographic 
exposure devices, known as fishpole r diography, is prohibited 
unless specifically authorized by the department. 

History: Amended effective October 1, 1982; Ju e 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 
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CHAPTER 33-19-96 

33-19-96-92. Definitions. As used in this chapter, the following 
definitions apply: 

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

2. 11 Added filtration .. means any filtration which is in addition 
to the inherent filtration. 

3. 11 Aluminum equivalent•• means the thickness of type nee 
aluminum alloy affording the same attenuation, under specified 
conditions, as the material in question. (The nominal 
chemical composition of type 11ee aluminum alloy is 
ninety-nine percent minimum aluminum, twelve-hundredths 
percent copper.) 

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

5. 11 Attenuation block•• means a block or stack, having dimensions 
twenty centimeters by twenty centimeters by three and 
eight-tenths centimeters, of type 11ee aluminum alloy or other 
materials having equivalent attenuation. 

6. ••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 f5ee--a~se-- 1~Reiei~ffiep!~ (includes 
devices such as phototimers and ion chambers). 

7. 11 8arrier 11 (see .. protective barrier 11
). 

8. 11 8eam axis •• means a 1 i ne from the source through the centers 
of the X-ray fields. 

9. ••seam-limiting device .. means a device which provides a means 
to restrict the dimensions of the X-ray field. 

1e. ••seam monitoring system•• means a system designed to detect and 
measure the radiation present in the useful beam. 

11. ••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 
conmon mechanical . support system in order to maintain a 
desired spatial relationship. This system is designed to 
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12. "Cephalometric device" means a d vice intended for the 
radiographic visualization and measur ment of the dimensions 
of the human head. 

12':' 13. "Certified components" means componen s of X-ray systems which 
are subject to regulations promulgat d under the Radiation 
Control for Health and Safety Act of 968 [Pub. L. 90-602]. 

13':' 14. "Certified system" means any X-ra system which has one or 
more certified component or component . 

14':' 15. "Changeable filters" means any filt r, exclusive of inherent 
filtration, which can be removed from the useful beam through 
any electronic, mechanical, or physic 1 process. 

15':' 16. "Coefficient of variation" or "C" means the ratio of the 
standard deviation to the mean val e of a population of 
observations. It is estimated using he following equation: 

C= 5 =.:[t 
X X i=l 

where: 
s = Estimated standard deviation of the population. 
~ = Mean value of observations in s mple. 
X; = ith observation in sample. 
n = Number of observations in sampl . 

16':' 17. "Computed tomography•• means the pr duct ion of a tomogram by 
the acquisition and computer processi g of X-ray transmission 
data. 

H':' 18. "Contact therapy system" means an X-ray system used for 
therapy with the X-ray tube port plac d in contact with or 
within five centimeters of the surfac being treated. 

18':' 19. "Control paneP means that part f the X-ray control upon 
which are mounted the switches, knobs pushbuttons, and other 
hardware necessary for manually setti g the technique factors. 

19':' 20. "Cooling curve" means the graphical elationship between heat 
units stored and cooling time. 

29':' 21. "CT" (see "computed tomography"). 
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2h 22. 11 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. 

22':' 23. 11 Detector 11 (see 11 radiation detector 11
). 

23':' 24. 11 Diagnostic source assembly .. means the tube housing assembly 
with a beam-limiting device attached. 

25. 11 Diagnostic X-ray imaging system.. means an assemblage of 
components for the generation. emission, and reception of 
X-rays and the transformation. storage, and visual display of 
the resultant X-ray image. 

24':' 26. 11 Diagnostic X-ray system .. means an X-ray system designed for 
irradiation of any part of the human or animal body for the 
purpose of diagnosis or visualization. 

25':' 27. 11 Direct scattered radiation .. means that scattered radiation 
which has been deviated in direction only by materials 
irradiated by the useful beam (see ••scattered radiation••). 

26':' 28. ••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. 

27":" 29. ••Equipment•• (see ••x-ray equipment"). 

28':' 30. ••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. 

29':' 31. ••Filter .. means material placed in the useful beam to absorb 
preferentially selected radiations. 

3(h 32. 

3h 33. 

11 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. 

32':' 34. ••General purpose radiographic X-ray systemu means any 
radiographic X-ray system which, by design, is not limited to 
radiographic examination of specific anatomical regions. 

33':' 35. ••Gonad shield•• means a protective barrier for the testes or 
ovaries. 
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34-: 36. 11 Half-value layer.. means the thickn ss of specified material 
which attenuates the beam of radiatio to an extent such that 
the radiation exposure rate is r duced to one-half of its 
original value. In this definition t e contribution of all 
scattered radiationt other than a y which might be present 
initially in the beam concernedt is d emed to be excluded. 

35-: 37. 11 Healing arts screening .. means th testing of human beings 
using X-ray machines for the detectio or evaluation of health 
indications when such tests ar not specifically and 
individually ordered by a licensed pr ctitioner of the healing 
arts legally authorized to prescribe such X-ray tests for the 
purpose of diagnosis or treatment. 

36-: 38. 11 Heat unit 11 means a unit of energy eq a 1 to the product of the 
peak kilovoltaget milliamperest and s condst i.e.t kVp x rnA x 
seconds. 

37-: 39. 11 HVL 11 (see 11 half-value layer 11
). 

38-: 40. 11 Image intensifier .. means a devicet nstalled in its housingt 
which instantaneously converts an X-ray pattern into a 
corresponding light image of higher e ergy density. 

39-: 41. .. Image receptor.. means any device such as a fluorescent 
screen or radiographic filmt which tr nsforms incident X-ray 
photons either into a visible image o into another form which 
can be made into a visible image by f rther transformations. 

49-: 42. 11 Image receptor support 11 meanst for mmographic systemst that 
part of the system designed to supper the image receptor tA-a 
hePt!eAtat-~taAe during a mammographi examination. 

4h 43. 11 Inherent filtration .. means the filt ation of the useful beam 
provided by the permanently installed components of the tube 
housing assembly. 

42-: 44. 11 Irradiation 11 means the exposure of matter to ionizing 
radiation. 

43-: 45. 11 Kilovolts peak 11 (see 11 peak tube pote tial 11
). 

44-: 46. 11 kV 11 means kilovolts. 

45-: 47. 11 kVp 11 (see 11 peak tube potential 11
). 

46-: 48. 11 kWs 11 means kilowatt second. It is e uivalent to 103 kV·mA·st 
i . e., 
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(A)kWs = (X)kV x (Y)mA x (Z)s x =kW~s~-----------
103kV X rnA X S 

= XYZ kWs 
103 

47-: 49. 11 Lead equivalent.. means the thickness of lead affording the 
same attenuation, under specified conditions, as the material 
in question. 

48-: 5e. 11 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. 

49-: 51. ••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: 

59-: 52. 

Sh 53. 

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. 

11 Light field•• means that area of the intersection of the light 
beam from the beam-limiting device and one of the set of 
planes parallel to and including the plane of the image 
receptor, whose perimeter is the locus of points at which the 
illumination is one-fourth of the maximum in the intersection. 

11 Linear attenuation coefficient .. or 11 U 11 means the quotient of 
dN/N divided by dl when dN/N is the fraction of uncharged 
ionizing radiation that experience interactions in traversing 
a distance dl in a specified material. 
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52-: 54. "Line-voltage regulation" means th difference between the 
no-load and the load line potentials xpressed as a percent of 
the load line potential. It is calculated using the following 
equation: 

Percent line-voltage regulation = 1ee (Vn-V1) ;v1 

where: 
Vn = No-load line potential and 
V1 = Load line potential 

53-: 55. "rnA" lfteafl s (see mi 11 i ampere l· 

54-: 56. "mAs" lfteaFts (see milliampere secondl. 

55-: 57. "Maximum line current" means the rot-mean-square current in 
the supply line of an X-ray machine o erating at its maximum 
rating. 

58. "Millia to X-ra tube 

59. 

56-: se. 

57-: 61. 

62. 

current. 

reduct of 
in seconds. 

••Mobile X-ray equipment•• (See ••x-ray e uipment"). 

"Patient•• means an individual or ani 1 subjected to healing 
arts examinationt diagnosist or treat nt. 

beam limitation". 

••Peak tube potential" means the maximu value of the potential 
difference across the X-ray tube durin an exposure. 

•• Phantom•• means a vo 1 ume of materia 1 behaving in a manner 
similar to tissue with respect to the attenuation and 
scattering of radiation. This re ui es that both the atomic 
number Z and the densit of the mate ial be similar to that 
of tissue. 

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

61-: 66. "PID" tsee has the same meanin 
devi ce•• ~. 

s "position indicating 

62-: 67. ••Portable X-ray equipment 11 (see ••x-ray equipment"). 
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63':' 68. "Position indicating device•• means a device on dental X-ray 
equipment used to indicate the beam position and to establish 
a definite source-surface (skin) distance. It may or may not 
incorporate or serve as a beam-limiting device. 

69. ••Positive beam limitation•• means the automatic or 
semiautomatic adjustment of an X-ray beam to the size of the 
selected image receptor. whereby exposures cannot be made 
without such adjustment. 

64':' 70. ••primary dose monitoring system .. means a system which will 
monitor the useful beam during irradiation and which will 
terminate irradiation when a preselected number of dose 
monitor units have been acquired. 

65':' 71. ••primary protective barrier•• (see 11 protective barrier••). 

66':' 72. ••protective apron•• means an apron made of radiation 
attenuating materials used to reduce radiation exposure. 

6'7":" 73. 11 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. 11 Primary protective barrier•• means the material, excluding 
filters, placed in the useful beam;--feP---~PeieeiteA 
~~P~eses;-ie-Pea~ee-ihe-PaataiteA-eM~es~Pe':'i 

b. 11 Secondary protective barrier 11 means a--BaPPteP-S~ffteteAi 
ie-aiieA~aie the material which attenuates stray radiation 
te-ihe-peq~tPea-ae§Pee. 

68':' 74. ••protective glove•• means a glove made of radiation absorbing 
materials used to reduce radiation exposure. 

69':' 75. ••Qua 1 i fi ed expert •• means an i ndi vi dua 1 having the knowledge 
aAa~ 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';' 76. ..Radiation detector.. means a device which in the presence of 
radiation provides a signal or other ndication suitable for 
use in measuring one or more quantiti s of incident radiation. 

7h 77. ..Radiation therapy simulation system means a radiographic or 
fluoroscopic X-ray system intended fo localizing the volume 
to be exposed during radiation t erapy and confirming the 
position and size of the therapeutic rradiation field. 

72';' 78. ''Radiograph .. means an image recep or on which the image is 
created directly or indirectly by an -ray pattern and results 
in a permanent record. 

73';' 79. ..Radiographic imaging system11 mean any system whereby a 
permanent or seMt~e~ReRi temporary mage is recorded on an 
image receptor by the action of ioniz ng radiation. 

74';' 8t:l ... Radiological physicist .. means an ind vidual who: 

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

b. Has a bachelor's degree in one of the physical sciences or 
engineering and three year's full time experience working 
in therapeutic radiological physi s under the direction of 
a physicist certified by the Amer can board of radiology. 
The work duties must includ duties involving the 
calibration and spot checks of a dical accelerator or a 
sealed source teletherapy unit; o 

c. Has a master's or a docto •s degree in physicst 
biophysicst radiological physic t health physicst or 
engineering; has had one year s full-time training in 
therapeutic radiological physics; and has had one year's 
full-time work experience in a ra iotherapy facility where 
the individual •s duties involv calibration and spot 
checks of a medical accelerat r or a sealed source 
teletherapy unit. 

7S';' 81. 11 Rating 11 means the operating limi s as specified by the 
component manufacturer. 

76';' 82. 11 Recording 11 means producing a pe nent form of an image 
resulting from X-ray photons. 

77';'--!Res~eRse--itMe!--MeaRs--iAe--itMe--P q~tPea-feP-aR-tRSiP~MeRi 
sysieM-ie-PeaeA-RtReiy-~ePeeRi-ef-tis ftRat-PeaatRg--wAeR--iAe 
PaataiteR-seRstitve-vet~Me-ef-iAe-tRs P~MeRi-sysieM-ts-ex~esea 
ie-a-sie~-eAaRge-tR-PaataiteR-ft~x--f eM--zePe--s~ffteteRi--ie 
~Pevtae-a-sieaay-siaie-Mtaseate-Peaat §':' 
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~8:- 83. 11 Scattered radiatiOn 11 means radiation that, during passage 
through matter, has been deviated in direction (See 11 direct 
scattered radiation 11

). 

~9:- 84. 11 Secondary dose monitoring system .. means a system which will 
terminate irradiation in the event of failure of the primary 
system. 

89:- 85. 11 Secondary protective barrier 11 (see ••protective barrier 11
). 

81-: 86. 11 Shutter 11 means a device attached to the tube housing assembly 
which can totally intercept the useful beam and which has a 
lead equivalency not less than that of the tube housing 
assembly. 

82:- 87. 11 SID 11 fsee has the same meaning as 11 Source-image receptor 
distance .. ~. 

83:- 88. 11 Source 11 means the focal spot (actual) of the X-ray tube. 

84:- 89. 11 Source-image receptor distance .. means the distance from the 
source to the center of the input surface of the image 
receptor. 

85:- 90. 11 Spot check 11 means a procedure which is performed to assure 
that a previous calibration continues to be valid. 

86:- 91. 11 Spot film 11 means a radiograph which is made during a 
fluoroscopic examination to permanently record conditions 
which exist during that fluoroscopic procedure. 

8~-: 92. 11 Spot-film devi ce 11 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. 

88-: 93. 11 SSD 11 means the distance between the source and the skin 
entrance plane of the patient. 

89-: 94. 11 Stationary X-ray equipment 11 (see 11 X-ray equipment 11
). 

99-: 95. 11 Stray radiation.. means the sum of leakage and scattered 
radiation. 

91-: 96. 11 Technique factors.. means the conditions of operation. They 
are specified as follows: 

a. For capacitor energy storage equipment, 
potential in kilovolts and quantity of 
milliampere second. 
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b. For field emission equipment ra ed for pulsed operation, 
peak tube potential in kilovolt and number of X-ray 
pulses. 

c. For CT X-ray systems designed f r pulsed operation, peak 
tube potential in kilovolts, scan time in seconds, and 
either tube current in milliamp re, X-ray pulse width in 
seconds, and the number of X-ray ulses per scan, or the 
product of tube current, X-ray pu se width, and the number 
of X-ray pulses in milliampere se ond. 

d. For CT X-ray systems not desig ed for pulsed operation, 
peak tube potential in kilovolts, and either tube current 
in milliampere and scan time in s conds, or the product of 
tube current and exposure time in milliampere second and 
the scan time when the scan t me and exposure time are 
equivalent. 

e. For all other equipment, peak t be potential in kilovolt 
and either tube current in millia ere and exposure time 
in seconds, or the product of ube current and exposure 
time in milliampere second. 

92:- 97. ..Termination of irradiation .. means th stopping of irradiation 
in a fashion which will not permit co tinuance of irradiation 
without the resetting of operating onditions at the control 
panel. 

93:- 98. 11 Tomogram11 means the depiction of x-r y attenuation properties 
of a section through the body. 

94:- 99. ..Traceable to a national standard.. ans that a quantity or a 
measurement has been compared to a na ional standard directly 
or indirectly through one or more in ermediate steps and that 
all comparisons have been documented. 

95:- lee. 11 Tube 11 means an X-ray tube, unless ot erwise specified. 
11 Tube housing assembly.. means the tube housing with tube 
installed. It includes high-vo tage and/or filament 
transformers and other appropriate elements when such are 
contained within the tube housing. 

11 Tube rating chart 11 means the set of curves which specify the 
rated limits of operation of the tube in terms of the 
technique factors. 

11 Useful beam11 means the radiation emanating from the tube 
housing port or the radiation head a d passing through the 
aperture of the beam-limiting de ice when the exposure 
controls are in a mode to cause the system to produce 
radiation. 
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99:- 104. 11 Variable-aperture beam-limiting device 11 means a beam-limiting 
device which has capacity for stepless adjustment of the X-ray 
field size at a given source-image receptor distance. 

199:-105. 11 Visible area 11 means that portion of the input surface of the 
image receptor over which incident X-ray photons are producing 
a visible image. 

19h106. 11 Wedge filter 11 means an added filter effecting continuous 
progressive attenuation on all or part of the useful beam. 

192:-107. 11 X-ray exposure control•• means a device, switch, button. or 
other similar means by which eeAiPe~s-;A~~i-~eweP-ie-i~e-X-Pay 
~;g~-ve~iage---geAePaieP---eP--i~e--X-Pay--i~ee the operator 
initiates or terminates, or both, the radiation exposure. It 
;Ae~~aes may include equipment such as timers, phototimers, 
automatic brightness stabilizers, and similar devices;--w~;e~ 
eeAiPe~-i~e-iee~A;~~e-faeiePs-ef-aA-X-Pay-ex~es~Pe. 

193:-108. 11X-ray equipment.. means an X-ray system, subsystem, or 
component thereof. Types of X-ray equipment are as follows: 

a. 11 Mobile X-ray equipment .. means X-ray equipment mounted on 
a permanent base with wheels or casters for moving while 
completely assembled. 

b. 11 Portable X-ray equipment .. means X-ray equipment designed 
to be hand-carried. 

c. 11 Stationary X-ray equipment 11 means X-ray equipment which 
is installed in a fixed location. 

194:-109. 11 X-ray field 11 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. 

195:-110. 11 X-ray high-voltage generator 11 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. 

196:-111. 11 X-ray subsystem.. means any combination of two or more 
components of an X-ray system. 

197:-112. 11 X-ray system.. means an assemblage of components for the 
controlled production of X-rays. It includes minimally an 
X-ray high-voltage generator, an X-ray control, a tube housing 
assembly, a beam-limiting device, and the necessary supporting 
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structures. Additional components which function with the 
system are considered integral parts f the system. 

t98':'113. 11 X-ray tube 11 means any electron tub which is designed to be 
used primarily for the production of -rays. 

H;story: Amended effective October 1, 1982; Ju e 1, 1986; June 1, 1992; 
July 1, 1995; May 1. 1998. 
General Author;ty: NDCC 23-28.1-84 
Law Implemented: NDCC 23-28.1-83, 23-28.1-84 

33-19-96-93. General requ;rements. 

1. Adm;n;strat;ve controls. 

a. Registrant. The registrant sh 11 be responsible for 
directing the operation of the X- ay systems which have 
been registered with the depar ment. The registrant or 
the registrant's agent shall ass re that the fe~~ewtAg 
requirements are met in the opera ion of the X-ray system. 

(1) An X-ray system which does ot meet the requirements 
of this article shall not be operated for diagnostic 
or therapeutic purposesr--·f--se--atPee!ea--ey--!~e 
ae~aP!fHeA!. 

(2) Individuals who will be op rating the X-ray systems 
shall be adequately instruct d in the safe operating 
procedures and be compete t in the safe use of the 
equipment commensurate with the size, scope, and 
nature of the service. As a minimum, s~e~ 
tAS!P~e!teA-s~e~~a-eeAsts!-e individuals shall be 
instructed in and demonstra e co etence in subjects 
outlined in appendix F of this chapter. The 
de artment rna use interview observation or testin-
or both to determine co l"ance. Records must be 
maintained by the regi trant to demonstrate 
compliance with this paragra h. 

(3) A chart shall be provide in the vicinity of the 
diagnostic X-ray system's control panel, which 
specifies for all examina ions performed with that 
system the following informa ion: 

(a) 
versus 

(b) Type and size of t e film or film-screen 
combination to be used. 
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(c) Type and focal distance of the grid to be used, 
if any. 

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

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

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

(4) WF~iieA-safeiy-~Feee8~Fes-aA8-F~tes-sRatt-8e-~Fev~aea 
ie--eaeR--~Aa~v~a~at---e~eFai~Ag---X-Fay---e~~~~MeAt; 
~Aet~a~A§ The registrant of a facility shall create 
and make available to X-ray operators written safety 
procedures. including patient holding restrictions 
and any restrictions of the operating technique 
required for the safe operation of the particular 
X-ray system. The operator shall be able to 
demonstrate familiarity with these procedures. 

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

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

(b) Siaff--aAa 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) Pat~eAis Human patients who cannot be removed 
from the room shall be protected from the direct 
scatter radiation by whole body protective 
barriers of not less than twenty-five 
one-hundredths millimeter lead equivalent 
material or shall be so positioned that the 
nearest portion of the body is at least two 
meters from both the tube head and the nearest 
edge of the image receptor. 

(6) Gonad shielding of not less than tweAty-f~ve 
eAe-R~A8Fe8tRs five-tenths millimeter lead equivalent 
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material must be used for hu n patients who have not 
passed the reproductive a e during radiographic 
procedures in which the onads are in the useful 
beam, except for cases in wh ch this would interfere 
with the diagnostic procedur . 

(7) Individuals may not be e posed to the useful beam 
except for healing arts urposes and when such 
exposure has been auth rized by a licensed 
practitioner of the healing arts. This provision 
specifically prohibits del berate exposure for the 
following purposes: 

(a) Exposure of an 
demonstration or 
purposes. 

ividual for training, 
ther non-healing-arts 

(b) Exposure of an indiv dual for the purpose of 
healing arts screening xcept as authorized by 
paragraph 11. 

(8) When a patient or film must be provided with 
auxiliary support during a r diation exposure: 

(a) Mechanical holding de ices shall be used when 
the technique permits The safety rules, 
required by this sect on shall list individual 
projections where hol ing devices cannot be 
utilized. 

(b) Written safety proc dures, as required by 
paragraph 4, shall indi ate the requirements for 
selecting a holder and the procedure the holder 
shall follow. 

(c) The human holder shall e instructed in personal 
radiation safety and pr tected as required by 
paragraph 5. 

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

(e) In those cases where he patient must hold the 
film, except during int aoral examinations, any 
portion of the body other than the area of 
clinical interest stru k by the useful beam 
shall be protected by ot less than five-tenths 
millimeter lead equival nt material. 

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

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

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

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

(c) Proper film handling and processing procedurest~ 

£2}--A~!effiai~e----~PeeessePs---!e~ePa!~Pe---aAa 
!pe~~eA~SRffieA!-Pates!-~s!-ee-ffia~A!a~Aea-as 
s~ee~f~ea--ey-!Re-~PeeesseP-ffiaA~faei~PeP-eP 
as-Ae!ea-~A-s~eseet~eA-3-ef-a~~eAa~x-e~ 

£3}--lRe--aaPkPeeffi--~AtegP~!y-ffi~st-ee-ffia~Ata~Aea 
as-Ae!ea-~A-s~eseei~eA-4-ef-a~~eAa~x-e~ 

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

(e) X-ray systems subject to section 33-19-96-96 
shall not be utilized in procedures where the 
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b. 

source to patient dis ance is less than thirty 
centimeters exce t for veterinar s stems. 

(19) All individuals who are asso iated with the operation 
of an X-ray system are subje t to the requirements of 
section 33-19-94.1-96 "Oc u ational dose limits". 
In addition: 

(a) When protective clothi g or devices are worn on 
portions of the body an a monitoring device is 
required, at least o e such monitoring device 
shall be utilized as fo lows: 

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

[2] The dose to the whole body based on the 
maximum dose att ibuted to the most 
critical organ s all be recorded in the 
reports required b subsection 7 of section 
33-19-94.1-15. I more than one device is 
used and a record s made of the data, each 
dose shall be i entified with the area 
where the device w s worn on the body. 

(b) Exposure of a person el monitoring device to 
deceptively indicate a dose delivered to an 
individual is prohibite • 

(11) Healing arts screening. ny person proposing to 
conduct a healing arts scree ing program shall not 
initiate such a program with ut prior approval of the 
department. When requesti g such approval, that 
person shall submit the nformation outlined in 
appendix E of this chapte . If any information 
submitted to the depart nt becomes invalid or 
outdated, the department shall be immediately 
notified. 

Information 
information. 
information 
department: 

and maintenance record and associated 
The registrant shal maintain the following 

for each X-ray sys em for inspection by the 

(1) Maximum rating of technique actors. 

(2) Model and serial numbe s of all certifiable 
components and user•s manual for those co onents. 

(3) Aluminum equivalent filtra ion of the useful beam, 
including any routine variat on. 
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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 afieF-iRe 
effeeitve--aaie-ef-seeiteA-33-19-96-93 with the names 
of persons who performed such services. 

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

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

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

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

c. X-ray log. 

1!l EaeR 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. 

a. Prior to construction, the floor plans, shielding 
specifications, and equipment arrangement of all new 
installations, or modifications of existing installations, 
utilizing X-Fays-feF-ata§Aesite--eF--iReFa~e~ite--~~F~eses 
ionizing radiation machines shall be submitted to the 
department for review and approval. The required 
information is denoted in appendices A, 8, and C of this 
chapter. 

237 



b. The department may require the applicant to utilize the 
services of a qualified expert to determine the shielding 
requirements prior to the plan re iew and approval. 

c. The approval of such plans hall not preclude the 
requirement of additional difications should a 
subsequent analysis of operatin conditions indicate the 
possibility of an individual rece ving a dose in excess of 
the limits prescribed in sec ions 33-10-04.1-06 and 
33-10-04.1-07. 

H;story: Amended effective October 1, 1982; Ju e 1, 1986; June 1, 1992; 
March 1, 1994; July 1, 1995; May 1, 1998. 
General Author;ty: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-19-96-94. General requ;rements fo all d;agnost;c X-ray 
systems. In addition to other requirements of this chapter, all 
diagnostic X-ray systems shall meet the followi g requirements: 

1. Warning label. The control panel ontaining the main power 
switch .sha 11 bear the warning s atement, 1 egi b 1 e and 
accessible to view: 11 WARNING: T is X-ray unit may be 
dangerous to patient and operator unl ss safe exposure factors 
and operating instructions are observ d.•• 

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

3. Leakage radiation from the diagnos ic source assembly. The 
leakage radiation from the diagnostic source assembly measured 
at a distance of one meter in any irection from the source 
shall not exceed one hundred milliroe tgens in one hour when 
the X-ray tube is operated at its 1 akage technique factors . 

. Compliance shall be determined by mea urements averaged over 
an area of one hundred square c ntimeters with no linear 
dimension greater than twenty centime ers. 

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

5. Beam quality. 
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a. Half-value layer. 

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

lABtE-t 

Meas~Fea Ha~f-va~~e 
PeteAt~a~------tayeF 

9es~gA-9~eFat~Ag-RaAge 
fKHevehs-Peakt 

fK~~eve~ts fM~~~~ffieteFs 
~eakt ef-a~~ffi~A~ffit 

Be~ew-59 ----------------- 39 9':'3 
49 9':'4 
49 9':'5 

59-te-79 ----------------- 59 h2 
69 h3 
79 h5 

Aeeve-79 ------------------ H 2':'1 
89 2':'3 
99 2':'5 

199 2':'7 
ue 3':'9 
129 3':'2 
Be 3':'5 
149 3':'8 
159 4d 
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TABLE 1 

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

(Kilovolts Peak) 
Dental Intra-Oral All Other 

Manu actured Diagnostic X-Ray 
Befort Aug. 1, Systems 
1974 i nd On or 
After Dec. 1, 

980 

Below 51 30 ~/A 0.3 

40 ~/A 0.4 

so 1.5 0.5 
~ooooooooooooo•••••••oooooooooooooooonoooooooeaooooooo ···········-··········-··-······················-··-···· ......................... ................. ·-··-·-·- ····························-············-······-·-·· 

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~--lhe--aeeve--ha~f-va~~e--~ayeP --~HV~~-ePttePta-wt~~-ee 
eeAstaePea-te-have-eeeA-ffiet-t f-tt-eaA-ee-ae~AstPatea 
that--the-a~~ffitA~ffi-e~~tva~eAt -ef-the-teta~-ft~tPatteA 
tA-the-~PtffiaPy-eeaffi-ts-Aet-~e ss-thaA--that--shewA--tA 
tae~e-H-: 

lAB~E-H 

Ft~tPatteA-Re~~tPea-vs-:-9~ePattA ~-VeHage 

leta~-FHtPaHeA 
HAheF ~At-~~~s-aaaea~ 

9~ePattAg-Ve~iage-~kV~~ ~ffit~~t jftetePs-a~~ffitA~ffi 
e~~tva ~eAt~ 

Be~ew-59 9-:5 -ffit~~tffietePS 
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59---79 
Aeeve-79 

i~5-M~~~~ffieiePS 
2~5-M~~~~ffieiePS 

f3~--IA--aaa~i~eA--ie-iAe-Pe~~~PeMeAis-ef-~aPa§Pa~A-i;-a~~ 
~AiPaePa~-aeAia~-Paa~egpa~A~e-sysieMs-MaA~faet~Pea-eA 
aAa--afieP--9eeeM8eP-i;--i989;--sAa~~--Aave-a-M~A~M~M 
Aa~f-va~~e-~ayeP--Aei--~ess--iAaA--eAe--aAa--eAe-Aa~f 
M~~~~ffieiePs-----a~~M~A~M-----e~~~va~eAi----f~~iPai~eA 
~ePMaAeAi~y-~Asia~~ea-~A-iAe-~sef~~-eeaM~ 

f4~ 1fl For capacitor energy storage equipment, compliance 
with the requirements of this subsection shall be 
determined with the MaM~MHM-~~aAi~iy-ef-eAaPge-~eP 
eM~es~Pe system fully charged and a setting of ten 
mAs for each exposure. 

f5~ 1J1 The required minimal aluminum equivalent filtration 
shall include the filtration contributed by all 
materials which are a~ways permanently present 
between the source and the patient. 

f6~ 1!l For mammography systems with molybdenum filter and 
molybdenum target, measured half-value layer (HVL) 
with compression device in the X-ray beam shall be 
greater than or equal to the kilovolts peak (kVp) 
divided by one hundred, millimeters aluminum and less 
than or equal to the kilovolts peak (kVp) divided by 
one hundred plus one-tenth millimeter aluminum. 

HVL (kVP/199) mmAl and (kVp/199) + 9.1 mmAl 

b. Filtration controls. For X-ray systems which have 
variable kilovolts peak and variable filtration for the 
useful beam, a device shall link the kilovolts peak 
selector with the filters and shall prevent an exposure 
unless the minimum amount of filtration required by 
~aPa§Pa~As paragraph 1 eP-2 of subdivision a is in the 
useful beam for the given kilovolts peak which has been 
selected. 

6. Multiple tubes. Where two or more radiographic tubes are 
controlled by one exposure switch, the tube or tubes which 
have been selected shall be clearly indicated prior to 
initiation of the exposure. This indication shall be both on 
the X-ray control panel and at or near the tube housing 
assembly which has been selected. 

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

9. 

10. 

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

b. The requirements of subdivision may be met by permanent 
markings on equipment having f xed technique factors. 
Indication of technique factors hall be visible from the 
operators position except in the ase of spot films made 
by the fluoroscopist. 

11. Structural shielding requirements (se appendix C). 

History: Amended effective October 1, 1982; Ju e 1, 1986; June 1, 1992; 
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 

33-19-96-95. Fluoroscopic X-ray syste s exee~i--feP--ee~~iea 
ieffie§Pa~Ay-X-Pay-sysieffis. All fluoroscopic X-r y systems shall be image 
intensified and meet the following requirements 

1. Limitation of useful beam. 

a. Primary barrier. 

(1) The fluoroscopic imaging a sembly shall be provided 
with a primary protective b rrier which intercepts 
the entire cross section f the useful beam at any 
source-image receptor distan e (SID). 

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

b. X-ray field. 

(1) lAe--X-Pay--fte~a--~Pea~eea- ay-AeA-tffia§e-tAieAStftea 
f~~ePesee~te-eq~t~ffieAt-sAa~~ Aei--exteAa--aeyeAa--tAe 
eAitPe--vtsta~e--aPea--ef--t e--tHB§e-Peee~ieP~--lAts 
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Pe~~tPeffieAi--a~~+tes---ie---fte+a---st!e---feP---eeiA 
ft~ePesee~te--~Peeea~Pes-aAa-s~ei-fttffitA§-~Peeea~Pes~ 
tA-aaatiteAt 

tat--HeaAs--sAat+-ee-~Pevtaea-feP-sie~+ess-aaj~siMeAi 
ef-iAe-fte+a-st!e~ 

t8t--+Ae---ffitAt~ffi---fteta---st!e---ai--iAe--gPeaiesi 
se~Pee-tffiage-Peee~ieP-atsiaAee-sAat+-ee-e~~at-ie 
eP---+ess---iAaA---ftve---eeAitMeiePs---ey--ftve 
eeAitMeiePs~ 

tet--FeP--e~~t~MeAi--ffiaA~faei~Pea--afieP-FeeP~aPy-25; 
1978;-wAeA-!Ae-aAgte-ee!weeA-!Ae-tffia§e--Peee~ieP 
aAa-!Ae-eeaffi-aMts-ef-iAe-X-Pay-eeaffi-ts-vaPtaete; 
ffieaAs-sAat+-ee-~Pevtaea--!e--tAateaie--wAeA--!Ae 
aMts--ef--!Ae-X-Pay-eeaffi-ts-~eP~eAate~taP-ie-!Ae 
~taAe-ef-!Ae-tffiage-Peee~!eP~ 

t8t--6e~+taAee---wt!A---!Ats---~aPagPa~A---sAat+--ee 
ae!efffitAea-wt!A-iAe-eeaffi-aMtS--tAatea!ea--!e--ee 
~eP~eAate~taP---!e---!Ae---~taAe--ef--tAe--tffiage 
Peee~ieP~ 

t2t For tffiage-tA!eAstftea certified fluoroscopic 

(2) 

(3) 

e~~t~MeAt systems with or without a spot-film device, 
neither the length nor the width of the X-ray field 
in the plane of the image receptor shall exceed that 
of the visible area of the image receptor by more 
than three percent of the source-image receptor 
distance. The sum of the excess length and the 
excess width shall be no greater than four percent of 
the source-image receptor distance. tA-aaat!teAt 

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

(4) Other requirements for fluoroscopic beam limitation: 

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

(b) All equipment with a fi ed source-image receptor 
distance and a visible area of three hundred 
square centimeters or less shall be provided 
with either stepless a justment of the X-ray 
field or with means t further limit the X-ray 
field size at the plane of the image receptor to 
one hundred twenty-fi e square centimeters or 
less. Stepless adjus ment shall, at the 
greatest source-image r ceptor distance, provide 
continuous field siz s from the maximum 
obtainable to a fiel size of five by five 
centimeters or less. 

(c) For equipment manufac ured after February 25, 
1978, when the angle be ween the image receptor 
and beam axis is va iable, means shall be 
provided to indicate wh n the axis of the X-ray 
beam is perpendicular o the plane of the image 
receptor. 

(d) Compliance shall be etermined with the beam 
axis indicated to be pe pendicular to the plane 
of the image rece tor. For FeeiaR§HtaF 
noncircular X-ray fields used with circular 
image Feee~iteR rec tors, the error in 
alignment shall be dete ined along the length 
and width dimensions of the X-ray field which 
pass through the center of the visible area of 
the image receptor. 

f3~ 1§1 Spot-film devices wAteR--a e--eeFitftea--ee~eReRis 
shall meet the following additional requirements: 

(a) Means shall be provid d between the source and 
the patient for adjust nt of the X-ray field 
size in the plane o the film to the size of 
that portion of the fil which has been selected 
on the spot-film sel ctor. Such adjustment 
shall be automatically ccomplished except when 
the X-ray field size in the plane of the film is 
smaller than that of th selected portion of the 
film. For spot-film d vices manufactured after 
June 21, 1979, if the X ray field size is less 
than the size of th selected portion of the 
film, the means for adj stment of the field size 
shall be only at the op rator•s option. 
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(b) Neither the length nor the width of the X-ray 
field in the plane of the image receptor shall 
differ from the corresponding dimensions of the 
selected portion of the image receptor by more 
than three percent of the source-image receptor 
distance when adjusted for full coverage of the 
selected portion of the image receptor. The 
sum. without regard to sign, of the length and 
width differences shall not exceed four percent 
of the source-image receptor distance. 

1£1 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. 

~e~ iQl 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. 

~a~~ 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~ 1§1 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. Act;vat;on of the fluoroscop;c 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 exposure. hen recording serial 
fluoroscopic images, the fluorosco ist shall be able to 
terminate the X-ray exposure or expos res at any time, but 
means may be provided to permit completion of any single 
exposure of the series in process. 

3. Radiation exposure rate limits. 

a. Entrance radiation exposure rate llowable limits. 

~ The radiation exposur measured at the point 
where the center of the useful beam enters the 
patient shall not ex eed !eA-PeeA!geAs-f2~ss 
Mttttee~teM&-peP-ktte§P M} two and fift -ei ht 
hundredths millicoulo er kilo ram 18 
roent ens per minute, xcept during recording 
of fluoroscopic image or when provided with 
optional high level con rol. 

tat ill 

Special means of activation of high level 
controls shall be equired. The high level 
control shall nly be operable when 
continuous manual ctivation is provided by 
the operator. 

A continuous s gnal audible to the 
fluoroscopist shal indicate that the high 
level control is b ing employed. 

246 



f3t 1fl tA---aaat~teA--~e--~~e--e~~eP--Pe~~tPeffieA~s--ef--~~ts 
see~teA;-eeP~tftea Fluoroscopic equipment which aees 
Ae~--tAeeP~epa~e--aA-a~~effia~te-eM~es~Pe-eeA~Pe+-s~a++ 
Ae~-he-e~ePah+e-a~-aAy-eeffiBtAa~teA-ef-~~he--~e~eA~ta+ 
aAa--e~PPeA~--w~te~--wt++--Pes~+~--tA--aAy--Paata~teA 
eM~es~Pe-Pa~e--tA--eMeess--ef--ftve--PeeA~§eAs--{±~29 
ffitt+tee~+effiB--~eP--kt+egPaffi} 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 er kilo ram 
5 roent ens per minute a~-~~e-~etA~-w~ePe-~he 
eeA~eP-ef-heaffi-eA~ePs-~~e-~a~teA~~ except during 
recording of fluoroscopic images or when 
provided with an optional high level control and 
the high level control is activated. 

[1] When the high level control is activated. 
the equipment shall not be operable at any 
combination of tube potential and current 
that will result in an exposure rate in 
excess of five and sixteen hundredths 
millicoulomb per kilogram [2e 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. 

f4t 111 Compliance with the requirements of subsection 3 of 
this section shall be determined as follows: 

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

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

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

(d) In a C-arm type of flu roscope, both stationary 
and mobile units sha 1 meet the entrance 
exposure rate limits s ecified in paragraphs 1, 
2, and 3 of subdivision a of subsection 3, shall 
be measured thirty c ntimeters from the input 
surface of the fluoro copic imaging assembly 
with the source posi ioned at any available 
source-image receptor d"stance provided that the 
end of the spacer a sembly or beam-limiting 
device is not closer han thirty centimeters 
from the input surfa e of the fluoroscopic 
imaging assembly. 

(e) In a lateral type of luoroscope, the exposure 
rate shall be measur d at a point fifteen 
centimeters from the centerline of the X-ray 
table and in the direct"on of the X-ray source 
with the end of the beam-limiting device or 
spacer positioned as cl sely as possible to the 
point of measurement. If the tabletop is 
movable, it shall be po itioned as closely as 
possible to the later 1 X-ray source, with the 
end of the beam-limitin device or spacer no 
closer than fifteen centimeters to the 
centerline of the X-ray table. 

tSt 1!1 Periodic measurement of en ranee radiation exposure 
rate shall be performed b ualified ex ert for 
both t ical and maximum val es as follows: 

(a) Such measurements sha 1 be made annually or 
after any maintenance o the system which might 
affect the radiation ex osure rate. 

(b) Results of these mea urements shall be posted 
where any fluoroscopist may have ready access to 
such results while usi g the fluoroscope and in 
the record required in paragraph 5 of 
subdivision b of s bsection 1 of section 
33-10-06-03. Results o the measurements shall 
include the roentgen p r minute, as well as the 
technique factors use to determine such 
results. The name of he person performing the 
measurements and the da e the measurements were 
performed shall be incl ded in the results. 

(c) PePseAAe~--ffiBA~!eP~Ag-- ev~ees--ffiay--he--~see-ie 
~epfePM----!Ae----Meas~ eMeA!s----Pe~~~Pee----hy 
s~h~aPa§Pa~A--a--~PeV~S 8--iAe--MeaS~PeMeA!S-aPe 
ffiaee-as-eeseP~hee-~A-s~ ~aPagPa~A-e~ 
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fa~ Conditions of periodic measurements of typical 
entrance radiation exposure rate are as follows: 

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

[2] The kilovolts peak, rnA, and other 
selectable parameters shall be the 
kHeveHs settings typical of clinical use 
ef--iAe--X-Pay--sysieffi on a 23 em thick 
abdominal patient. 

[3] The X-ray systems that incorporates 
automatic radiation exposure control shall 
have sufficient material placed in the 
useful beam to produce a milliamperage 
iy~tea~--ef--iAe-~se-ef-iAe-X-Pay-sysieffi or 
kilovoltage, or both, to satisfy the 
conditions of item 2 of subparagraph c of 
this paragraph. 

[4] 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 in the useful beam when 
conducting these periodic measurements to 
protect the imaging system. 

(d) 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. 

[2] The kVp, rnA, 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. rnA, 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. rnA. and other 
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selectable parametErs of clinical use of 
the X-rav svstem Materials should be 
placed in the usef1 1 beam when conductinCI 
these periodic mec surements to protect the 
imaging system. 

4. Barrier transmitted radiation rate 1 ir~i ts. 

a. The radiation exposure rate duE to transmission through 
the primary protective barrier wi h the attenuation block 
in the useful beam, combined with radiation from the image 
intensifier;---~f---~Pev~aea; stall not exceed twa 
ffi~~~~PeeAi§eAs-f9~Sl6--M~ePeee~~eF~-k~~egPaffi} five hundred 
sixteen thousandths microc01lomb per kilogram 
I2 milliroentgens] per hour at ten centimeters from any 
accessible surface of the fluoro copic imaging assembly 
beyond the plane of the image rEceptor for each roentgen 
per minute of entrance radiation Exposure rate. 

b. Measuring compliance of barrier t ansmission. 

(1) The radiation exposure ra e due to transmission 
through the primary protecti 1 e barrier combined with 
radiation from the imagE intensifier shall be 
determined by measurements a1eraged over an area of 
one hundred square cent meters with no linear 
dimension greater than twent centimeters. 

(2) If the source is below the abletop, the measurement 
shall be made with the nput surface of the 
fluoroscopic imaging assEmbly positioned thirty 
centimeters above the tabletcp. 

(3) If the source is above the tabletop and the 
source-image receptor distcnce is variable, the 
measurement shall be made with the end of the 
beam-limiting device or s1acer as close to the 
tabletop as it can be placec, provided that it shall 
not be closer than thirty certimeters. 

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

fS~--lRe--atieA~at~eA--e~eek--sRa ~--ee--~es~t~eAea-~A-iRe 
~sef~~--eeaM--ieA--eeAi~Meie s--fPeM--iRe--~e~At---ef 
Meas~PeMeAi--ef--eAiPaAee--e.~es~Pe--Paie-aAa-eetweeA 
iR~s-~e~Ai-aAa-iRe-~A~~i-s~P aee-ef-iRe--f~~ePesee~~e 
~Ma§~Ag-asseffi&~y~ 

5. Indication of potential and current 
cinefluorography, the kilovolt and thE 
continuously indicated. 
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6. Source-skin distance. The source to skin distance shall not 
be less than: 

a. Thirty-eight centimeters on stationary fluoroscopes 
installed after 5e~ieffiheP-1r-1968 August 1, 1974. 

b. Thirty-five and one-half centimeters on stationary 
fluoroscopes which were in operation prior to 5e~ieffiheP-1r 
1968 August 1, 1974. 

c. Thirty centimeters on all mobile fluoroscopes. 

d. Twenty centimeters for tffiage--tAieAStftea all mobile 
fluoroscopes used for specific surgical application. lAe 
wPtiieA---safeiy--~Peeea~Pes--ffi~si--~Pevtae--~Peea~iteAaPy 
ffieas~Pes-ie-ee-aaAePea-ie-a~PtAg-iAe-~se-ef-iAts-aevtee~ 

7. Fluoroscopic timer. 

a. Means shall be provided to preset the cumulative on-time 
of the fluoroscopic tube. The maximum cumulative time of 
the timing device shall not exceed five minutes without 
resetting. 

b. A signal audible to the fluoroscopist shall indicate the 
completion of any preset cumulative on-time. Such signal 
shall continue to sound while X-rays are produced until 
the timing device is reset. 

8. Heet~e-f~~epesee~es~--tA-aaatiteA-ie-tAe-eiAeP-Pe~~tPeffieAis-ef 
iAts-seeiteAr-ffi&Bt~e-f~~ePesee~es--sAa~~--~Pevtae--tAieAStftea 
tffiagtAg~ . 

9~ Control of scattered radiation. 

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

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

(1) Is at least one hundred twenty centimeters from the 
center of the useful beam; or 
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9. 

(2) The radiation has passed through not less than 
twenty-five one-hundredths m"llimeter lead equivalent 
material, e~g~ includin bu not limited to, drapes, 
bucky-slot cover-sliding o folding panel, or 
self-supporting curtains, ·n addition to any lead 
equivalency provided by the rotective apron referred 
to in paragraph 5 of subdivi ion a of subsection 1 of 
section 33-10-06-03. 

c. The department may grant excep ions to subdivision b of 
this subsection in some special p ocedures where a sterile 
field will not permit the use of the normal protective 
barriers. Where the use of pref"tted sterilized covers 
for the barriers is practical, the department shall not 
permit such exception. 

10. Radiation therapy Radiation therapy 
simulation systems shall be exempt fr mall the requirements 
of subsections 1, 3, 4, and 7 of sec ion 33-10-06-05 provided 
that: 

a. Such systems are designed and u ed in such a manner that 
no individual other than the pati nt is in the X-ray room 
during periods of time when he system is producing 
X-rays; and 

b. Such systems as do not meet the r quirements of subsection 
7 of section 33-10-06-05 are pro ided with a means of 
indicating the cumulative time t at an individual patient 
has been exposed to X-rays. Proc dures shall require in 
such cases that the timer be rese between examinations. 

11. Structural shielding requirements. (s e appendix E). 

History: Amended effective October 1, 1982; 
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 

1, 1986; June 1. 1992; 

33-19-96-96. Radiographic systems other han fluoroscopic, dental 
intraoral, veteP~AaPtaA; or computed tomography X-ray systems. 

1. Beam ~~ffi~tat~eAs limitation re uire nts for s stems without 
ositive beam limitation includin ortable X-ra s stems. 

The useful beam shall be limited to the area of clinical 
interest. 

252 

choffman
Cross-Out



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

(1) There shall be provided a means for independent 
length and width stepless adjustment 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. 

b. 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 g device to within two 
percent of the source-ima e receptor distance when 
the beam axis is indicated t be perpendicular to the 
plane of the image receptor. 

c. X-ray systems designed for on image receptor size. 
Radiographic equipment designed for only one image 
receptor size at the fixed sourc -image receptor distance 
shall be provided with means to 1 mit the field at the 
plane of the image receptor to d mensions no greater than 
those of the image receptor, and o align the center of 
the X-ray field with the center of the image receptor to 
within two percent of the source- mage receptor distance, 
or shall be provided with means t both size and align the 
X-ray field such that the X-ray f eld at the plane of the 
image receptor does not exten beyond any edge of the 
image receptor. 

d. Systems designed for or provided with special attachments 
for mammography. Radiographic sy terns designed only for 
mammography shall be provided with means to limit the 
useful beam such that the X-ray f eld at the plane of the 
image receptor does not exten beyond any edge of the 
image receptor at any designate source-image receptor 
distance except the edge of the i ge receptor designed to 
be adjacent to the chest wall whee the X-ray field may 
not extend beyond this edge by more than two percent of 
the source-image receptor distanc . This requirement can 
be met with a system which erforms as prescribed in 
paragraph 3 of subdivision e of t is subsection. When the 
beam-limiting device and image re eptor support device are 
designed to be used to immobiliz the breast during a 
mammographic procedure and th source-image receptor 
distance may vary, the source- mage receptor distance 
indication specified in subparagr phs a and b of paragraph 
3 of subdivision e of this subsec ion shall be the maximum 
source-image receptor distance for which beam-limiting 
device or aperture is designed. n addition, each image 
receptor support intended for installation on a system 
designed only for mammography shall have clear and 
permanent markings to indicate t e maximum image receptor 
size for which it is designed. 

e. X-ray systems other than 
subdivisions a, b, c, and d 
installed rior to Januar 1 
veterinary X-ray systems. 

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

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

(3) Paragraphs 1 and 2 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 aligament 
means are also provided, may be met with either: 

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

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

2. Raata~teA-eM~es~Pe-eeA~Pe+-aevtees~ 

a~--ttffiePs~--MeaAs-sAa++-he-~Pevtaea-~e-~e~tAa~e-~Ae-eM~es~Pe 
a~-~Ae-~Pese~-~tffie-tA~ePva+;-~Pese~-~Pea~e~-ef-e~PPeA~-aAa 
~tffie;--a--~Pese~--A~ffiheP--ef-~~+ses;-eP-a-~Pese~-Paata~teA 
eM~es~Pe-~e-~Ae-tffiage-Peee~~eP~--~A-aaat~teA;-t~-sAa++-Ae~ 
he-~essth+e-~e-ffiake-aA-eM~es~Pe-wAeA-~Ae-~tffieP-ts-se~-~e-a 
!!ePe!-ep-!eff!-~est~teA-tf-et~AeP-~est~teA-ts-~Pevtaea~ 

h~--X-Pay-eeA~Pe+-teM~es~Pe-swt~eA~~ 

tl~--A-eeA~Pet-wAteA-sAa++-he-~Ae-e~~tva+eA~-ef-a-aeaa-ffiaA 
swt~eA-sAa++-he-tAeeP~ePa~ea-tA~e-eaeA--X-Pay--sys~em 
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s~eh--that--aA-ex~es~Pe-eaA- e-tePffi~Aa!ea-at-aAy-t~ffie 
exee~t-fePt 

fa~--Ex~es~Pe-ef-eAe-ha~f-se eAa-eP-~esst-eP 

tB~--B~P~Ag--seP~a~--Paa~e§P ~Ay--wAeA-ffieaAS-sAa~~-ae 
~Pev~aea-te--~ePffi~t--ee ~et~eA--ef--aAy--s~Ag~e 
ex~es~Pe-ef-the-seP~es- A-~Peeess~ 

f2~--Eaeh--X-Pay-eeA!Pe~-sha~~-ae ~eeatea-~A-s~eh-a-way-as 
te-ffiee!-the-fe~~ew~A§-Peq~~P ffieA!st 

fa~--Stat~eAaPy--X-Pay--syst ffis--sha~~-ae-Peq~~Pea-te 
have-the-X-Pay-eeA!Pe~- ePffiaAeA!~y-ffie~Atea-~A--a 
~Peteetea--aPea-se-that the-e~ePateP-~s-Peq~~Pea 
te-Peffia~A-~A--that--~Pe eetea--aPea--a~P~Ag--the 
eA!~Pe-ex~es~Pe-fSee-a~ eAa~x-B~~ 

fa~--Mea~~e-aAa-~ePtaa~e-X-P y-systeffis-wh~eh-aPet 

fl}--ijsea--feP--§Pea!eP -thaA--eAe--week--~A-eAe 
~eeat~eA-feAe-Peeffi eP-s~~!e~-sha~~-ffieet-the 
Peq~~PeffieA!S---ef- S~B~aPa§Pa~A-a--ef--!A~S 
~aPa§Pa~h~ 

f2}--ijsea--feP--§PeateP -thaA--eAe-he~P-aAa-~ess 
thaA-eAe-week-at-e e-~eeat~eA;-feAe-Peeffi-eP 
s~~te~-sha~~-ffiee!- he-Peq~~PeffieA!-ef-~teffi-1 
ef-th~s-s~a~aPagPa h-eP-ae-~Pev~aea-w~th--a 
s~x--aAa--eAe-ha~f -feet-fl~98-ffle!ePs}-h~gh 
~Pe!eet~ve-aaPP~eP wh~eh-~s-~~aeea-at-~east 
s~x--feet--fl~83-- tePs}---fPeffi--the--t~ae 
he~s~Ag-asseffiB~y-- A8--at--~east--s~x--feet 
fl~83-ffie!ePs}-fPeffi !he-~at~eAt~ 

f3}--ijsea--te--ffiake--aA -ex~es~Pe--ef--eA~y--eAe 
~at~eAt-at-the-~se ~eeat~eA-sha~~-ffieet--the 
Peq~~PeffieA!---ef-- ~!effi--l--eP--2--ef--th~s 
s~a~aPagPa~h-eP-ae ~Pev~aea-w~th--a--ffiethea 
ef--X-Pay--eeA!Pe~ -WA~eh--w~~~--~ePffi~!-!Ae 
e~ePa!eP-te-ae-at- east-twe~ve--feet--f3~66 
ffie!ePs}--fPeffi--the -t~ae--he~s~Ag--asseffiB~y 
a~P~A§-aA-ex~es~Pe 

fe~--lhe---X-Pay---eeA!Pe~-- sha~~---~Pev~ae---v~s~a~ 
~Aa~eat~eA-easePvaa~e-a -eP-fPeffi-the--e~ePa!eP~s 
~Peteetea-~es~t~eA-wheA veP-X-Pays-aPe-~Pea~eea~ 
~A-aSS~!~eA;-a·S~§Aa~-a S~B~e--!e--!Ae--e~ePa!eP 
sha~~-~Aa~eate-that-the ex~es~Pe-has-tePffi~Aa!ea~ 

fa~--Haffiffie§Pa~hy--systeffis-sh ~~-ae-e~ePaa~e-eA~y-fPeffi 
a-sh~e~aee-~es~t~eA~ 
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e~--A~ieffiBi~e--ex~e5~Pe--eeAiPet5~--WAeA-aA-a~ieffiBi~e-ex~e5~Pe 
eeAiPet-~5-~Pev~aeat 

tl~--fAa~eai~eA--5Aatt--8e--ffiaae-eA-iAe-eeAiPet-~aAet-wAeA 
iA~5-~ae-ef-e~ePai~eA-~5-5eteetea: 

t2~--rf--iAe--X-Pay--i~ee-~eieAi~at-~5-e~~at-ie-eP-gPeaieP 
iAaA-f~fiy-k~teveti5-~eak;-iAe-M~A~M~M-ex~e5~Pe--i~ffie 
fep---f~eta---eM~55~eA--e~~~~ffieAi--Paiea--feP--~~t5ea 
e~ePai~eA-5Aatt-8e-e~~at--ie--eP--te55--iAaA--a--i~Me 
~AiePvat-e~~~vateAi-ie-iwe-~~t5e5t 

t3~--tAe--M~A~M~M--ex~e5~Pe--i~ffie--feP-att-e~~~~ffieAi-eiAeP 
iAaA-iAai-5~ee~f~ea-~A-~aPagpa~A-2-5Aatt-8e-e~~at--ie 
eP--te55--iAaA-eAe-5~Mi~eiA-5eeeAa-eP-a-i~ffie-~AiePvat 
Pe~~~Pea--ie--aet~veP---f~ve---M~tt~a~ePe---5eeeA85; 
wA~eAeveP-~5-§PeaiePt 

t4~--E~iAeP--iAe-~Pea~ei-ef-iAe-~eak-X-Pay-i~ee-~eieAi~at; 
e~PPeAi;-aAa-ex~e5~Pe-i~ffie-5Aatt-8e--t~M~iea--te--Aei 
~Pe--iAaA-5~xiy-k~tewaii-5eeeA85-~eP-ex~es~Pe-eP-iAe 
~Pea~et-ef-X-Pay-i~ee-e~PPeAi-aAa-ex~e5~Pe-i~ffie-5Aatt 
ee--t~M~iea--ie-Aei-~Pe-iAaA-5~M-A~ASPeS-ffi~tt~a~epe 
5eeeAas-~eP--ex~e5~Pe--exee~i--wAeA--tAe--X-Pay--i~ee 
~eieAi~at--~s-te55-iAaA-f~fty-k~teveti5-~eak-~A-wA~eA 
ease-iAe-~Pea~et-ef-X-Pay-i~ee-e~PPeAi--aAa--ex~e5~Pe 
i~ffie--sAatt--8e-t~M~iea-ie-Aei-~Pe-iAaA-iwe-iAe~5aAa 
M~tt~a~ePe-5eeeAa5-~eP-ex~e5~Pe:-aAa 

t5~--A--v~5~8te-5~§Aat-sAatt-~Aa~eaie-wAeA-aA-ex~e5~Pe-Aa5 
eeeA-iePffi~Aaiea-ai-iAe-t~ffi~is-Pe~~~Pea-ey-~apagpa~A-4 
ef--tA~5--5~8a~v~5~eA;-~aAa-ffiBA~at-Peseit~Ag-sAatt-8e 
Pe~~~Pea-eefepe-f~PiAeP-a~ieffiBi~eatty-i~ffiea-ex~es~Pes 
eaA-ee-ffiaae~ 

a~--Re~Pea~e~B~t~iy~---W~iA--a--i~ffieP--seii~Ag--ef-f~ve-ieAiA5 
seeeAas-eP-tess;-tAe-avePage-ex~es~Pe-~eP~e8-tt~-sAatt--8e 
gpeaieP--iAaA--eP-e~~at-ie-f~ve-i~ffie5-iAe-ffiBM~M~ffi-ex~es~Pe 
~eP~e8-ttffiBM~-ffi~A~s-iAe--ffi~A~ffi~ffi--ex~es~Pe--~eP~e8--ttM~A~ 
wAeA-fe~P-iesis-aPe-~ePfePffiea~ 

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 me ~ns of independent length 
and width stepless adjustmen of the size of the 
X-ray field. The mini num field size at a 
source-image receptor dist ~nee of one hundred 
centimeters shall be equa to or less than five 
centimeters by five centimet ~rs. 

(2) When a 1 ight localizer is used to define the X-ray 
field, it shall provide an ~verage illumination of 
not less than one hundre~ sixty lux or fifteen 
foot-candles at one hundred centimeters or at the 
maximum source-image recept pr distance. whichever is 
less. The average illuminat on shall be based upon 
measurements made in the a pproximate center of each 
guadrant of the light field. 

(3) The edge of the 1 ight field at one hundred 
centimeters or at the maximun source-image receptor 
distance. whichever is le ~s, shall have a contrast 
ratio. corrected for ambient lighting, of not less 
than four in the case 0 beam-limiting devices 
designed for use on stati pnary equipment. and a 
contrast ratio of not less han three in the case of 
beam-limiting devices desig1 ~ed for use on mobile 
equipment. The contrast ratio is defined as l1/l2 
where 11 is the illumination three millimeters from 
the edge of the 1 ight f eld toward the center of 
field; and I, is the illumin ~tion three millimeters 
from the edge of the light f eld away from the center 
of the field. Compliance sh ~11 be determined with a 
measuring instrument a pert ~re of one millimeter in 
diameter. 

b. Beam 1 imitation for portabl~ X-ray systems. Beam 
limitation for portable X-ray sys ems shall meet the beam 
limitation requirements of subd vision a of subsection 1 
and subdivision a of subsection 2 of this section. 

c. Beam limitation and alignment on stationary general 
purpose X-ray systems equipped with positive beam 
limitation (PBL). The useful bea n shall be 1 imi ted to the 
area of clinical interest. This ~»hall be deemed to have 
been met if a positive beam- imi tin_g device meeting 
manufacturer•s specifications and the requirements of this 
subdivision have been _properly us ~d. 

( 1) Positive beam limitation (P ~L). when provided. shall 
function as described in Qar ~araph 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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(b) The image receptor length and width are each 
less than fifty centimeters. 

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

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

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

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

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

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

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

(c) source-image 

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

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

[1] Must require that a key be utilized to 
defeat the positive beam limitation; 
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[2] Must require tha the key remain in place 
during the entire ime the positive beam 
1 i mi tat ion system s overridden: and 

[3] Must require that the key or key switch be 
clearly and durabl labeled as follows: 

FOR X-RAY FI LD LIMITATION 
SYSTEM FAILURE 

(b) Must include a label visible to the operator 
that override of the pc sitive beam 1 imitation 
s~stem is engaged. 

(4} Compliance with paragraph ' must be determined when 
the requirements of paragrapl 1 are met. ComPliance 
must be determined no scone than five seconds after 
insertion of the image recep1 or. 

(5} The positive beam 1 imitatic n system must be capable 
of operation. at the discret on of the operator such 
that the size of the field may be made smaller than 
the size of the image rec eptor through step less 
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 rs. 

(6} The positive beam limitatior system must be designed 
such that if a change in ir llage receptor does not 
cause an automatic return to !positive beam limitation 
function as described in pare lgraph 2. then any change 
of image receptor size 01 source-image receptor 
distance must cause the auto~ llat i c return. 

3. Radiation exposure control. 

a. Exposure initiation. Means shal be provided to initiate 
the radiation exposure by a delibE rate action on the part 
of the operator. such as the depression of a switch. 
Radiation exposure shall not be ir itiated without such an 
action. In addition, it shall no be possible to initiate 
an exposure when the timer is set to a "zero" or "off" 
position if either position is pre vided. 

b. Exposure indication. Means sha 1 be provided for visual 
indication observable at or from i he operator•s protected 
Position whenever X-rays are J reduced. In addition, a 
signal audible to the operator st all indicate that the 
exposure has terminated. 

c. Exposure termination. Means shall be provided to 
terminate the exposure at a prese 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) 

(b) 

(c) 

(d) 

(e) 

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

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

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; 

Either the product of peak X-ray tube potential, 
current. and exposure time shall be limited to 
not more than sixty kWs per exposure. or the 
product of X-ray tube current and exposure time 
shall be limited to not more than six hundred 
mAs per exposure except that. when the X-ray 
tube potential is less than fifty kVp,the 
product of X-ray tube current and exposure time 
shall be limited to not more than two thousand 
mAs per exposure; and 

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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d. Exposure duration (timer) 1 inea rity. For systems having 
independent selection of expos ~re time settings, the 
average ratios (Xl) of exposu re to the indicated timer 
setting. in units of coulombs p~ ~r kilogram per second 
[milliroentgen per second], obtai hed at any two clinically 
used timer settings shall not di fer by more than ten 
hundredths times their sum. This is written as: 

J.Al - X2 } < 0.1 (X1 + X2 }_ 

where xl and X2 are the average C kg-1 s-1 (mR/s) values. 

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

f. Operator protection. except veter nary systems. 

(1) Stationary systems. Stati pnary X-ray systems shall 
be reauired to have the X- ray control permanently 
mounted in a protected are ~ so that the operator is 
reaui red to remain in that P' rotected area during the 
entire exposure (see appendi B). 

(2) Mobile and portable syste ns. Mobile and portable 
X-ra~ s~stems which are: 

(a) Used continuously for greater than one week in 
the same location. i.e. a room or suite. shall 
meet the reauiremen s of paragraph 1 of 
subdivision f; 

(b) Used for less than one ~eek at the same location 
sha 11 be provided wi h either a protective 
barrier at least two m ~ters [6.5 feet] high for 
operator protection dur ng exposures. or means 
shall be provided to al ow the operator to be at 
least two and seven-ten hs meters [9 feet] from 
the tube housing assemb y during the exposure. 

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

g. Operator protection for vet ~rinary systems. All 
stationary, mobile, or portable 1\-ray systems used for 
veterinary work shall be provide ~ with either a two-meter 
[6.5 foot] high protection barrie r for operator protection 
during exposures, or shall be pro IIi ded with means to all ow 
the operator to be at least two a hd seven-tenths meters f9 
feet] from the tube housing assem ply durina exposures. 

3.- 4. Source-to-skin distance. All mobile or portable radiographic 
systems shall be provided with means to 1 imit the 

262 



source-to-skin distance te-Ret-+ess equal to or greater than 
thirty centimeters. except for veterinary systems. 

4~ 5. Radiation exposure reproducibility. lAe 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 
teR-A~RaPeatAs-wAeR-a++-teeARt~~e-faetePs--aPe--Ae+a--eeRsiaRt 
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 (Emax) minus the minimum radiation 
exposure (Em; n ) , 

E ~ 5 ( Emax - Em; n ) 

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

6~--AaattteRa+--Pe~~tPeffieRis-a~~+teae+e-te-eePttftea-systeffis-eR+y~ 
BtagResite-X-Pay-sysieffis-tReeP~ePaitR§-eRe-eP--ffiePe--eePitftea 
ee~eReRis--sAa++--ee--Pe~~tPea--te--ee~+y-wtiA-iAe-fe++ewtR§ 
aaatiteRat--Pe~~tPeffieRis--WAteA--Petaie--ie--iAese---eePitftea 
ee~eReRts~ 

a~--Re~Pea~etet+tty~---WAeR--tAe--e~~t~ffieRi--ts-e~ePatea-eR-aR 
aae~~aie-~eweP-5~~~ty-as-s~eetfte8-ey-iAe-ffiaR~faei~PeP--tR 
aeeePaaRee--wtiA--iAe--Pe~~tPeffieRis--ef-a~~+teae+e-feaePat 
siaRaaPas;--tAe--esitffiatea--eeeffteteRt--ef--vaPtatteR--ef 
PaatatteR----ex~es~Pes----sAa++---ee---Re---gPeateP---tAaR 
ftve-A~RaPeaiAs-feP-aRy-s~eetfte-eeffihtRaiteR--ef--se+eetea 
teeARt~~e-faetePs~ 

8~--ttReaPtty~---WAeR--iAe--e~~t~~Rt-a++ews-a-eAetee-ef-X-Pay 
t~ee-e~PPeRi-seiitR§s-aRa-ts-e~ePatea-eR-a-~eweP-s~~~+y-as 
s~eetftea--ey--tAe--ffiaR~faet~PeP--tR--aeeepaaRee--wtiA-tAe 
Pe~~tPeffieRts-ef--a~~+teae+e--feaePa+--staRaaPas;--feP--aRy 
ftxea--X-Pay--t~ee--~eteRtta+--wt!AtR--iAe--PaRge-ef-fePty 
~ePeeRt-te-eRe-A~RaPea-~ePeeRt-ef-tAe-ffiaxtffi~ffi-PattR§;--tAe 
avePage--Pattes--ef--Pa8taiteR--ex~es~Pe--te-tAe-tR8teatea 
ffitttta~ePe-seeeRas----~Pea~et;-----tffittttPeeRtgeR-----~eP 
ffitt+ta~ePe--seeeRa~--eetatRea-at-aRy-twe-eeRsee~ttve-t~ee 
e~PPeRt--setttR§s--sAa++---Ret---atffeP---ey---ffiePe---tAaR 
teR-A~RaPeatAS-ttffieS-tAetP-S~ffi; 
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WRePe- ~1-aAa X2 ape--~Re--av Page--~~tt~PeeA~§eA·-~ep 
~~++~a~ePe--5eeeAa--va+~e5--ee~a Aea--a~--eaeR---ef---~we 
eeA5ee~~~ve-~~ee-e~PPeA~-5e~~~A§5 

e~--Aee~Paey~---Bev~a~~eA--ef-~eeRA~~ e-fae~eP5-fPe~-~Aa~ea~ea 
va+~e5-5Ratt-Ae~-exeeea--~Re--+~~ ~5--5~ee~f~ea--feP--~Ra~ 
5y5~e~-ey-~~5-~A~fae~~PeP~ 

a~--Bea~--t~~~~a~~eA-feP-5~a~~eAaPy-a a-~B~te-geAePat-~~p~e5e 
X-Pay-5y5~e~5~ 

t1t--lRePe---5Rat+---ee---~Pev~ae --a--~aA5--ef--5~e~te55 
aaj~5~~At-ef-~Re--5~!e--ef- ~Re--X-Pay--f~e+a~---lRe 
~~A~~~~---f~e+a---5~!e--a~-- --5e~Pee-~~ge--Peee~~eP 
a~5~aAee-ef-eAe·R~ASPea-eeA~ ~~eP5-5Ratt-Be·e~~at-~e 
eP-te55-~RaA-f~ve-eeA~~~teP -ey-f~ve-eeA~~~teP5~ 

t2t--WReA--a--t~§R~--+eeat~!eP-~5 ~5ea-te-aef~Ae-~Re-X-Pay 
f~e+a,-~~-5Ratt-~Pev~ae-aA-- vePage--~++~~~Aa~~eA--ef 
Ae~--+es5--~RaA--eAe--R~AaPe --5~x~y--+~x--eP-f~f~eeA 
fee~-eaAa+es-a~-eAe·R~AaPea- eeA~~~~ePs--eP--at--~Re 
~x~~~--se~Pee-~~ge-Peee~~ P-a~s~aAee;-wR~eReveP-~5 
+ess~--lRe-avePage-~++~~~Aa~ eA-5Ra++-ee--easea--~~eA 
~as~Pe~A~5--~ae--~A-~Re-a ~Pex~~~e-eeA~eP-ef-eaeR 
~~aaPaA~-ef-~Re-+~gR~-f~e+a~ 

t3t--lRe---eage---ef---~Re--+~gR~ -f~e+a--a~--eAe--R~AaPea 
eeA~~~~eP5-eP-a~-~Re-~x~~~ --se~Pee-~~ge--Peee~~eP 
a~5~aAee;--WR~eReveP·-~S--te 5;-SRatt-Rave-a-eeA~Pa5~ 
Pa~~e;-eeppee~ea-feP-a~~eA~ t~§R~~A§;--ef--Ae~--+es5 
~RaA--fe~P--~A--~Re--ea5e--e --eea~-+~~~~~Ag--aev~ee5 
aeS~§Aea-feP·-~Se--eA--5tat~ AaPy--e~~~~~A!;--aAa--a 
eeA~Pa5t--Pa~~e-ef-Ae~-+ess- RaA-~RPee-~A-~Re-ease-ef 
eea~-t~~~~~Ag-aev~ees--aes~g ea--fep--~se--eA--~B~te 
e~~~~~A~~----lRe---eeA~Pas~ --Pa~~e--~5--aef~Aea--a5 
I1/I2 where 11 ~s-~Re-~++~~~ a~~eA-~RPee--~~++~~~eP5 
fpe~-~Re-eage-ef-~Re-t~§R~-f e+a-~ewaPa-~Re-eeA~eP-ef 
~Re--f~e+at--aAa--12 ~5---~ e---~++~~~Aa~~eA---~RPee 
~~++~~tePs--fPe~--~Re--eage -ef-tRe-+~gRt-f~e+a-away 
fpe~-tRe-eeA~eP-ef-tRe-f~e+a ---6e~+~aAee--5Ra++--ee 
ae~e~~Aea--w~~R--a--~aS~P~ g-~AS~P~~A~-a~ep~~Pe-ef 
eAe-~~++~~~eP-~A-a~a~~eP~ 

e~--Bea~---+~~~~a~~eA---feP---~eP~ae+ --X-Pay--sys~e~5~---Bea~ 
+~~~~a~~eA-feP-~ePtae+e-X-Pay-sys e~5-sRat+-~et-~Re--eea~ 
+~~~~a~~eA--Pe~~~Pe~A~5--ef-s~ea v~s~eA-a-ef-5~esee~~eA-1 
aAa-5~ea~v~s~eA-a-ef-5~esee~~eA-6 ef-see~~eA--33-19-96-96~ 

f~--f~e+a--+~~~~a~~eA--aAa--at~§A~A~ -eA--s~a~~eAaPy--geAePat 
~~P~e5e-X-Pay-sys~e~s~--FeP--s~a~ eAaPy;--§eAePat--~~P~e5e 
X-Pay--sy5~e~s--wR~eR--eeA~a~A-a- ~ee-Re~s~Ag-asse~ty;-aA 
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X-Pay-eeAiPet;-aAa;--feP--ihese--sysieffis--se--e~~+~~ea;--a 
tae+e;-a++-eePi+f+ea-+A-aeeeP8aAee-w+ih-2l-EFR-l929~39fet~ 

fl1--Pestitve--eeaffi-t+ffittaiteA-fPB~t;-wheA-~Pev+aea;-sha++ 
f~AeiteA-as-aeseP+aea-tA-~aPagPa~h-2-ef-s~ea+v+steA-f 
ef--s~aseet+eA-6--ef-seet+eA-33-lQ-96-96-wheAeveP-at+ 
ef-ihe-fet+ewtAg-eeAa+t+eAs-aPe-ffieit 

fa1--the---+ffiage---Peee~ieP---+s---tAsePiea---+Aie--a 
~ePffiaAeAity-ffie~Aiea-easseiie-he+aeP~ 

f81--the--+ffiage--Peee~ieP--teAgih--aA8-wt8ih-aPe-eaeh 
+ess-ihaA-ftfty-eeAitffieiePs~ 

fe1--the--X-Pay--eeaffi--axts--ts--wtihtA-~+~s-eP-ffitA~s 
ihPee-aegPees-ef-vePtteat-aAa--ihe--se~Pee-tffia§e 
Peee~ieP--a+staAee--ts-AtAeiy-eeAitffieiePs-ie-eAe 
h~ASPea-th+Piy--eeAitffieiePs--tAet~stve~--eP--ihe 
X-Pay--eeaffi--ax+s--ts-wtih+A-~t~s-eP-ffi+A~s-ihPee 
aegPees--ef--AeP+leAiat--aAS--iAe---se~pee-tffia§e 
Peee~ieP--atsiaAee--ts-AtAeiy-eeAitffieiePs-ie-iwe 
h~ASPea-f+ve-eeAitffieiePs-tAet~s+ve~ 

f81--the--X-Pay--eeaffi--ax+s--+s--~eP~eAa+e~+aP-ie-ihe 
~+aAe-ef-ihe-tffia§e-Peee~ieP-ie--w+thtA--~+~s--eP 
ffi+A~s-ihPee-aegPees~ 

f81--Ne+iheP-ieffie§Pa~hte-AeP-siePeesee~te-Pa8tegPa~hy 
+s-ae+Ag-~ePfePffiea~ 

fe1--Ne+iheP-ieffie§Pa~h+e-AeP-siePeesee~te-Pa8tegPa~hy 
+s-ae+Ag-~ePfefffiea~ 

fft--the-~es+t+ve-eeaffi-t+ffi+iai+eA-sysieffi-has-Aei-aeeA 
tAieAiteAa++y----evePPt88eA~-----the----evePPt8e 
~Pevts+eA-ts-s~ajeet-ie-~aPagPa~h-3~ 

f21--Pestitve--eeaffi-ttffitiaiteA-fPB~t;-wheA-~Pev+aea;-sha++ 
~PeveAi-ihe-~Pea~eiteA-ef-X-Pays-wheAt 

fat--EtiAeP-iAe-teA§iA-eP-WtSiA-ef-iAe-X-Pay-ftetS-tA 
ihe-~+aAe-ef-ihe-tffiage-Peee~ieP-StffePs;--exee~i 
as----~efffitiiea---ay---~aPagpa~h-5;---fPeffi---ihe 
eePPes~eAStA§-tffia§e-Peee~ieP-StffieASteAs-ay--ffiePe 
ihaA--iAPee-~ePeeAi-ef-iAe-se~Pee-tffia§e-Peee~ieP 
8tsiaAee~ 

f81--the--s~ffi--ef-ihe-teAgih-aA8-wt8ih-8tffePeAees-as 
siaie8--tA--s~e~aPagPa~h-a;--wtihe~i--PegaP8--ie 
st§A;--exeeeas--fe~P-~ePeeAi-ef-ihe-se~Pee-tffia§e 
Peee~ieP-atsiaAee~ 
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fe1--+he--eea~-+~~~i~Ag--aev·ee--~5-at-a-5e~Pee-~ffia§e 
Peee~teP--8~5iaAee--feP -wh~eh---~e5~i~ve---eea~ 
t~~~iat~eA-tPBtt-~5-Aei 8e5~§AeS-f8P-5~!~A§~ 

f31--~f-a-~aA5-ef-evePP~8~Ag-the ~e5~i~ve-eea~-+~~~tai~eA 
tPBtt-5Y5ie~-ex~5!5;-ihat-~ A5t 

fa1--H~5!--ee--8e5~§Ae8--feP ~5e-eAty-~A-ihe-eveAi-ef 
~e5~i~ve-eea~-+~~~tai~e -5y5te~--fa~t~Pe--eP--~f 
the-5y5te~-~5-ee~A§-5eP ~eea~ 

t81--~f---~A--a--~e5~i~eA--i at--ihe--e~ePaieP--we~+a 
eeA5~8eP-~t-~aPi-ef-the e~ePai~eAat-eeAtPet5--eP 
~f--~t-~5-PefePeAeea-~A the-e~ePateP~5-ffiaA~at-eP 
~A-etheP-ffiateP~at5-tAte aea-feP-the-e~ePaieP~ 

{±}-------H~5!-Pe~~~Pe- hat-a-key-ee-~!tt~!ea-te 
8efeai-!he-~85t!tV -eea~-t~~~!a!~8At 

{2}--M~5i--Pe~~~Pe--tha -the-key-Peffia~A-~A-~taee 
S~P~A§-!he-eA!tPe- ~~--!he--~85~i~ve--eea~ 
+~~~tat~eA-5y5te~-·5-evePP~88eAt-aA8 

{3}--M~5!--Pe~~~Pe-that ihe-key-eP-key-5w~teh-ee 
e+eaPty-aA8-8~Pae+ -+aee+e8-a5-fet+ew5t 

F9R-X-RA¥-F~Et9-t~H~lAl~ N 
S¥SlEH-FA~t~RE 

f41--6e~+taAee--w~th--~aPa§Pa~h- -~~5!-ee-aeteP~~Aea-wheA 
the--e~~~~~At--~A8~eate5--i at--the--eea~--ax~5---~5 
~eP~eAa~e~taP--te-the-~+aAe- f-the-~ffia§e-Peee~!eP-aA8 
!he-Pe~~~Pe~A!5-ef-~aPa§Pa~ -±-aPe-~t~---6e~+~aAee 
~~5!--ee-aeteP~~Ae8-Ae-5eeAe -thaA-f~ve-5eeeA85-af!eP 
tA5eP!~eA-ef-the-tffia§e-Peee~ eP~ 

t51--+he--~e5~t~ve--eea~-+~~~tat~ A-5y5te~-~~5t-ee-ea~ae+e 
ef-e~ePat~eA;-at-the-8~5ePei eA-ef-!he-e~ePaieP;-5~eh 
that--the--5~!e-ef-the-f~e+a ffiay-ee-ffiaae-5ffiatteP-thaA 
the-5~!e--ef--ihe--~ffia§e--Pe e~teP--ihPe~gh--5!e~te55 
a8j~5i~A!-ef-!Ae-f~et8-5~!e --lhe-~~A~~~~-ftet8-5t!e 
at-the-5e~Pee-tmage-Peee~teP 8t5iaAee-ef-eAe--h~A8Pe8 
eeA!~~!eP5--~~5!--ee--e~~a+ -te--eP--te55--!haA-f~ve 
eeA!t~teP5-ey-f~ve-eeA!t~! P5~ 

f61--+he--~e5~ttve-eea~-+t~~tat~e -5y5te~-~~5t-ee-8e5~§Ae8 
5~eh-tha!-~f-a-ehaAge--tA--t ge--Peee~!eP--8ee5--Aei 
ea~5e-aA-a~!effiat~e-Pei~PA-!e ~e5t!~ve-eea~-+~~t!a!teA 
f~Ae!~eA-a5-8e5ePtee8-tA-~aP §Pa~h-2;-!heA-aAy-ehaAge 
ef--~ffia§e--peee~!eP--5~!e--e --5e~Pee-tffia§e--Peee~teP 
8t5!aAee-~~5!-ea~5e-the-a~te ite-Pe!~PA~ 
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g~--t~ffiePs~---EMee~t-feP-aeAia~-~aAePaffi~e-systeffis;-iePffi~Aat~eA 
ef-eM~es~Pe-sha~~-ea~se-a~teffiat~e-Peseti~Ag-ef--the--i~ffieP 
te-~is-tAtita~-setitAg-eP-!e-n!ePeu~ 

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

8. rnA/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. 

b. 

~l-- Xz < 0.10 (X, + Xz) 

where X1 and X2 are the average values obtained at each of 
two consecutive tube current settings. or at two settings 
differing by no more than a factor of two where the tube 
current selection is continuous. 

~1- x, < e.1e (x, + X2l 
where x, and X2 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 less than forty-five hundredths millimeters 
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and the other is 
millimeters. 

tube manufacturer. 

9. Other requirements: 

~~ a. Transmission limit for image re eptor supporting devices 
used for mammography. For X-r y systems manufactured 
after September 5, 1978, which are designed only for 
mammography, the transmission of he primary beams through 
the image receptor support prov ded with the system will 
be limited such that the exposure five centimeters from 
any accessible surface beyond the plane of the image 
receptor supporting device doe not exceed eAe-teAt~ 
ffit~~tFeeAtgeA-{25~8-ffiteFeee~~effiB- eF-kt~egFaffi} twent -five 
and ei ht-tenths microcoulomb er kilo ram .01 
milliroent en for each activati n of the tube. Exposure 
shall be measured with the system operated at the minimum 
source-image receptor distance or which it is designed. 
Compliance shall be determined at the maximum rated peak 
tube potential for the system and at the maximum rated 
product of tube current and exp sure time (milliampere 
second) for that peak tube potent al. Compliance shall be 
determined by measurements averag d over an area of one 
hundred square centimeters wi h no linear dimension 
greater than twenty centimeters. 

b. 

History: Amended effective October 1, 1982; 
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 20.1-04 

June 1, 1992; 

33-19-96-97. Intraoral dental radiograp ic systems. In addition 
to the requirements of sections 33-10-06-0 and 33-10-06-04, the 
requirements of this section apply to X-ray equipment and associated 
facilities used for dental radiography. Criter·a for extraoral dental 
radiographic systems are covered in section 3 -10-06-06. Only systems 
meetin the re uirements of this section shall e used. 

1. Source-to-skin distance. X-ray syst ms designed for use with 
an intraoral image receptor shall be rovided with means to 
limit source-to-skin distance to not ess than: 

a. Eighteen centimeters if operab e above fifty kilovolts 
peak. 
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b. Ten centimeters if Aet operable aeeve at fifty kilovolts 
peak only. 

2. F~e~a Beam l;m;tat;on. Radiographic systems designed for use 
with an intraoral image receptor shall be provided with means 
to limit the X-ray beam such that: 

a. tf--tRe--~~A~~~~-se~Pee-te-sk~A-a~staAee-f559t-~s-e~gRteeA 
eeAt~~tePs-eP-~Pe;-tRe The X-ray f~e~a beam, at the 
minimum source-to-skin distance, shall be containable in a 
circle having a diameter of no more than seven 
centimeters. 

b. tf--tRe--~~A~~~~--se~Pee-te-sk~A--a~staAee--~s--~ess--tRaA 
e~gRteeA-eeAt~~tePs;-tRe--X-Pay--f~e~a;--at--tRe--~~A~~~~ 
se~Pee-te-sk~A--a~staAee;-sRa~~-ee-eeAta~AaB~e-~A-a-e~Pe~e 
Rav~Ag-a-a~a~tep-ef-Ae-~Pe-tRaA-s~M-eeAt~~tePs~ 

e~ 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. l~~Ps~-HeaAs-sRa~~-ee-~Pev~aea-te-te~~Aate-tRe-eM~es~Pe-at-a 
~Peset-t~~-~AtePva~;-~Peset-~Pea~et-ef-e~PPeAt--aAa--t~~;--a 
~Peset-A~~eP-ef-~~~ses;-eP-a-~Peset-Paa~at~eA-eM~es~Pe-te-tRe 
~~ge-Peee~teP~--tA-aaa~t~eAt 

a~--tt--sRa~~--Aet--ee--~ess~e~e--te-~ke-aA-eM~es~Pe-wReA-tRe 
t~~P-~s-set-te-a-zepe-eP-eff-~es~t~eA-~f-e~tReP--~es~t~eA 
~s-~Pev~aea~ 

e~--Re~Pea~e~B~~~ty~---W~tR--a--t~~P--sett~Ag--ef-f~ve-teAtRS 
seeeAas-eP-~ess;-tRe-avePage-eM~es~Pe-~eP~ea-flt--~~st--ee 
gPeateP--tRaA--eP-e~~a~-te-f~ve-t~~s-tRe-~M~~~~-eM~es~Pe 
~eP~ea-flmax ) ~~A~S-tRe--~~A~~~~--eM~es~Pe--~eP~ea--Hmin ) 
wReA-fe~P-t~~P-tests-ape-~epfe~at 

l---Sftmax--- ~mirr) 

4~--X-Pay-eeAtPe~-feM~es~Pe-sw~teRt~ 

a~--AA--X-Pay--eeAtPe~--sRa~~--ee-~AeeP~ePatea-~Ate-eaeR-X-Pay 
syste~-s~eR-tRat-aA-eM~es~Pe--eaA--Be--te~~Aatea--ey--tRe 
e~ePateP--at--aAy--t~~;--eMee~t-feP-eM~es~Pes-ef-eAe-Ra~f 
seeeAa-eP-~ess~ 

e~--EaeR--X-Pay--eeAtPe~--sRa~~-Be-~eeatea-~A-s~eR-a-way-as-te 
~et-tRe-fe~~ew~A§-eP~teP~at 

f~t--Stat~eAaPy--X-Pay--syste~s--sRa~~-ee-Pe~~~Pea-te-Rave 
tRe-X-Pay-eeAtPe~-~e~AeAt~y-~~Atea-~A-a--~Peteetea 
aPea;--se--tRat-tRe-e~ePateP-~s-Pe~~~Pea-te-Pe~~A-~A 
tRat-~Peteetea-aPea-a~P~Ag-tRe-eAt~Pe-eM~es~Pe~ 
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f2~--Me8t+e-aRa-~ePia8+e-X-Pay-sy ieffis-whteh-aPet 

fa~--Wsea--feP--gPeaieP-ihaR eRe-week-tR-eRe-+eeaiteR 
feRe-Peeffi-eP-sHtie~-sha +-ffieet-ihe--Pe~HtPeffieRis 
ef-~aPagPa~h-i-ef-ihts- H88tvtsteR~ 

f8~--Wsea-feP-gPeaieP-ihaR-e e-heHP-aRa-+ess-ihaR-eRe 
week-ai-eRe-+eeaiteR-fe e-Peeffi-eP--sHtie~--sha++ 
ffiee£--ihe-Pe~HtPeffieRts- f-sHa~aPagPa~h-a-ef-ihts 
~aPagPa~h--eP--8e--~Pev·aea--wtih--a---stx---aRa 
eRe-haff-fee£---{±~98- ieP}----htgh--~Peieeitve 
8aPPteP-whteh-ts-~+aeea a£-+eas£-stx-fee£--{±~83 
ffieiePs}--fPeffi--ihe--iHB -heHstRg-asseffiB+y-aRa-ai 
+easi-stx-feei-{±~83-ffie ePs}-fPeffi-ihe-~aiteRi~ 

fe~--ijsea--ie--ffiake-ex~esHPe -ef-a-~aiteRi-ai-ihe-Hse 
+eeaiteR--sha++---ffieet- -ihe---Pe~HtPeffieRis---ef 
sH8~aPagPa~h--a--eP--8- ef--ihts-~aPagPa~h-eP-8e 
~Pevtaea-wtih-a-ffiethea- f--X-Pay--eeRiPe+--whteh 
wt++--~ePffiti--ihe-e~ePa eP-ie-8e-a£-+easi-iwe+ve 
fee£-{3~66-ffieiePs}-fPeffi ihe-iH8e--heaa--asseffiB+y 
SHPtRg-aR-ex~esHPe~ 

e~--lhe---X-Pay---eeRiPe+---sha++--~P vtae--vtsHaf--tR8teaiteR 
e8sePva8+e-ai-eP-fPeffi-ihe--e~ePai pls--~Peieeiea--~estiteR 
wheReveP--X-Pays--aPe--~PeaHeea~- -~R--aaatiteR;--a-stgRa+ 
aH8t8+e-ie-ihe-e~ePaieP-sha++-tRa·eaie-ihai--ihe--ex~esHPe 
has-iePffitRaiea~ 

s~--Ex~eSHPe--Pe~P8SHet8tftiy~--lhe-eeeff.eteRt-ef-YaPtaiteR-SAaff 
Rei-exeeea-ieR-AHRSPeaihs-wheR-a++-ie hRt~He-faeiePs-aPe--he+a 
eeRsiaRi~---lhts--Pe~HtPeffieRi-sha++-8 -aeeffiea-ie-have-8eeR-ffiet 
tf;-wheR--feHP--PaataiteR--ex~esHPes- aPe--ffiaae--ai--taeRitea+ 
ieehRt~He-faeiePs;-ihe-va+He-ef-ihe-a ePage-PaataiteR-ex~esHPe 
fE~-ts-gPeaieP--ihaR--eP--e~Haf--ie-- tve--itffies--ihe--ffiaXtffiHffi 
PaataiteR-ex~esHPe-fEffiax) minus the minimum radiation exposure 
fEffitRh 

E---SfEITra'X- --EJTMtri 

Radiation exposure control. 

a. Exposure initiation. 

2 It shall not be ossible to 
timer is set to a 11 Zero 11 or 
position is provided. 
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b. 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. 

c. Exposure termination. 

d. 

(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 
11 Zero 11

• 

where X1 and x,) are the average values. 

e. 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) 

(b) 

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. 

Used for less than one week in the same location 
shall be rovided with either a rotective 
barrier at least two meters 6.5 feet hi h for 
operator protection, or means to allow the 
operator to be at least two and seven-tenths 
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meters [9 feetl from th ~ tube housing assembly 
while making exposures. 

4. Reproducibility. When the eauiom ent is operated on an 
adequate oower suoolv as specified by the manufacturer. the 
estimated coefficient of variation of radiation exposures 
shall be no greater than five hundr edths for any specific 
combination of selected technique fac ~ors. 

5. rnA/mAS linearity. The following re ltui rements aoo 1 y when the 
equipment is operated on a oower suoo .vas specified by the 
manufacturer for any fixed X-rav ube potential within the 
range of forty percent to one hundred percent of the maximum 
rated. 

a. Equipment having independent selection of X-rav tube 
current (rnA) . The average ratios (X 1) of exposure to the 
indicated milliam~ere-seconds Product. in units of 
coulombs oer kilogram oer m lliampere second (or 
milliroentgen oer milliampere seconds). obtained at anv 
two consecutive tube current sett ngs shall not differ by 
more than ten hundredths times th air sum: 

~1- X2 {..0.10 (X1 .!._&) 

where x1 and X2 are the average v alues obtained at any two 
consecutive tube current setting s. or at two settings 
differing bv no more than a fac ~or of two where the tube 
current selection is continuous. 

b. Eauioment having a combined X- ~av tube current-exposure 
time oroduct (mAs) selector. bu not a separate tube 
current (rnA) selector. The averag, e ratiOS (Xd of exposure 
to the indicated milliampere-seco hds product. in units of 
coulombs oer ki 1 ogram oer mi 11 i a noere second (or mR/mAs). 
obtained at an_y two consecutive mAs selector settings 
sha 11 not differ by more than t ~n hundredths times their 
sum: 

~1 - x2 t.. 0,.10 (X1 .!._&) 

where X1 and X2 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 he mAs selector provides 
continuous selection. 

c. Measuring compliance. Determin ation of compliance shall 
be based on ten exposures taken w ~thin a time period of 
one hour. at each of the two sett ~ngs. These two settings 
may include any two focal spot si lzes except where one is 
equal to or less than forty-fi ~e hundredths millimeters 
and the other is greater than forty-five hundredths 
millimeters. For ourooses of thi s reauirement. focal soot 
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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. Beam quality. All dental X-ray systems are subject to the 
filtration requirements of subdivision a of subsection 5 of 
section 33-16-66-64. 

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. 

7~--Aetei~i~eFta~·-Fe~l::f~FelfleFtis-a~~~~eae~e-ie-eeFi~f~eet-sysieffls-eFt~Y~ 
9Ft~y--et~a§Ftest~e--X-Fay--sys!eft1s--~FteeF~eFai~Ft§--eFte--eF--ff181"e 
eeF!~f~eet--ee~efleFtis--sha~~--ee--Fe~l::f~Feet--te-ee~~y-w~th-the 
fe~~ew~Ftg--aetet~t~efla~--Fe~l::f~l"elflefi!S--wh~eh--Fe~ate---te---tha! 
eeF!~f~eet-ee~efleflt~ 

a~--Re~Feeil::fe~e~~~ty~---WheFt--!he--e~l::f~~fflefli--~s-e~eFa!eei-eFt-aFt 
aete~l::fa!e-~eweF-SI::f~~~y-as-s~ee~f~eet--ey--the--fflafltffaetl::fl"el"; 
the---es!~ffla!eet--eeeff~e~eFt!--ef--vaF~ai~eFt--ef--Faei~a!~efl 
ex~esl::fFes-sha~~-ee-Fte-gFeaieF-!haA-f~ve-hl::ffleil"eei!hs-feF-aFty 
s~ee~f~e-eeff1B~Fta!~eFt-ef-se~eeteet-teehFt~~l::fe-faeteFs~ 

e~--t~FteaF~ty~---WheFt--!he--e~l::f~~fflefl!-a~~ews-a-ehe~ee-ef-X-I"ay 
il::fee-el::fl"l"efl!-se!!~Ft§S-aflei-~s-e~el"a!eei-eFt-a-~eweF-SI::f~~~Y-aS 
s~ee~f~eet--ey--the--fflafll::ffae!l::fl"el"--~fl--aeeeFeiaFtee--w~th-the 
Fe~l::f~FelfleFt!s-ef--a~~~~eae~e--feeieFa~--siaAEiaFEis;--feF--aFty 
f~xeet--X-Fay--!l::fBe--~e!eFti~a~--w~ih~Ft--!he--FaFtge-ef-feF!y 
~eFeeFt!-te-eFte-AI::ffiEiFeei-~eFeeFti-ef-the-Jf1ax~ff11::fff1-l"ai~fl§;--!he 
aveFage--Fat~es--ef--Faei~at~eFt--ex~esl::fFe--te-the-~Ftei~eateet 
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ffi~++~a~ePe-seeeAas-~Pea~ei-~ffi~++.PeeAi§eA-~eP-ffi~++~a~ePe 
seeeASt;--eaia~Aea--ai--aAy--iwe- eeAsee~i~ve-i~ae-e~PPeAi 
seii~A§s-sAa++-Aei--a~ffeP--By-- Pe--iAaA--ieA-A~ASPeaiAs 
Hffies-iAe~P-5~ffi; 

-)(1- ~ ~-i-:19-~)(1 +-)(2) t 

wAePe--X1 aAa-X2 aPe-iAe-avePa§e ffi~++~Peffi-~eP-ffi~++~a~ePe 
seeeAas-va+~es-eaia~Aea-ai-eaeA-e --iwe--eeAsee~i~ve--i~ae 
e~PPeAi-seit~A§5-: ! 

I 

e-:--Aee~Paey-:---Bev~ai~eA--ef-ieeAA~~ e-faeieP5-fPeffi-~Aa~eaiea 
va+~es-5Aa++-Aei-exeeea--iAe--+~ffi i5--5~ee~f~ea--feP--iAai 
5y5ieffi-By-~i5-ffiaA~faei~PeP-: 

a-:--t~ffieP5-:---tePffi~Aai~eA--ef--ex~e5~ e--5Aa++-ea~5e-a~ieffiai~e 
Pe5eti~A§-ef-iAe--i~ffieP--ie--~is- ~A~i~a+--5eti~A§--eP--ie 
!!i!ePe!!-: 

e-:--Beaffi---~~a+~iy-:----A++---eePi~f~e --aeAia+--X-Pay--5y5teffi5 
ffiaA~faei~Pea-eA-aAa-afieP-BeeeffiBe -1;-1989;-5Aa++--Aave--a 
ffi~A~ffi~ffi--Aa+f-va+~e--+ayeP--Aei-+ 55-tAaA-eAe-aAa-eAe-Aa+f 
ffi~ff~ffieiePs-a+~ffi~A~ffi-e~~~va+eAi-:- Sysieffis-e~ePai~A§--aaeve 
5eveAiy--k~+eve+is--~eak--aPe--5~ ~eei--te--tAe-f~+tPat~eA 
Pe~~~PeffieAts-ef-s~aa~v~s~eA-a-ef- ~8seet~eA-5--ef--5eet~eA 
33-19-96-94-: 

8-: 1e. Structural shielding requirements (se appendix C). 

History: Amended effective October lt 1982; Ju e lt 1986; June lt 1992; 
March lt 1994; July lt 1995; May lt 1998. 
General Authority: NDCC 23-2e.l-e4 
Law Implemented: NDCC 23-2e.l-e3t 23-2e.l-e4 

33-18-86-88. Therapeutic 
megaelectronvolt (MeV). 

X-ray sys1ens of less than one 

1. Equipment requirements. 
I 

a. Leakage radiation. When the ube is operated at its 
leakage technique factorst the le kage radiation shall not 
exceed the value specified at t e distance specified for 
the classification of that X-ray ystem. 

(1) Contact therapy systems. Le kage radiation shall not 
exceed eAe-A~ASPeS-ffi~++~PeeA §eAs-{25-:8--ffi~ePeee~+effiB 
~eP---k~+e§Paffi---1 twent - ive and ei ht-tenths 
microcoulomb er kilo ram 1ee milliroent ens per 
hour at five centimeters fro 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 eAe-PeeA!geA-{9~258-ffittttee~teffiB--~eP 
ktte§Paffi} two hundred fift -ei ht thousandths 
millicoulomb er kilo ram 1 roent en 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 eAe-h~AaPea-ffittttPeeA!geAs-{25~8--ffitePeee~teffiB 
~eP----kttegPaffi} twent -five and ei ht-tenths 
microcoulomb er kilo ram 1ee milliroent ens 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 eAe--PeeA!geA--{9~258--ffittttee~teffiS--~eP 
ktte§Paffi} two hundred fift -ei ht thousandths 
millicoulomb er kilo ram 1 roent en 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. 

b. Permanent beam-limiting devices. Permanent fixed 
diaphragms or cones used for limiting the useful beam 
shall provide the same or higher degree of protection as 
required by the tube housing assembly. 

c. Removable and adjustable beam-limiting devices. 

(1) Removable beam-limiting devices shall, for the 
portion of the useful beam to be blocked by the 
useful devices, transmit not more than one percent of 
the beam at the maximum kilovoltage and maximum 
treatment filter. This requirement does not apply to 
auxiliary blocks or materials 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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d. Filter system. The filter sy tern shall be so designed 
that: 

(1) The filters cannot be acci entally displaced at any 
possible tube orientation; 

(2) 

any 

(3) Each filter is marked s to its material of 
construction and its thickne s. For wedge filters, 
the wedge angle must app ar on the wedge or wedge 
tray. 

e. Tube immobilization. The tube ousing assembly shall be 
capable of being immobilized duri g stationary treatments. 

f. Focal spot (actual) marking. he tube housing assembly 
shall be so marked that it is pos ible to determine the 
location of the focal spot ctual to within five 
millimeters, and such marking sha 1 be readily accessible 
for use during calibration proced res. 

g. Beam block. Contact therapy tube housing assemblies shall 
have a removable shield of at lea t five-tenths millimeter 
lead equivalency at one hundred k lovolts peak that can be 
positioned over the entire useful beam exit port during 
periods when the beam is not in u e. 

h. Beam monitor system. Systems of greater than one hundred 
fifty kilovolts peak manufactured after October 1, 1982, 
shall be provided with a beam mon tor system which: 

(1) Shall have the detector of the monitor system 
interlocked to prevent incor ect positioning in the 
useful beam; 

(2) Shall not allow irradiati n until a preselected 
number of roentgens has been made at the treatment 
control panel; 

(3) Shall independently termin te irradiation when the 
preselection number of roent ens has been reached; 

(4) Shall be so designed that, in the event of a system 
malfunction or electrical p wer failure, the dose 
administered to a patien prior to the system 
malfunction or power fail re can be accurately 
determined; 
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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. 

i. Timer. 

(1) A timer shall be provided which has a display at the 
treatment control panel. The timer shall be 
graduated in minutes and fractions of minutes. The 
timer shall have a preset time selector and an 
elapsed time indicator. 

(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) The timer shall terminate irradiation when a 
preselected time has elapsed if any dose monitoring 
system present has not previously terminated 
irradiation. 

(4) The timer shall permit accurate presetting and 
determination of exposure times as short as one 
second. 

(5) The timer shall not permit an exposure if set at 
zero. 

(6) The timer shall not activate until the shutter is 
opened when patient irradiation is controlled by a 
shutter mechanism. 

j. Control panel functions. The control panel, in addition 
to the displays required in other requirements of this 
section shall have: 

(1) An indication of whether electrical power is 
available at the control panel and if activation of 
the X-ray tube is possible; 

(2) An indication of whether X-rays are being produced; 
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(3) Means for indicating ki ovolts and X-ray tube 
current; 

(4) The means for terminating an exposure at any time; 

(5) A locking device which will prevent unauthorized use 
of the X-ray system; and 

(6) For X-ray equipment manuf ctured after October 1, 
1982, a positive display of pecific filters in the 
beam. 

k. Multiple tubes. When a contro panel may energize more 
than one X-ray tube: 

(1) It shall be possible to act"vate only one X-ray tube 
any time; 

(2) There shall be an indicalion at the control panel 
identifying which X-ray tubeiis energized; and 

(3) There shall be an indica ion at the tube housing 
assembly when that tube is e ergized. 

1. Source-to-skin distance. Thee shall be means of 
determining the source-to-skin istance to within one 
centimeter. 

m. Shutters. Unless it is possible o bring the X-ray output 
to the prescribed exposure parame ers within five seconds, 
the beam shall be automaticall attenuated by a shutter 
having a lead equivalency not les than that of the tube 
housing assembly. In addition, 

(1) After the unit is at op rating parameters, the 
shutter shall be controll d electrically by the 
operator from the control pa el; and 

(2) An indication of shutter pos"tion shall appear at the 
control panel. 

n. Low filtration X-ray tubes. E ch X-ray system equipped 
with a beryllium or other low-fil ration window shall be 
clearly labeled as such upon the ube housing assembly and 
at the control panel. 

2. Facility design requirements for sys ems capable of operating 
above fifty kilovolts peak. 

a. Aural communication. Provision hall be made for two-way 
aural communication between the p tient and the operator 
at the control panel. Howeve, where excessive noise 
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levels or treatment requirements make aural communication 
impracticalt other methods of communication shall be used. 

b. Viewing systems. 

(1) Windowst mirrorst closed-circuit televisiont 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 
meanst televisiont an alternate viewing systemt which 
may be electronict shall be available for use in the 
event of failure of the primary viewing system. 

c. Additional requirements for X-ray systems capable of 
operation above one hundred fifty kilovolts peak. 

(1) All protective barriers must be fixed except for 
entrance doors or beam interceptors. 

(2) The control panel shall be outside the treatment 
room. 

(3) Entrance interlocks shall be provided such that all 
entrance doors must be closed before treatment can be 
initiated or continued. If the radiation beam is 
interrupted by any door openingt 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 is opened while the X-ray tube is 
activatedt the radiation exposure at a distance of 
one meter from the source must be reduced to less 
than eAe--R~A8Fea--ffi~~~~FeeAtgeAs-f2S~8-ffi~eFeee~~effiB 
~eF---k~~egFaffi} twenty-five and eight-tenths 
microcoulomb per kilogram [199 milliroentgens] per 
hour. 

3. Surveys, calibrations, spot checks, and operating procedures. 

a. Surveys. 

(1) All new facilitiest and existing facilities not 
previously surveyedt shall have a survey made byt or 
under the direction oft a qualified expert. In 
additiont 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 a written report of the 
survey from the qualified exert, and a copy of the 
report shall be transmitted by the registrant to the 
department within thirty d ys of receipt of the 
report. 

(3) The survey and report sha 1 indicate all instances 
where the installation, i the opinion of the 
qualified expert, is in viol tion of this article. 

b. Calibration. 

(1) The calibration of an X-ray ystem shall be performed 
at intervals not to exceed o e year and after any 
change or replacement of co onents which could cause 
a change in the radiation ou put. 

(2) The calibration of the radi tion output of the X-ray 
system shall be performed by or under the direction 
of a qualified expert who is physically present at 
the facility during such cal bration. 

(3) Calibration of the radiat on output of an X-ray 
system shall be performed wi h a calibrated dosimetry 
system. The calibration f such system shall be 
traceable to a national st ndard. The instrument 
shall have been calibrated within the preceding two 
years. 

(4) The calibrations must be such that the dose at a 
reference point in soft tiss e can be calculated to 
within an uncertainty of fiv percent. 

I 
(5) The calibration of the X- ay system shall include, 

but not be limited to, the f llowing determinations: 

(a) Verification that the -ray system is operating 
in compliance with the esign specifications. 

(b) The exposure rates for 1ach combination of field 
size, technique factors filter, and treatment 
distance used. 

(c) The degree of congrue ce between the radiation 
field and the field ind cated by the localizing 
device if such device i present. 

(d) An evaluation of the niformity of the largest 
radiation field used. 

(6) Records of calibration sh 11 be maintained by the 
registrant for five years a ter completion of the 
calibration. 
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(7) A copy of the most recent X-ray system calibration 
shall be available at or in the area of the control 
panel. 

c. 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) If a qualified expert does not perform the spot check 
measurement, the results of the spot check 
measurements shall be reviewed by a qualified expert 
within fifteen days. 

(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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d. Operating procedures. 

(1) X-ray systems shall not be 1 ft unattended unless the 
system is secured against un uthorized use. 

(2) When a patient must be held n position for radiation 
therapy, mechanical supporti g or restraining devices 
sha 11 be used. 

(3) The tube housing assembly hall not be held by hand 
during operation unless the system is designed to 
require such holding and t e peak tube potential of 
the system does not exceed f fty kilovolts peak. In 
such cases, the holder sha 1 wear protective gloves 
and apron of not less than five-tenths millimeter 
lead equivalency at one hund ed kilovolts peak. 

(4) No individual other than th patient shall be in the 
treatment room unless such i dividual is protected by 
a barrier sufficient to et the requirements of 
section 33-19-94.1-96. No i dividual other than the 
patient shall be in the treatment room during 
exposures when the kilovolts peak exceeds one hundred 
fifty. 

(5) The X-ray system shall not be used in the 
administration of radiatio therapy unless the 
requirements of subdivisionlb of this subsection and 
paragraph 4 of subdivision c have been met. 

History: Amended effective October 1, 1982; Ju e 1, 1986; June 1, 1992; 
March 1, 1994; May 1, 1998. 
General Authority: NDCC 23-29.1-94 
Law Implemented: NDCC 23-29.1-93, 23-29.1-94 

33-18-86-89. X-ray and electron therapy systems with energies of 
one megaelectronvolt (MeV) and above. Ch pter 33-19-99 except 
subdivisions c and d of subsection 7 of sectio 33-19-99-93 shall apply 
to medical facilities using therapy system with energies one 
megaelectronvolt and above. 

1. Definitions. In addition to the definitions provided in 
section 33-19-96-92, the following de initions are applicable 
to this section. 

a. ••Applicator" means a structure wh ch determines the extent 
of the treatment field at a g ven distance from the 
virtual source and which may o may not incorporate the 
beam-limiting device. 

b. 11 Beam scattering filter" means filter used in order to 
scatter a beam of electrons. 
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c. 11 Central axis of the beam 11 means a line passing through 
the virtual source and the center of the plane figure 
formed by the edge of the first beam-limiting device. 

d. noose monitoring system .. means a system of devices for the 
detection, measurement, and display of quantities of 
radiation. 

e. 11 0ose monitor unit•• means a unit response from the dose 
monitoring system from which the absorbed dose can be 
calculated. 

f. .. Existing equipment •• means therapy systems subject to this 
section which were manufactured on or before January 1, 
1985. 

g. .. Fie 1 d flattening fil tern means a filter used to provide 
dose uniformity over the area of a useful beam of X-rays 
at a specified depth. 

h. 11 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. 

i. 11 Gantry 11 means that part of the system supporting and· 
allowing possible movements of the radiation head. 

j. ••Interruption of irradiation•• means the stopping of 
irradiation with the possibility of continuing irradiation 
without resetting of operating conditions at the control 
panel. 

k. 11 Isocenter 11 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. 

1. ••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. 

m. ••New equipment•• means systems subject to this section 
which were manufactured after January 1, 1985. 

n. ••Normal treatment distance .. means: 

(1) For electron irradiation, the virtual source to 
surface distance along the central axis of the useful 
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beam as specified by th manufacturer for the 
applicator. 

(2) For X-ray irradiation, the virtual source to 
isocenter distance along th central axis of the 
useful beam. For noniso entric equipment, this 
distance shall be that speci ied by the manufacturer. 

o. 11 Radiation head 11 means the struct re from which the useful 
beam emerges. 

p. 11 Shadow tray 11 means a device ttached to the radiation 
head to support auxiliary beam-li iting material. 

q. ••stationary beam therapy .. means adiation therapy without 
relative displacement of the u eful beam and patient 
during radiation. 

r. 11 Target 11 means that part of radiation source which 
intercepts a beam of accelerated articles with subsequent 
emission of other radiation. 

s. 11 Virtual source 11 means a poin from which radiation 
appears to originate. 

2. Requirements for equipment. 

a. Leakage radiation to the patient 

(1) New equipment shall meet th following requirements: 

(a) For all operating con itions producing maximum 
leakage, the absorbed d se in rads [grays] due 
to leakage radiati n, including X-rays, 
electrons, and neutron , at any point in a 
circular plane of two ters radius centered on 
and perpendicular to th central axis of the 
beam at the isocente or the normal treatment 
distance and outside th maximum useful beam, 
shall not exceed on -tenth percent of the 
maximum absorbed dose i; rads [grays] of the 
unattenuated useful b am measured at the point 
of intersection of the entral axis of the beam 
and the plane surface Measurements excluding 
those for neutrons shal be averaged over an 
area up to but not exc eding two hundred square 
centimeters at the positions specified. 
Measurements of the ortion of the leakage 
radiation dose contribu ed by neutrons shall be 
averaged over an are up to but not exceeding 
two hundred square cent meters. 
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(b) For each system the registrant shall determine, 
or obtain from the manufacturer, the leakage 
radiation existing at the positions specified in 
subparagraph a for specified operation 
conditions. Records on leakage radiation shall 
be maintained at the installation for inspection 
by the department. 

(2) Existing equipment shall meet the following 
requirements: 

(a) For operating conditions producing maximum 
leakage radiation, the absorbed dose in Paas 
§Pays 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 Paas-fgpaysj 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 leakage 
radiation existing at the positions specified in 
subparagraph a of this paragraph for specified 
operating conditions. Records on radiation 
leakage shall be maintained at the installation 
for inspection by the department. 

b. Leakage radiation outside the patient area for new 
equipment. 

(1) The absorbed dose in Paas-fgpaysj 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 
Paas--fgpaysj 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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I 

I 

(2) The registrant shall dete~ine, or obtain from the 
manufacturer, the actua 1 1 eak!age radiation existing 
at the positions specified in paragraph 1 of this 
subdivision for specified 1 operating conditions. 
Radiation measurements excluding neutrons shall be 
averaged over an area up to but not exceeding one 
hundred square centimete s at the positions 
specified. Neutron measure nts shall be averaged 
over an area up to but ot exceeding two hundred 
square centimeters. 

c. Beam-limiting devices. Adjust ble or interchangeable 
beam-limiting devices shall be pr vided and such devices 
shall transmit no more than two p rcent of the useful beam 
at the normal treatment distance or the portion of the 
useful beam which is to be attenu ted by the beam-limiting 
device. The neutron component of the useful beam shall 
not be included in this requireme t. 

d. Filters. 
I 

(1) 

(2) 

(3) 

Each filter which is remova~le from the system shall 
be clearly marked with an-I identification number. 
Documentation available at I the control panel shall 
contain a description of ~he filter. For wedge 
filters, the wedge angle shalll appear on the wedge or 
wedge tray. 1 

If the absorbed dose Irate data required by 
subdivision p of subsection ~ of section 33-1e-e6-e4 
relates exclusively to peration with a field 
flattening or beam scatterin filter in place, such 
fi 1 ter sha 11 be removab 1 e on l1y by the use of too 1 s. 

I 

For new equipment which u~ilizes a system of wedge 
filters, interchangeable fielld flattening filters, or 
interchangeable beam scattering filters: 

(a) Irradiation shall noj' be possible until a 
selection of a filter has been made at the 
treatment control panel; 

I 

(b) An interlock system shail be provided to prevent 
irradiation if the filter selected is not in the 
correct position; ! 

' 
I 

(c) A display shall be provided at the treatment 
control panel showing t~e filters in use; and 

I 

(d) An interlock shall ~e provided to prevent 
irradiation if any fil er selection operation 
carried out in the trea ment room does not agree 

286 



with the filter selection operation carried out 
at the treatment control panel. 

e. Beam quality. The registrant shall determine, or obtain 
from the manufacturer, data sufficient to assure that the 
following beam quality requirements are met: 

(1) The absorbed dose resulting from X-rays in a useful 
electron beam at a point on the central axis of the 
beam ten centimeters greater than the practical range 
of the electrons shall not exceed the value stated in 
table III. Linear interpolation shall be used for 
values not stated. 

TABLE III 

Maximum Energy of 
Electron Beam in MeV 

1 
15 
35 
5e 

X-ray Absorbed Dose as 
a Fraction of Maximum 
Absorbed Dose 

e.e3 
e.e5 
e.1e 
e.2e 

(2) 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. 

(3) 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 IV. Linear interpolation shall be 
used for values not stated. 
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Maximum Photon 
Energy in MeV 

1 
2 
5 

15 
35 
5e 

Table IV 

Absorbed Dose at the Surface 
as a Fra tion of the Maximum 
Absorbed Dose 

e.8e 
e.7e 
e.se 
e.5e 
e.4e 
e.2e 

(4) Compliance with paragraph 3 ~f this subdivision shall 
be determined by measurement' made: 

I 

(a) Within a phantom using/an instrument which will 
allow extrapolation t~ the surface absorbed 
dose; i 

(b) Using a phantom whosl size and placement meet 
the requirements of ~aragraph 2 of this 
subdivision; 

(c) After removal of all beam modifying devices 
which can be removed wi hout the use of tools, 
except for beam scat ering or beam flattening 
filters; and 

(d) The largest field size!available which does not 
exceed fifteen centimeters by fifteen 
centimeters. 

I 

(5) The registrant shall detehmine, or obtain from the 
manufacturer, the maximum percentage absorbed dose in 
the useful beam due to stray neutrons, excluding 
stray neutron radiation, for specified operating 
conditions. · 

f. Beam monitors. All therapy syste~s shall be provided with 
radiation detectors in the radiat~on head. 

(1) New equipment shall 
radiation detectors. 
incorporated into 
systems. 

be ptovided with at least two 
Thei detectors shall be 

two separate dose monitoring 
I 
! 

(2) Existing equipment shall e provided with at least 
one radiation detector. his detector shall be 
incorporated into a primary ose 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 I radiation beam in two 
orthogonal directions must be monitored before the beam 
passes through the beam-limiting !device. Facilities must 
be provided so that, if the diifference in dose rate 
between one region and anoth~r region symmetrically 
displaced from the central axis o~ the beam exceeds five 
percent of the central axis dose irate, indication of this 
condition is made at the contrdl panel; and if this 
difference exceeds ten percent, the irradiation is 
terminated. ' 

' 
' 

h. Selection and display of dose monijtor units. 
I 

(1) Irradiation shall not be p~ssible until a selection 
of a number of dose monitor ~nits has been made at 
the treatment centro 1 pane 1 • 1 

I 

(2) After useful beam terminatidn, it shall be necessary 
to reset the dosimeter dilsplay to zero before 
treatment can be reinitiated.l 

I 

(3) The preselected number of do~e monitor units shall be 
displayed at the treatment c ntrol panel until reset 
manually for the next irradi tion. 

(4) 
I 

For new equipment after te~ination of irradiation, 
it shall be necessary to i manually reset the 
preselected dose monitor uni1s before irradiation can 
be initiated. ' 

' I 

i. Termination of irradiation by tije dose monitoring system 
or systems during stationary beam!therapy. 

( 1) 

(2) 

(3) 

' 
' 

Each primary system shall t~rminate irradiation when 
the preselected number of dose monitor units has been 
detected by the system. · 

' 

If original design of the eq~ipment included a second 
dose monitoring system, thatisystem must be capable 
of terminating irradiation wijen not more than fifteen 
percent or forty dose mo~itor units above the 
preselected number of dose!monitor units set at the 
control panel has been detected by the second dose 
monitoring. ' 

For new equipment, a seco~d dose monitoring system 
must be present. That syst~m must be capable of 
terminating irradiation w~en not more than ten 
percent or twenty-five dose !monitoring units above 
the preselected number of 1ose monitor units set at 
the control panel has been etected 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. 

j. 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. 

k. 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. 

1. 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. 

m. 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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' 

i 
I 

(2) An interlock system shall b~ provided to ensure that 
the equipment can emit only lhe radiation type which 
has been selected. 1 

' 

(3) An interlock system shall be provided to prevent 
irradiation if any selected perations carried out in 
the treatment room do no agree with the selected 
operations carried out at the treatment control 
panel. 

(4) An interlock system shall~l be provided to prevent 
irradiation with X-rays exce t to obtain a port film 
when electron applicators ar fitted. 

I 
I 

(5) An interlock system shall I be provided to prevent 
irradiation with electrons w~en accessories specific 
for X-ray therapy are fittedf 

I 

(6) The radiation type selected $hall be displayed at the 
treatment control panel I before and during 
irradiation. 

i 

n. Selection of energy. Equipment capable of generating 
radiation beams of different emergies shall meet the 
following requirements: ' 

( 1) 
i 

Irradiation shall not be p~ssible until a selection 
of energy has been made atl the treatment control 
panel. 1 

(2) An interlock system shalltl be provided to prevent 
irradiation if any selected perations carried out in 
the treatment room do no agree with the selected 
operations carried out at the treatment control 
panel. : 

(3} The nominal energy value 
at the treatment control 
irradiation. 

! 

se]ected shall be displayed 
Pjnel before and during 

i 

(4) For new equipment, an interlock system shall be 
provided to terminate irradi~tion if the energy of 
the electrons striking the!X-ray target or electron 
window deviates by more thanitwenty percent or three 
megaelectron volts, whicheyer is smaller, from the 
selected nominal energy. I 

I 

o. Selection of stationary beam ~herapy or moving beam 
therapy. Equipment capable of'l both stationary beam 
therapy and moving beam therapy

1 

shall meet the following 
requirements: I 

I 
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(1) Irradiation shall not be possible until a selection 
of stationary beam therapy or moving beam therapy has 
been made at the treatment control panel. 

(2) An interlock system shall be provided to ensure that 
the equipment can operate only in the mode which has 
been selected. 

(3) An interlock system shall be provided to prevent 
irradiation if any selected operations carried out in 
the treatment room do not agree with the selected 
operations carried out at the treatment control 
panel. 

(4) The mode of operation shall be displayed at the 
treatment control panel. 

(5) For new equipment, an interlock system shall be 
provided to terminate irradiation if: 

(a) Movement of the gantry occurs during stationary 
beam therapy; or 

(b) Movement of the gantry stops during moving beam 
therapy unless such stoppage is a preplanned 
function. 

(6) Moving beam therapy shall be controlled to obtain the 
selected relationships between incremental dose 
monitor units and incremental angle of movement. 

(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. 

(7) 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. 

p. 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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3. 

q. 

subsection 2 of section 33-10-06~09 may form part of this 
system). In addition: I 

(1) The dose monitor unit rate jhall be displayed at the 
treatment control panel. 1 

(2) If the equipment can deliveJ under any conditions an 
absorbed dose rate at the no~l treatment distance 
more than twice the maxim~m value specified by the 
manufacturer•s anticipated dqse rate for any machine 
parameters utilized, a device shall be provided which 
terminates irradiation when the absorbed dose rate 
exceeds a value twice the specified maximum. The 
value at which the irradiat1on will be terminated 
shall be a record maintained jby the registrant. 

Location of virtual source anJ beam orientation. The 
registrant shall determine, jor obtain from the 
manufacturer, the location with reference to an accessible 
point on the radiation head of: I 

i 

(1) The X-ray target or the virtial source of X-rays. 

(2) The electron window or Jthe virtual source of 
electrons if the system has electron beam 

I 

capabilities. 1 

' 

r. System checking facilities. I Capabilities shall be 
provided so that all radiation safety interlocks can be 
checked for correct operation. !when preselection of any 
of the operating conditions r~quires action in the 
treatment room and at the tteatment control panel, 
selection at one location shall n~t give a display at the 
other location until the requisite selected operations in 
both locations have been completed. 

i 

Facility and shielding requirements~ In addition to chapter 
33-10-04.1, the following design requ1rements shall apply: 

a. Protective barriers. All prot~ctive barriers must be 
fixed except for entrance doors ot beam interceptors. 

b. Control panel. The control pane1 must be located outside 
the treatment room. 

c. Viewing systems. 

(1) Windows, mirrors, closed-circuit television, or an 
equivalent system shall be provided to permit 
continuous observation o! the patient during 
irradiation and shall be so ocated that the operator 
may observe the patient f om 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. 

d. Aural communications. Provision shall be made for two-way 
aural communication between the patient and the operator 
at the control panel. However, where excessive noise 
levels or treatment requirements make aural communication 
impractical, other methods of communication shall be used. 

e. 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 usefu 1 beam is 11 0n 11

• 

f. Entrance interlocks. 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 exposure by manual action at the 
control panel. 

4. Surveys, calibrations, spot checks, and operating procedures. 

a. Surveys. 

(1) All new facili~ies, 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. 

b. 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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protocols, the user shall sub~it that protocol to the 
department for concurrence 1

1

· that the proto co 1 is 
acceptab 1 e) before the sys,tem is first used for 
irradiation of patient and thereafter at time 
intervals which do not exceed twelve months and after 
any change which might si~nificantly alter the 
calibration, spatial dilstribution, or other 
characteristics of the thera~y beam. 

i 

(2) The calibration shall be p rformed under the direct 
supervision of a radiological physicist who is 
physically present at t e facility during the 
calibration. 

(3) Calibration radiation me surements required by 
paragraph 1 must be perfo med using a dosimetry 
system: J' 
(a) Having a calibration f ctor for cobalt-69 gamma 

rays traceable to a national standard. 
I 

I 

(b) Which has been calib~ated within the previous 
two years and after anyJservicing that may have 
affected its calibration. 

i 
(c) Which has been calibrat~d in such a fashion that 

an uncertainty can be s~ated for the radiation 
quantities monitored by !the system. 

(d) Which has had constanc~ checks performed on the 
system as specified by ~ radiological physicist. 

(4) Calibrations must be in s4fficient detail that the 
dose at a reference point iln soft tissue may be 
calculated to within an unc,rtainty of five percent. 

(5) The calibration of the thera~y beam shall include but 
be not limited to the followilng determinations: 

(a) Verification that the Jquipment is operating in 
compliance with the i design specifications 
concerning the 1 i ght 11 oca 1 i zer, the sidelight 
and back-pointer align~nt with the isocenter, 
when applicable, var1ation in the axis of 
rotation for the table,Jgantry and jaw system, 
and beam flatness an~ symmetry at specified 
depths. i 

I 

(b) The absorbed dose ra~e at various depths of 
water for the range of 

1

field sizes used, for 
each effective energyt' that will verify the 
accuracy of the dosi try of all therapy 
procedures utilized wit 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. 

c. 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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(6) The cause for a parameter xceeding a tolerance set 
by the radiological physicis shall be investigated 
and corrected before the s stem is used for patient 
irradiation. 

(7) Whenever a spot check indic tes a significant change 
in operating characteristi s of a system, as 
specified in the radiologic 1 physicist•s spot check 
procedures, the system sh 11 be recalibrated as 
required in subdivision b ,of subsection 4 of this 
section. I 

(B) Records of spot check I measurements sha 11 be 
maintained by the registrant~ for a period of two 
years after completion of th spot check measurements 
and any necessary corrective,actions. 

I 
I 

(9) Where a spot check involves!a radiation measurement, 
such measurement shall be o~tained using a system 
satisfying the requirements of subdivision b of 
subsection 4 of this sect1on or which has been 
intercompared with a !system meeting those 
requirements within the previous year. 

! 
I 

d. Operating procedures. j 

I 

(1) No individual other than the patient shall be in the 
treatment room during treatment of a patient. 

i 

(2) If a patient must be h1ld in position during 
treatment, mechanical supp rting or restraining 
devices shall be used. 

(3) The system shall not be used lin the administration of 
radiation therapy unless I the requirements of 
subdivisions a, b, and c of this subsection have been 
met. I 

' 
i 

History: Amended effective October 1, 1982; Ju~e 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 

33-19-96-19. Veterinary medicine radiogtaphic installations. tA 
a88titeA-ie-iAe-Pe~~tPeffieAis-ef-seeiteAs--33-l9+96-93--aA8--33-l9-96-94; 
iAe--fe~~ewtA§--Peg~~aiteAs--sAa~~--app~y--ie--~~~--veiePtAaPy--ffieatetAe 
PaategpapAte-tAsia~~aiteAst 1 

h--E~~tpffieAh 

a~--lAe--pPeteettve--t~ae--Ae~stAg--s a~~-ae-e~~tva~eAt-te-tAe 
Pe~~tPeffieAis-ef-s~aseetteA-3-ef-s etteA-33-!9-96-94~ 
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General Author;ty: NSSS-23-29~±-94 
Law Implemented: NBSS-23-29~±-93;-23-29~±-94 

33-19-96-11. Computed tomography X-ray systems. 
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1. ~finitions. In addition to the ~efinitions provided in 
sections 33-10-01-04 and 33-10-q6-02, the following 
definitions are applicable to this se9tion: 

a. 11 Computed tomography dose indexd .. ! means the integral from 
-7T to +7T of the dose profile alJng a line perpendicular 
to the tomographic plane diviqed by the product of the 
nominal tomographic section thickness and the number of 
tomograms produced in a single sc~n, that is: 

where: 

CTDI = __!._ f +?T 
nT -7T 

! 

.P ( z) dz 
! 

! 

: 

! 

' 
' 

z = Position a 1 ong a 1 i ne perpendilcu 1 ar to the tomographic p 1 ane. 
D(z) = Dose at position z. I 

T = Nominal tomographic section tHickness. 
n = Number of tomograms produced iln a single scan. 

This definition assumes that the jose profile is centered. around 
z=0 and that, for a multiple tomo~ram system, the scan increment 
between adjacent scans is nT. I 

b. 11 Contrast scale 11 means the I change in the linear 
attenuation coefficient per co~uted tomography number 
relative to water, that is: 1 

I 

i 

cs = (c~N)x = (fTN)w 
! 

where: 

Ux = Linear attenuation coefficierlt of the material of 
interest. , 

uw = Linear attenuation coefficient of water. 
(CTN)x = CTN of the material of i~terest. 
(CTN)w = CTN of water. ' 

c. 11 CS" (See 11 Contrast scale .. ). 

d. 11 CT" means a radiologic imaging technique that produces 
images of 11 Slices .. through a patient's body. 

e. 11 CT conditions of operation•j means all selectable 
parameters governing the operation of a CT X-ray system 
including, but not limited to, no~inal tomographic section 
thickness, filtration, and thei technique factors as 
defined in section 33-10-06-02. I 

f. 11 CTDP (See 11 Computed tomography ose index 11
). 

309 



g. 11 CT gantry•• means the tube housing assemblies, 
beam-limiting devices, detectors, and the supporting 
structures and frames which hold these components. 

h. 11 CTN 11 (See 11 CT number 11
). 

i. 11 CT number .. means the number used to represent the X-ray 
attenuation associated with each elemental area of the CT 
image. 

CTN = k ( U.x U.wl 

J.l.w 

where: 

k = A constant (The constant has a normal value of one 
thousand when the Houndsfield scale of CTN is used.) 

Ux = Linear attenuation coefficient of the material of 
interest. 

uw = Linear attenuation coefficient of water. 

j. noose profile•• means the dose as a function of position 
along a line. 

k. 11 Elemental area•• means the smallest area within a tomogram 
for which the X-ray attenuation properties of a body are 
depicted. (See a 1 so •• Picture e 1 ement 11

) • 

1. 11 Multiple tomogram system .. means a computed tomography 
X-ray system which obtains X-ray transmission data 
simultaneously during a single scan to produce more than 
one tomogram. 

m. 11 Noise 11 means the standard deviation of the fluctuations 
in computed tomography number expressed as a percentage of 
the attenuation coefficient of water. Its estimate (Sn ) 
is calculated using the following expression: 

where: 

Sn = 100 X CS X S 

J.l.w 

CS = Contrast scale. 
Uw = Linear attenuation coefficient of water. 
s = Estimated standard deviation of the CTN of picture 

elements in a specified area of the CT image. 

n. ••Nominal tomographic section thickness.. means the full 
width at half-maximum of the sensitivity profile taken at 
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2. 

o. 

p. 

q. 

r. 

s. 

t. 

u. 

the center of the cross-sectional! volume over which X-ray 
transmission data are collected. i 

' 

"Picture element" means an elemen~al area of a tomogram. 
I 

"Reference plane" means a plan~ which is displaced from 
and para 11 e 1 to the tomographic p l!ane. 

"Scan" means the complete prodess of collecting X-ray 
transmission data for the productilon of a tomogram. Data 
can be collected simultaneously 

1

during a single scan for 
the production of one or more to~grams. 

"Scan increment" means the amount lof relative displacement 
of the patient with respect to th~ CT X-ray system between 
successive scans measured along the direction of such 
displacement. ! 

! 

"Scan sequence•• means a presellected set of two or more 
scans performed consecutively Iunder preselected CT 
conditions of operation. · 

i 

••scan time•• means the period of tiime between the beginning 
and end of X-ray transmission d~ta accumulation for a 
single scan. 

"Single tomogram system•• means i CT a X-ray system which 
obtains X-ray transmission data d~ring a scan to produce a 
single tomogram. · 

v. "Tomographic plane•• means 
identified as corresponding 

that !geometric plane which is 
to th~ output tomogram. 

I 

w. ••Tomographic section•• means 
X-ray attenuation properties 

Requirements for equipment. 

the ~olume of an object whose 
are ilmaged in a tomogram. 

a. Termination of exposure. 

I 

I 

I 

I 
' 
' 

(1) Means must be provided ~o terminate the X-ray 
exposure automatically by ~ither deenergi zing the 
X-ray source or shuttering the X-ray beam in the 
event of equipment failure a~fecting data collection. 
Such termination must occu~ within an interval that 
1 i mi ts the tot a 1 scan time ! to no more than one 
hundred ten percent of its ipreset va 1 ue through the 
use of either a backup timer !or devices which monitor 
equipment function. 

(2) 
' 
' 

A visible signal must i~dicate when 
exposure has been termina ed through 
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. 

b. Tomographic plane indication and alignment. 

(1) 

(2) 

(3) 

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. 

For any multiple tomogram system, means ffi~si shall be 
provided to permit visual determination ~the 
location of a reference plane. This reference plane 
can be offset from the location of the tomographic 
planes. 

If a device using a light source is used to satisfy 
paragraph 1 or 2, the light source must provide 
illumination levels sufficient to permit visual 
determination of the location of the tomographic 
plane or reference plane under ambient light 
conditions of up to five hundred lux. 

c. Beam-on and shutter status indicators and control 
switches. 

(1) The computed tomography X-ray control and 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. 

d. Indication of computed tomography conditions of operation. 
The computed tomography X-ray system must be designed such 
that the computed tomography conditions of operation to be 
used during a scan or a scan sequence must be indicated 
prior to the 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. 

e. Extraneous radiation. When data are not being collected 
for image production, the radiation adjacent to the tube 
port may not exceed that permitted by subsection 3 of 
section 33-10-06-04. 
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f. Maximum surface computed omography dose index 
identification. The angular posi ion where the maximum 
surface computed tomography do e index occurs must be 
identified to allow for reprodu ible positioning of a 
computed tomography dosimetry pha tom. 

g. Additional requirements applicab e to computed tomography 
X-ray systems containing a ga try manufactured after 
September 3, 1985. 

I 

(1) The total error in the ~ndicated location of the 
tomographic plane or referenqe plane may not exceed 
five mi 11 imeters. : 

(2) If the X-ray production per~od is less than one-half 
second, the indication of x-tay 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 o~ening where insertion of 
any part of the human body iryto the primary beam is 
possible. I 

(3) The deviation of indicate~ scan increment versus 
actual increment may not exc~ed plus or minus one 
millimeter with any mass Jfrom zero to one hundred 
kilograms resting on the sup ort device. The patient 
support device must be incremented from a typical 
starting position to the max1mum incremented distance 
or thirty centimeters, whjchever is less, and then 
returned to the starting po~ition. Measurement of 
actual versus indicated sc~n increment may be taken 
anywhere a 1 ong this trave 1 • ! 

' I 

(4) Premature termination of ~he X-ray exposure by the 
operator shall necessitate r~setting of the computed 
tomography conditions of Qperation prior to the 
initiation of another scan. ! 

h. 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 b~ provided to permit 
continuous observation! of the patient during 
irradiation and must b~ so located that the 
operator can observe the patient from the 
control panel. 
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(b) 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. 

i. Surveys, calibrations, spot checks, and operating 
procedures. 

(1) Surveys. 

(a) All computed tomography X-ray systems installed 
after March 1, 1992, and those systems not 
previously surveyed 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 in radiation 
hazard. 

(b) The registrant shall obtain a written report of 
the survey from the qualified expert, and a copy 
of the report must be made available to the 
department upon request. 

(2) Radiation calibrations. 

(a) The calibration of the radiation output of the 
computed tomography X-ray system must be 
performed by, or under the direction of, a 
qualified expert who is physically present at 
the facility during such calibration. 

(b) The calibration of a computed tomography X-ray 
system must be performed at intervals specified 
by a qualified expert and after any change or 
replacement of components which, in the opinion 
of the qualified expert, could cause a change in 
the radiation output. 

(c) The calibration of the radiation output of a 
computed tomography X-ray system must be 
performed with a calibrated dosimetry system. 
The calibration of such system must be traceable 
to a national standard. The dosimetry system 
must have been calibrated within the preceding 
two years. 

(d) Computed tomography dosimetry phantoms must be 
used in determining the radiation output of a 
computed tomography X-ray system. Such phantoms 
must meet the following specifications and 
conditions of use: 
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[1] Computed tomographj dosimetry phantoms must 
be right circular qylinders of polymethyl 
methacrylate of d~nsity one point nineteen 
plus or minus point zero one grams per 
cubic centimeter. i The phantoms must be at 
least fourteen cen~imeters in length and 
must have diameters of thirty-two 
centimeters for te$ting computed tomography 
X-ray systems designed to image any section 
of the body and ~ixteen centimeters for 
systems designed jto image the head or for 
whole body scanner~ operated in the head 
scanning mode. 1 

[2] Computed tomograph~ dosimetry phantoms must 
provide means fo~ the placement of a 
dosimeter along the axis of rotation and 
along a 1 ine pa~Jallel to the axis of 
rotation one cen imeter from the outer 
surface and within the phantom. Means for 
the placement ofJ dosimeters or alignment 
devices at other 1 cations may be provided. 

[3] Any effects on Jhe doses measured due to 
the removal of~: phantom material to 
accommodate dosi ters must be accounted 
for through approp liate corrections to the 
reported data or i,ncl uded in the statement 
of maximum devia~ion for the values 
obtained using the !Phantom. 

[4] All dose measure~nts must be performed 
with the computed tomography dosimetry 
phantom placed orl the patient couch or 
support device ' without additional 
attenuation materi~ls present. 

' 

(e) The calibration shall ~e required for each type 
of head, body, or whole1body scan performed at 
the facility. ' 

(f) Calibration must 'meet the following 
requirements: 

[1] The dose profile 1 along the center axis of 
the computed tomogrlaphy dosimetry phantom 
for the minimum, I maximum, and midrange 
values of the nomirial tomographic section 
thickness used b~ the registrant shall be 
measurable. Where iless than three nominal 
tomographic thick1esses can be selected, 
the dose profile determination must be 

I 
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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. 

(g) Calibration procedures must be in writing. 
Records of calibrations performed must be 
maintained for inspection by the department. 

(3) Spot checks. 

(a) The spot check procedures must be in writing and 
must have been developed by a qualified expert. 

(b) The spot check procedures must incorporate the 
use of a computed tomography dosimetry phantom 
which has a capability of providing an 
indication of contrast scale, noise, nominal 
tomographic section thickness, the resolution 
capability of the system for low and high 
contrast objects, and measuring the mean 
computed tomography number for water or other 
reference material. 

(c) All spot checks must be included in the 
calibration required by paragraph 2 and at time 
intervals and under system conditions specified 
by a qualified expert. 

(d) Spot checks must include acquisition of images 
obtained 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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I 

paragraph 2 of subdivision i. The images must 
be retained, until i a new calibration is 
performed, in two formslas follows: 

I 

[1] Photographic copi~s of the images obtained 
from the image disrlay device; and 

[2] Images stored in tigital form on a storage 
medium compatibl with the computed 
tomography X-ray s stem. 

I 

(e) Written records of t~e spot checks performed 
shall be maintained ror inspection by the 
department. ! 

(4) Operating procedures. 

(a) The computed tomography X-ray system may not be 
operated except by an i~dividual who has been 
specifically trained ini its operation. 

(b) Information must be available at the control 
panel regarding the opetation and calibration of 
the system. Such infbrmation must include the 
following: 

[1] 

[2] 

Dates of the latest calibration and spot 
checks and the location within the facility 
where the result~ of those tests may be 
obtained; · 

I 

Instructions on the use of the computed 
tomography dosimetry phantoms including a 
schedule of spot c~ecks appropriate for the 
system, allowable: variations for the 
indicated parameters, and the results of at 
least the most rectnt spot checks conducted 
on the system; 

1 

I 
I 

[3] The distance in ! millimeters between the 
tomographic plane and the reference plane 
if a reference pla~e is utilized; and 

[4] A current techniq~e chart available at the 
control panel whJch specifies for each 
routine examinatio~ the computed tomography 
conditions of oper.tion and the number of 
scans per examination. 

' 

(c) If the calibration or spot check of the computed 
tomography X-ray systemt1 identifies that a system 
operating parameter h s exceeded a tolerance 
established by the qual fied expert, use of the 

I 

i 
I 
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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 23-29.1-94 
Law Implemented: NDCC 23-29.1-93. 23-29.1-94 
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APPEID!X D 
X-RAY FILM fEYELOPIIG 

' 

Time Temperat~re 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 3 1/2 
73 3 1/2 

22 72 4 
71 4 
70 4 1/2 
69 4 1/2 

20 68 5 
67 5 1/2 
66 5 1/2 
65 6 

18 64 6 1/2 
63 7 
62 8 
61 8 1/2 

16 60 9 1/2 

Processing: 1of Film 
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1. All film8 8hall be processed in sttch a fashion as to 
achieve adeqttate sensitoruetric pe:r fo:rntance. 'fhi8 
criterion shall be adjudged to have been met if either 
of the following iteru8 can be ntet. 

a. Film manufacturer8 publi8hed recoruruendations as 
:regards time and temperatttre are.followed, or 

b. Each film shall be developed in accord with the 
above tinte tentpe:rattt:re cha:r t. 

rl. Manual processing of film. 

a. Where film is developed manually, a s:ysteru shall 
be available which con8i8ts of at least one 
three sectional tank processing tanks should be 
made of mechanically rigid, corrosion resistant 
material (each section of which shall be 
con8t:ructed so as to retain it8 soltttion 
8eparation f:roru the other two) and the 
temperature of solutions in the tanks shall~ 
maintained has the ove:rall tentperature 
controlling capahilit:y of ntaintaining each 
solution st:tch that the temperatttre of each 
soltttion will always fall 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. 

b. Devices shall be available which will give all of 
the following: 

(1) The actual temperature of the developer. 

(2) An audible or visible signal, after a preset 
time (in minutes of duration). 

c. Chentical film p:rocesosing control. 

(1) Chenticalos shall be ntixed in acco:rd with the 
chentical ~nttfactttrer · s recomtuendations. 
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(2) 

(3) 

( 4) 

Developer rep~enisher shall be periodically 
added to the ! de v elope:t tank based on the 
a:tea of the fi~ts which have been developed, 
e.g., one liter pe:t three thotJ:sand one 

~~~::= :::~o;~c=:h [!h~=:n::=:~to:! 
~! t=:~~:ic;fo;~~c~:~:= .to s;!:~':t :: 
addition of 1 an adeqaate 11olt1nte of 
replenishe:t . 1 

I, 

I 

All processing! chenticals shall be cornpletely 
replaced at l~ast e11ery three months. 

I 

At the tinte i of the complete processing 

half of the fli:lna being protected f:tont the 
expostlre. Af~er fnll det~elopntent, it will 
be maiutain~s.n t;h~ darkroom or vieinii:Ji 

::!s:-o~~e: g~=~;:t 0:i;;c~tl.;kh!!;~s:~ 
ander teclmi~es identical with those nsed 
for the origix~al test filnt) shall be 
contpared with 1

, the original test filnt to 
eval1:1ate the atteq1:1acy of developing resnlts 
and base fog l~t~el. 

~2. Automatic processors abd other closed processing 
systems. 

a. Film shall be deve o ed in accordance with the 
time-tern erature re ationshi s recommended b the 
film manufacturer. 

b. The s ecified devel 
time shall be post 
automatic processor:. 

ac. Preventive mainten~ce shall be performed on the 
unit, except for e~tended periods of nonuse, on 
a frequency basis which is not less than that 
schedule recommende4 by the manufacturer. In the 
event that no sche\dule is available from the 
manufacturer a ma~ntenance schedule shall be 
established which 1 will preserve good film 
quality. I 

I, 

I 
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bd. 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 
appendix D shall be 
such manner 

shown to 

deviations from the requirements of 
documented by the registrant in 

that the requirements are 
be met or exceeded (e.g., extended 

processing, and special rapid chemistry} . 

4. Darkrooms. 

a. Daxk:l::oonrs shall be constrncted so that film being 
pxocessed, handled, or stored will be exposed 
only to light which has passed th:rottgh a 
safelight filtex. 

b. 'fhe radiance and spectxal ernission of the 
safelight (btdb and filter contbination) shall be 
st1ch that filnr shall not be "fogged• above the 
base level when exposed for one nrinttte at a 
distance of abottt one httndl:ed twenty centinretexs 
from the lamp ox lmnps. Pilnt nta:nttfactttrer · s 
xeconaruendations for a safelight and its placenrent 
shall be adjnsted to meet this criterion. 

4. Other Requirements: 

a. Pass boxes, if provided, shall be so constructed 
as to exclude light from the darkroom when 
cassettes are placed in or removed from the 
boxes, and shall incorporate adequate shielding 
from stray radiation to prevent exposure of 
undeveloped film. 

b. The darkroom shall be light tight and use proper 
safelighting such that any film type in use 
exposed in a cassette to X-radiation sufficient 
to produce an optical density from one to two 
when processed shall not suffer an increase in 
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c. 

d. 

e. 

density greater than 0.1 (0.05 for mammography) 
when.exposed in the dcrkroom for two minutes with 
all safelights on. If used, daylight film 
handling boxes shal preclude fogging of the 
film. 

! 

Darkrooms typicallyj used by more than one 
individual shall be : provided a method to 
prevent accidental en~ry while undeveloped films 
are being handled or1processed. 

in a light 

f. Outdated X-ray fil~ shall not be used for 
diagnostic radiogra~s, unless the film has been 
stored in accordanc~ with the manufacturer's 
recommendations and ~~ sample of the film passes 
a sensitometric test

1 

for normal ranges of base 
plus fog and speed. 1 

' 

~ Film developing solu~ions shall be prepared in 
accordance with the directions given by the 
manufacturer, and sha~l be maintained in strength 
by replenishment or renewal so that full 
development is acccmplished within the time 
specified by the mam facturer. 
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APPEIDIX E 
IIFORMATIOI TO BE SUBMITTED BY PERSOIS PROPOSIIG 

TO COIDUCT HEALIIG ARTS SCREEIII& 

Persons requesting that the department approve a healing arts 
screening program shall submit the following information and 
evaluation: 

1. Name and address of the applicant and, where 
applicable, the names and addresses of agents within 
this state. 

2. Diseases or conditions for which the X-ray 
examinations are to be used in diagnoses. 

3. A detailed description of the X-ray examinations 
proposed in the screening program. 

4. Description of the population to be examined in the 
screening program, i.e., age, sex, physical condition, 
and other appropriate information. 

5. Any evaluation of any known alternate methods not 
involving ionizing radiation which could achieve the 
goals of the screening program and why these methods 
are not used instead of the X-ray examinations. 

6. An evaluation by a qualified expert on the X-ray 
systems to be used in the screening program. The 
evaluation by the qualified expert shall show that 
such systems do satisfy all requirements of this 
article. The evaluation shall include a measurement 
of patient exposures from the X-ray examinations to be 
performed. 

7. A description of the diagnostic X-ray £-Hm quality 
control program. 

8. A copy of the technique chart for the X-ray 
examination procedures to be used. 

9. The qualifications of each individual who will be 
operating the X-ray systems. 
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10. The qualifications of the inbividual who will be 
supervising the operators of t~e X-ray systems. The 
extent of supervision and jthe method of work 
performance evaluation shall b~ specified. 

11. The name and address of the: individual who will 
interpret the radiographs. 

12. A description of the procedures to be used in advising 
the individuals screened 'and their private 
practitioners of the healing arts of the results of 
the screening procedure and any': further medical needs 
indicated. · 

13. A description of the procedure$ for the retention or 
disposition of the radiograpijs and other records 
pertaining to the X-ray examin~tions. 

14. An indication of the fre and the 
dUration of the entire 

History: Effective October 1, 1982; amended , effective June 1, 1986; 
June 1, 1992; amended effective May 1. 1998. 
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APPBRDDt P' 

DBTBJUIDG.TJ:OR OP' COIIPB'l'BRCB 

The Department may use interview, observation and/or testing 
to determine compliance. The following are areas in which an 
individual shall have expertise for the competent operation of 
X-ray equipment: 

1. Fundamentals of radiation safety. 

a. Characteristics of X-radiation. 
b. Units of radiation dose (mrem}. 
c. Hazards of excessive exposure to radiation. 
d. Levels of radiation from sources of radiation. 
e. Methods of controlling radiation dose. 

(1) Working time. 
(2) Working distance. 
(3) Shielding. 
l!l Collimation. 
(5) Filtration. 
(6) Gonad shielding and other patient protection 

devices. 
(7) Restriction of X-ray beam to the image receptor. 
T8f Grid utilization. 
(9) Utilization of mechanical immobilization device. 

2. Radiation detection instrttn~ntation to be ttsed. 

a. Radiation sttx v ey i11s trttntents . 

(1) Operation. 
(2) Calibration. 
(3) Lintitation. 

b. Sttruey, monitoring, and spot check techniqttes. 
c. Pexsonnel n~nitoring de~ices. 

(1) Pilm badges. 
(2) Pocket dosinreters. 
(3) 'fhexn~lttntinescent dosintetexs. 
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d. Inte:r:pretation of personnel: ntonito:r: ing :r: epo:r: ts. 

3 . Operation and control of X ray e4'ttipruent. 

a. Collin~tion and Filtration. 
b. Expostlre tedmiqt1es for the eqtlipruent 1:1sed. 
c. Pilnt p:r:ocessing tedmiqtles. 
d. A:natonty and positioning. 

( 1) Releoant htt:man anatonll ~ 

2. Familiarization with equipment. 

a. Identification of controls. 
----b~.- Function of each control. 
----~c~. How to use a technique chart. 

3. Film processing. 

----~a~. Film speed as related to patient exposure. 
----b~. Film processing parameters. 
-----c_. Quality assurance program. 

4. Emergency procedures. 

~~~a~. Termination of exposure in event of automatic timing 
device failure. 

5. Proper use of personnel dosimetr±. 

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. 

~7. The requirements of pertinent f•deral and state rules. 

5-8. The licensee's or registrant •'s written operating and 
emergency procedures. 

History: Effective June 1, 1986; amended effec~ive June 1, 1992; May 1, 
1998. 
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CHAPTER 33-19-97 

33-19-97-91.1. Definitions. As used in this chapter, the 
following definitions apply: 

1. 11 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. 

2. llAs--~ew--as-PeaseAaa~y-aehtevaa~ell-fA~ARA~-~aAs-ffiaktAg-evePy 
PeaseAaa~e-effePt-te-ffiatAtatA-eM~es~Pes-te--Pa8tatteA--as--faP 
ae~ew--the--aese--~tffitts--as-ts-~paettea~t 11 Authorized nuclear 
pharmacist .. means a pharmacist who is: 

a. SeAststeAt---wtth--the--~~P~ese--feP--whteh--tt:le--tteeAsea 
aettvtty--ts--~ASePtakeA Board certified as a nuclear 
pharmacist by the board of pharmaceutical specialties; 

b. laktA§-tAte-aeee~At-tt:le-state-ef-teet:IAete§y;-tt:le-eeeAeffites 
ef-t~Peve~Ats-tA-PetatteA--te--aeAeftts--te--tt:te--~~Btte 
t:leattR--aA8--safety;--aA8-ett:leP-seeteta~-aA8-seeteeeeAeffite 
eeAst8ePatteAst-aA8 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. IA-Pe~atteA-te-~tttt!atteA-ef-A~eteaP-eAePgy-tA-tt:le-~~B~te 
tAtePest~ 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. 

3. 11 Authori zed user•• means a ~PaeHHeAeP-ef-tt:le-t:leaHAg-aPts-wt:le 
ts-t8eAttfte8-as-aA-a~tRePt!e8-~seP-eA-a-ae~aPt~At-{agPee~At 
state;--~teeAStAg--state--eP--YAttea-States-A~eteaP-Pe§~tatePy 
eeffiffitssteA}--tteeAse--tt:lat--a~tt:lePt!es--tt:te--~ateat--~se---ef 
Pa8teaettve--ffiatePtat~ 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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(5) British facility of radi~ ogy or British royal 
college of radiology. ! 

I 

(6) Canadian royal college of phylsicians and surgeons; 
I 

b. Identified as an authorized us r on a United States 
nuclear re ulator commission or a reement state license 
that authorizes the medical use 

1 

f radioactive material; 
or 

c. Identified as an authorized user! on a permit issued by a 
United States nuclear regulatory clommission or agreement 
state specific 1 i censee of broad :scope that is authorized 
to permit the medical use of radiolactive material. 

4. 11 Brachytherapy•• means a method of ra!diation therapy in which 
sealed sources are utilized to delive~ a radiation dose at a 
distance of up to a few celntimeterst by surfacet 
intracavitaryt or interstitial appl ica!tion. 

5. 11 Dedicated check source .. means a ra!dioactive source that is 
used to assure the constant operation !of a radiation detection 
or measurement device over severa li months or years. This 
source may a 1 so be used for other purp!oses. 

' 

6. 11 Diagnostic clinical procedures manuaiP means a collection of 
written procedures that describes each method (and other 
instructions and precautions) by whilch the licensee performs 
diagnostic clinical procedures; where~~ach diagnostic clinical 
procedure has been approved by the authorized user and 
inc 1 udes the rad i opharmaceut i ca 1 t osage t ·and route of 
administration. ! 

7. ••Management•• means the chief exec!utive officer or that 
individual •s designee. 

8. 11 Medical institution.. means an orgadization in which several 
medical disciplines are practiced. ' 

9. ••Medi ca 1 use•• means the intentional i nterna 1 or externa 1 
administration of radioactive materialt or the radiation 
therefromt to RHJMfls--tfi--'£Re--~Pae·Mee--ef-'£1:te-l:teaHflg-aP'£s 
patients or human research subjects under the supervision of 
an authorized user. · 

19. 11 Misadministration•• means the adminis~ration of: 

a. A radiopharmaceutical dosage greater than '£RtP'£y 
ffitePeeHPtes-{1119-ktiehee~HePeisJ !One thousand one hundred 
ten kilobecguerels [39 microcunies] of either sodium 
iodide 1-125 or I-131: 
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(1) Involving the wrong ~a!~eA! 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 
!R~P!y-ffi~ePee~P~es-f!!!9-k~+eaee~~ePe+s} one thousand 
one hundred ten kilobecguerels [30 microcuries]. 

b. A therapeutic radiopharmaceutical dosage, other than 
sodium iodide I-125 or I-131: 

(1) Involving the wrong ~a!~eA! individual, 
radiopharmaceutical, or wrong route 
administration; or 

wrong 
of 

(2) When the administered dosage differs from the 
prescribed dosage by more than twenty percent of the 
prescribed dosage. 

c. A gama stereotactic radiosurgery radiation dose: 

(1) Involving the wrong ~a!~eA! 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. 

d. A teletherapy radiation dose: 

(1) Involving the wrong ~a!~eA! 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 
§Pea!eP--!RaA 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. 

e. A brachytherapy radiation dose: 

(1) Involving. the wrong ~a!~eA! individual, wrong 
radioisotope, or wrong treatment site (excluding, for 
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permanent implants, seeds that were implanted in the 
correct site but migrated: outside the treatment 
site); : 

(2) Involving a sealed source th~t is leaking; 

(3) When, for a temporary imPlant, one or more sealed 
sources are not removed upon completion of the 
procedure; or 

(4) When the calculated admin~stered dose differs from 
the prescribed dose by more than twenty percent of 
the prescribed dose. · 

f. A diagnostic radiopharmaceuti¢al dosage, other than 
quantities greater than thtwty---ffitePee~Ptes---flll9 
kt~eeee~~epe~s} one thousan one hundred ten 
kilobec uerels 30 microcuries f either sodium iodide 
I-125 or I-131, both: 

(1) 
i 

Involving the wrong ~a~teAi individual, wrong 
radiopharmaceutical, wrong route of administration, 
or when the administered !dosage differs from the 
prescribed dosage; and ! 

(2) When the dose to the ~aHeAt individual exceeds ftve 
Peffis-{59-ffit~~tstevePts} fifty millisieverts [5 rems] 
effective dose equivalent or ftfty--Peffis--{599 
ffit~~tstevePis} five hundred ffiillisieverts [50 rems] 
dose equivalent to any individual organ. 

11. "Mobile nuclear medicine service" means the transportation and 
medical use of radioactive material. · 

12. "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. 

13. "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 pr~ctice pharmacy. 

14. ••Prescribed dosage•• means the quantity 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. 

14':' 15. ••Prescribed dose•• means: 
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a. For gamma stereotactic radiosurgeryt the total dose as 
documented in the written directive; 

b. For teletherapyt the total dose and dose per fraction as 
documented in the written directive; or 

c. For brachytherapyt either the total source strength and 
exposure time or the total doset as documented in the 
written directive. 

15:- 16. ..Recordable event•• means the administration of: 

a. A radiopharmaceutical or radiation without a written 
directive where a written directive is required; 

b. 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; 

c. A radiopharmaceutical dosage greater than tA~Pty 
ffi~ePee~P~es-{1119-k~~eeee~~ePe~s} one thousand one hundred 
ten kilobecguerels [38 microcuries] of either sodium 
iodide 1-125 or 1-131 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 f~fteeA--ffi~ePee~P~es--{555 
k~~eeee~~ePe~s} five hundred fifty-five 
kilobecguerels [15 microcuries]; 

d. A therapeutic radiopharmaceutical dosaget other than 
sodium iodide 1-125 or l-131t when the administrated 
dosage differs from the prescribed dosage by more than ten 
percent of the prescribed dosage; 

e. A teletherapy radiation dose when the calculated weekly 
administered dose ~s exceeds the weekly prescribed dose by 
fifteen percent gpeateP--thaA or more of the weekly 
prescribed dose; or 

f. A brachytherapy radiation dose when the calculated 
administered dose differs from the prescribed dose by more 
than ten percent of the prescribed dose. 

16:- 17. 11 Teletherapy•• means therapeutic irradiation in which the 
source of radiation is at a distance from the body. 

bl:- 18. ••Teletherapy physici st•• means an individual identified as the 
qualified teletherapy physicist on a department license. 
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18-: 19. 11 Visiting authorized user•• means an al!lthorized user who is not 
identified on the license of the lice~see being visited. 

19-: 29. ••written directive.. means an order in writing for a specific 
patient, or human research subject, dated and signed by an 
authorized user prior to the j administration of a 
radiopharmaceutical or radiation, ¢xcept as specified in 
subdivision f, containing the followi~g information: 

a. 

b. 

c. 

d. 

e. 

f. 

! 
I 

For any administration of quant ties greater than iAtPiy 
ffitePee~Ptes-{1119-kt+eeee~~ePe+s! one thousand one hundred 
ten kilobec uerels 39 microcu ies of either sodium 
iodide 1-125 or 1-131: the dosag,; 

i 

For a therapeutic administration~of a radiopharmaceutical 
other than sodium iodide ~-125 or 1-131: the 
radiopharmaceutical, dosage, and ~oute of administration; 

For gamma stereotactic radiosurgery: target coordinates, 
collimator size, plug pattern, an4 total dose; 

For teletherapy: the total do$e, dose per fraction, 
treatment site, and overall treatment period; 

For high-dose-rate remote afterloading brachytherapy: the 
radioisotope, treatment site, and:total dose; or 

For all other brachytherapy: 

(1) Prior to implantation: the radioisotope, number of 
sources, and source strength$; and 

(2) After implantation but pdor to completion of the 
procedure: the radioisotop~. treatment site, and 
total source strength ~nd exposure time (or, 
equivalently, the total dose~. 

' I 

H;story: Effective June 1, 1986; amended ~ffective June 1, 1992; 
I 

March 1, 1994; May 1. 1998. 
General Author;ty: NDCC 23-29.1-94 
Law Implemented: NDCC 23-29.1-93, 23-29.1-94 

33-19-97-93.1. General regulatory requ;r~ments. 

1. L;cense requ;red. 

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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b. 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. 

c. Unless prohibited by license condition, an individual may 
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 33-10-07-04. 

2. License amendments. A licensee shall apply for and receive a 
license amendment: 

a. Before using radioactive material for a method or type of 
medical use not permitted by the license issued under this 
chapter; 

b. BelePe--~ePMtiitA§--aAyeAe;--exee~i--a-vtstitA§-a~ihePt!ea 
~seP-aesePt8ea-tA-s~8seeiteA-6-el-seeiteA-33-19-97-94;--ie 
wePk--as--aA-a~ihePt!ea-~seP-~AaeP-tAe-~teeAset 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 
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(4) Identified as an authorizEd user or an authorized 
nuclear pharmacist on a permit issued by a United 
States nuclear regulatory ccmmission or an agreement 
state specific licensee oi broad scope that is 
authorized to permit the usE of radioactive material 
in medical use or in thE practice of nuclear 
pharmacyt respectively. 

c. Before changing a radiation safe~y officer or teletherapy 
physicist; 

d. Befepe--PeeetvtAg--Padteaettve--~tePta~--tA-eMeess-ef-tRe 
aMSHAt-aHtRePt!e6--eA--tRe--~teeA5e Before the licensee 
orders radioactive material in jexcess of the amountt or 
radionuclide or form different than authorized on the 
1 i cense; 

e. Before adding to or changing th~ areas of use or address 
or addresses of use identified in :the application or on 
the license; and ! 

' 
' 
' 

f. Before changing statements t ! representations t and 
procedures which are incorporated linto the license. 

I 

3. Notifications. A--~teeAsee--sRa~~--~ettfy--tRe-ae~aPtffieAi-tA 
WPtitAg-wtiRtA-iRtPty-Says-wReA-aA-aH~R8Pt!ed-HSeP;--Padtatt8A 
safety---effteeP;---eP---te~etRePa~y-~-~Rystetst;--~ePffiaAeAt~y 
atseeAttAHes-~epfePffiBAee-ef-aHttes-HA~eP-tRe-~teeAse~ 

I 

a. A licensee shall rovide to the 
1

de artment a co of the 
board certification the United S ates nuclear re ulator 
commi s s ion or a reement state '1 i cen se or the ermi t 
issued b a licensee of broad sco e for each individual no 
later than thirt da s after t e date that the licensee 
ermits the individual to work as :an authorized user or an 

authorized nuclear harmacist ur uant to subdivision b of 
subsection 2. 

b. A licensee shall notify the deparltment by letter no later 
than thirty days after: 

(1) An authorized usert an authorized nuclear pharmacistt 
radiation safety officert o~ teletherapy physicist 
permanently discontinues performance of duties under 
the license or has a name ch~nge; or 

(2) The licensee•s mailing addreSs changes. 

4. Exemptions regarding type A specific ;licenses of broad scope. 
A licensee possessing a type A specifi;c license of broad scope 
for medica 1 use is exempt from the fo 111 owing: 

a. The provisions of subdivision b o~ 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 prov1s1ons of paragraph 1 of subdivision b of 
subsection 3 for an authorized user or an authorized 
nuclear pharmacist. 

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 

33-18-87-84. Additional requirements. 

1. As low as is reasonably achievable program. 

a. Each licensee shall develop and implement a written 
program to maintain radiation doses and releases of 
radioactive material in effluents to unrestricted areas as 
low as is 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 radia-tion 
safety committee; or · 

(2) For licensees 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 low as is reasonably achi~vable program for the 
duration of the license. The: written description must 
include: · 

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

(2) A requirement that the radiation safety officer brief 
management once each year oh the radiation safety 
program; 

(3) 

(4) 

Personnel exposure inve~tigational levels as 
established in accordance wi~h the requirements of 
paragraph 8 of subdivision! b of subsection 3 that, 
when exceeded, will initiate! an investigation by the 
radiation safety officeri of the cause of the 
exposure; and 

Personnel exposure inve~tigational levels as 
established in accordance with the requirements of 
paragraph 8 of subdivisioni b of subsection 3 that, 
when exceeded, wi 11 initiate! a prompt investigation 
by the radiation safety of~icer of the cause of the 
exposure and consideration of actions that might be 
taken to reduce the probabi 1 :i ty of recurrence. 

2. Radiation safety officer. 

a. A licensee shall appoint a radiation safety officer 
responsible for implementing the radiation safety program. 
The licensee, through the radiat~on 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 shal~: 

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

(2) Implement written policy and procedures for: 

(a) Authorizing 
material; 

the purchase of radioactive 

(b) Receiving and openingi packages of radioactive 
material; 
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(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 

(3) 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 

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

3. Radiation safety committee. Each medical institution licensee 
shall establish a radiation safety committee 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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(2) The comnittee shall meet at!least once each calendar 
quarter. ! 

i 

(3) To establish a quorum an1 to conduct business, 
one-half of the comnittee:s membership must be 
present, including the radiation safety officer and 
the management•s representative. 

I 

(4) The minutes of each radiation safety comnittee 
meeting must include: I 

(a) The date of the meeting 

(b) Members present; 

(c) Members absent; 

(d) Summary of deliberation$ and discussions; 

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

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

(5) The comnittee shall provid~ each member with a copy 
of the meeting minutes, and ~etain one copy until the 
department authorizes its disposition. 

b. To oversee the use of license~ material, the comnittee 
shall: ! 

(1) Be responsible for monitqring the institutional 
program to maintain occupatiqnal doses as low as is 
reasonably achievable; i -

(2) ill 

(b) 

Review, on the basis ~f safety and with regard 
to the training and exp~rience standards of this 
~aPt 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 ~ubmitting a license 
application or request for amendment or renewal; 

as an 
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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 
radiation safety officer, 
exposure records of all 
radioactive material; 

the assistance of the 
occupational radiation 
personnel working with 

(6) Review quarterly, with the assistance of the 
radiation safety officer, all incidents involving 
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 initiate 
investigations and considerations of action by the 
radiation safety officer. 

4. 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 licensee shall establish, in writing, the authorities, 
duties, responsibilities, and radiation safety activities 
of the radiation safety officer and the radiation safety 
committee. 

5. Supervision. 

a. A licensee who permits the receipt, possession, use, or 
transfer of radioactive material by an individual under 
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the superv1s1on of an authori~ed user as allowed by 
section 33-10-07-03.1 shall: · 

(1) Instruct the supervised ind1vidual in the principles 
of radiation safety appropri4te to that individual •s 
use of radioactive material and in the licensee•s 
written quality management p~ogram; 

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

(3) Require the 
available to 
individual; 

authorized user to be immediately 
communicate with the supervised 

(4) 

(S) 

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 · 

Require that only those individuals specifically 
trained, and designated by t~e authorized user, shall 
be permitted to administer rijdionuclides or radiation 
to patients or human researc~ subjects. 

! 

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

(1) Follow the instructions of t~e supervising authorized 
user; 

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

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

c. A licensee that permits the preparation of radioactive 
material for medical use by an individual under the 
superv1s1on of an authorized, nuclear pharmacist or 
physician who is an authorized user, as allowed by 
subdivision c of subsection 1 qf section 33-10-07-03.1, 
sha 11: 

(1) 



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. 

a~--A--~teeAsee-ffiay-peFMti-aAy-vtstitA§-a~iheFt!ea-~seF-ie-~se 
~teeAsea-ffiaieFta~-feF-ffieatea~-~se-~AaeF-ihe-ieFMs--ef--ihe 
~teeAsee~s-~teeAse-feF-stxiy-aays-eaeh-yeaF-tft 

fl~--lRe--vtstitA§--a~iR8Ft!ea--~SeF-RaS-iRe-pFt8F-WFtiieA 
peFMtssteA-ef-ihe-~teeAsee~s-ffiaAa§effieAi-aAar--tf--ihe 
~se---eee~Fs---eA---eeha~f--ef--aA--tASiti~iteAr--ihe 
tAsiti~iteA~s-FaataiteA-safeiy-ee~tiieet 

{2~--lhe--~teeAsee--has--a--eepy--ef--aA--a§FeeffieAi-siaier 
~teeAstA§-siaie;-eF-ijAtiea-Siaies-A~e~eaF--Fe§~~aieFy 
ee~tssteA---~teeAse--ihai--taeAitftes--ihe--vtstitA§ 
a~iheFt!ea-~seF-ey-Aaffie-as--aA--a~iheFt!ea--~seF--feF 
ffieatea~-~set-aAa 

f3~--9A~y---ihese---pFeeea~Fes---feF--whteh--ihe--vtstitA§ 
a~iheFt!ea-~seF--ts--speetftea~~y--a~iheFt!ea--ey--aA 
a§FeeffieAi--siaie;--~teeAstA§--siaie;-eF-ijAtiea-Siaies 
A~e~eaF-Fe§~~aieFy-ee~tssteA-~teeAse--aFe--peFfefffiea 
By-ihai-tABtVta~a~~ 

e~--A-~teeAsee-Aeea-Aei-app~y-feF-a-~teeAse-affieABffieAi-tA-8FSeF 
ie-peFffiti-a--vtstitA§--a~iheFt!ea--~seF--ie--~se--~teeAsea 
ffiaieFta~-as-aeseFteea-tA-s~eatvtsteA-a~ 

e~--A-~teeAsee-sha~~-FeiatA-eeptes-ef-ihe-FeeeFas-speetftea-tA 
s~eatvtsteA-a-feF-ftve-yeaFs-fFeffi-ihe--aaie--ef--ihe--~asi 
VtSti~ 

7~ 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. 

b. 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. 

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

s~ 7. Quality management program. 

a. Each applicant or licensee ~nder this chaptert as 
applicablet shall establish and maintain a written quality 
management program to provide high confidence that 
radioactive material or radiation from radioactive 
material will be administer~d as directed by the 
authorized user. The quality management program must 
include written policies and procedures to meet the 
following specific objectives: 

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

(a) Any teletherapy radiation dose; 

(b) Any gamma stereotactic radiosurgery radiation 
dose; 

(c) Any brachytherapy radiation dose; 

(d) Any administration of, quantities greater than 
ihtPiy--ffitePee~Ptes--flll9--ktte8ee~~ePets} ~ 
thousand one hundred ten kilobec uerels 39 
microcuries] of either odium iodide I-125 or 
I-131; or 

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

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

! 

' 
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(2) 

(3) 

(4) 

(5) 

b. The 

(1) 

Alsot 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 dosaget the 
brachytherapy doset the gamma stereotactic 
radiosurgery dose, the teletherapy dose, or the next 
teletherapy fractional dose. 

Ift because of the emergent nature of the patient•s 
condition, a delay in order to provide a written 
directive would jeopardize the patient•s health, an 
oral directive will be acceptable, provided that the 
information contained in the oral directive is 
documented immediately in the patient•s record and a 
written directive is prepared within twenty-four 
hours of the oral directive.) 

That, prior to each administration, the patient•s 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 is in accordance with the 
written directive; and 

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

1 i censee sha 11: 

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) All recordable events; and 

(c) All 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 r~views to determine the 
effectiveness of the qualitylmanagement program and, 
if required, make modi11'ications to meet the 
objectives of subdivision a qf this section; and 

! 

(3) Retain records of each i review, including the 
evaluations and findings qf the review, in an 
auditable form for three yea~s. 

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

(1) Assembling the relevant facts including the cause; 

(2) Identifying what, if any~ corrective action is 
required to prevent recurrende; 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 adminis~ered radiation dose or 
radiopharmaceutical dosage wijere a written directive 
is required in paragraph l of subdivision a, in an 
auditable form, for three years after the date of 
administration. : 

e. The licensee may make modifidations to the quality 
management program to increase t~e program•s efficiency 
provided the program•s effecti~eness is not decreased. 
The licensee shall furnish the modification to the 
department within thirty days after the modification has 
been made. 

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

(2) Each existing licensee, as applicable, shall submit 
to the department by January 1, 1995, a written 
certification that the quality management program has 
been implemented along with a copy of the program. 

9~ ~ Not;f;cat;ons, reports, and records o( misadm;n;strations. 

a. For a misadministration: 
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(1) The licensee shall notify the department by telephone 
no later than the next working day after discovery of 
the misadministration. 

(2) The licensee 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 ~aiteA! individual who 
received the misadministration; what improvements are 
needed to prevent recurrence; actions taken to 
prevent recurrence; whether the licensee notified the 
~aiteAi individual, or the ~aiteAils individual •s 
responsible relative or guardian tiRts-~ePseA-Wttt-ee 
s~ese~~eAity-PefePPe~-ie-as--!ihe--~aiteAi!--tA--iRts 
s~eseeiteA~, and if not, why not;i and if the ~aiteAi 
there was Aeitfte~ notification, what information was 
provided ie-ihe-~aiteAi. The report must not include 
the ~aiteAils individual •s name or other information 
that could lead to identification of the ~aiteAi 
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. 

(3) The licensee shall notify the referring physician and 
also notify the ~aiteA! individual receiving the 
misadministration of the misadministration no later 
than twenty-four hours after its discovery, unless 
the referring physician personally informs the 
licensee either that the referring physician will 
inform the ~a!teAi individual or that, based on 
medical judgment, telling the ~aiteAi individual 
would be harmful. The licensee is not required to 
notify the ~aiteAi individual without first 
consulting the referring physician. If the referring 
physician or ~aiteAi individual receiving the 
misadministration cannot be reached within 
twenty-four hours, the licensee shall notify the 
~aiteAi individual as soon as possible thereafter. 
The licensee may not delay any appropriate medical 
care for the ~aiteAi individual, including any 
necessary remedial care as a result of the 
misadministration, because of any delay in 
notification. 

(4) If the ~aiteAi individual who received the 
misadministration was notified, the licensee shall 
also furnish, within fifteen days after discovery of 
the misadministration, a written report to the 
~aiteA! individual by sending either: 
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19-: 9. 

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

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

b. 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 
~atteAt individual who received toe misadministration, and 
t~e-~atteAtJs that individual •s referring physician if 
applicable), the ~atteAtJs individual •s social security 
number or other identification number if one has been 
assigned, -a--brief description ~f the misadministration, 
why it occurred, the effect on the ~atteAt individual, 
what improvements are needed t@ prevent recurrence, and 
the actions taken to prevent recutrence. 

' 

c. Aside from the notification req~irement, nothing in this 
seetteA subsection affects anyl rights or duties of 
licensees and physicians in r'lation to each other, 
~aHeAts to individuals receivin ! misadministrations, or 
t~e--~atteAtJs to that individua •s responsible relatives 
or guardians. 

Suppliers for sealed sources or derices for medical use. A 
licensee shall use for medical use on y: 

a. Raateaettve--ffiBtePta~-ffiBA~faet~Pe~;-~aae~ea;-~aekagea;-aAa 
8tstPt8~te8-tA-aeeePaaAee-wtt~-a-~teeAse--tss~ea--~~Ps~aAt 
te---t~ese--P~~es--eP--t~e--e~~tva~eAt--P~~es--ef--aAet~eP 
agpeeffieAt-state;-a-~teeAstAg-state;-eP-t~e--YAttea--Statea 
A~e~eaP--Peg~~atePy--eeffiffitssteAt-~aAa Sealed sources or 
devices manufactured, labeled, patkaged, 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 

b. ReageAt---ktts---t~at--~ave--8eeA~-MaA~faet~Pe8;--~a8e~e8; 
~aekagea;-aA8-atstPt8~te8-tA-aeeePaaAee-wtt~--aA--a~~Peva~ 
tss~ea--ay-t~e-YAttea-States-feea~aAa-aP~g-aaffitAtsiPatteA-: 

e-: Teletherapy sources manufactured and distributed in 
accordance with a license issued pursuant to this article, 
or the equivalent rules of another agreement state, a 
licensing state, or the United States nuclear regulatory 
commission. ' 
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10. Provisions for research involving human subjects. A licensee 
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. 

11. Food and drug administration and other federal and state 
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. 

History: 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 

33-18-87-85. 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 
m1n1mum, 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. 

2. Possession, use, calibration, and check of dose calibrators. 

a. A---ffieateat---~se---tteeAsee---a~ihePt!ea---ie--aaffitAtsieP 
Paate~haPffiaee~iteats-shatt-~essess-a-aese--eattBPaieP--aAa 
~se--ti--te-ffieas~Pe-ihe-affie~Ai-ef-aeitvtiy-aaffitAtsiePea-te 
eaeh-~aiteAt~ 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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with a sealed source of not less than ~eA-ffiiePee~Pies 
{379---kiteeee~~ePets! th~ee hundred seventy 
kilobecguerels [10 microcuries] of radium-226 or 
fif~y-ffiiePee~Pies-fl~8S-ffiegaaee~~ePe+s! one thousand 
eight hundred fifty kilobegguerels [50 microcuries] 
of any other photon-emitting radionuclide with a 
half-life 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 ma~ufacturer has determined 
within five percent of the • stated activity, with 
minimum activity of :~eA---ffiiePee~Pies---{379 
ki+eeee~~ePets! three hundred sevent kilobec uerels 
10 microcuries for radium- 26 and fif~y-ffiiePee~Pies 
h8S-ffiega8ee~~ePeh! one :thousand ei ht hundred 

fift kilobec uerels se 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 linearity upon 
installation and at intervals not to exceed three 
months thereafter over the range of use between ~eA 
ffiiePee~Pies-{379--ki+eeee~~eFets! one thousand one 
hundred ten kilobecguerels [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. 

c. A licensee shall mathematically correct dosage readings 
for any geometry or linearity ~rror that exceeds ten 
percent if the dosage is greater than ~eA-ffiiePee~Pies-{379 
ki+eeee~~ePets! one thousand , one hundred ten 
kilobecguerels [30 microcuries] and shall repair or 
replace the dose calibrator if the accuracy or constancy 
error exceeds ten percent. 

d. A licensee shall also perform checks and tests required by 
subdivision b following adjustment or repair of the dose 
calibrator. 

e. A licensee shall retain a recotd of each check and test 
required by this section for ~we three years. The records 
required by subdivision b must intlude: 
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3. 

(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, !Ae-tAS!P~ffieA!-se!!tA§S; and the stgAa!~Pe--ef 
!Ae---Paata!teA---safe!y---effteeP 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 stgAa!~Pe--ef--!Ae--Paata!teA--safe!y 
effteeP 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 aAa--ea~t8Pa!ea-ae!tvt!y of the source 
measured, !Ae-ae!tvt!y-ef-!he--se~Pee; the activity 
measured aAa--!Ae-;As!P~ffieA!-se!!tA§ for each volume 
measured, the date of the test, and the stgAa!~Pe--ef 
!Ae---Paata!teA---safe!y---effteeP 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 19 CFR 32.72, subdivision i of subsection 5 of section 
33-19-93-95, or equivalent regulations of an agreement 
state or a licensing state. 

b. 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 radioactivity in dosages of 
alpha-emitting. or beta-emitting radionuclides prior to 
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administration to each patient or ihuman research subject. 
In addition. the licensee shall: · 

1 

2 Check each instrument for • 
operation at the beginning o: 

4. Calibration and check of survey instruments. 

a. A licensee shall ensure that th~ survey instruments used 
to show compliance with this section have been calibrated 
before first use, annually, and fdllowing repair. 

b. To satisfy the requirements of subdivision a the licensee 
sha 11: 

(1) Calibrate all required scale readings up to eAe 
!Ae~saAa----ffittttPeffis----fl9~---ffittttsteveP!s} ten 
millisieverts [1000 millirems] per hour with--a 
radiation source; 

(2) For each scale that must be dalibrated, calibrate two 
readings separated by at lea~t 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 calibration, and the date of 
calibration. · 

c. To satisfy the requirements of subdivision b, the licensee 
shall consider a point as calibtated if the indicated 
exposure rate differs from the ca 1, cu 1 a ted exposure rate by 
not more than twenty percent, and shall conspicuously 
attach a correction chart or graph to the instrument. 

d. A licensee shall check each survey instrument for proper 
operation with the dedicated check source before each use. 
The licensee is not required to keep records of these 
checks. 

e. The licensee shall retain a record of each calibration 
required in subdivision a for !we three years. The record 
must include: 

(1) A description of the calibration 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. 

f. To meet the requirements of subdivisions a, b, and c the 
licensee may obtain the services of individuals licensed 
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;--w~t~~A--t~~Pty--ffi~A~tes--eefepe--ffiea~ea~--~se;-t~e 
aet~v~ty-ef-eae~-Paa~e~~aFffiaee~t~ea~-aesage-t~at--eeAta~As 
ffi8Pe--t~aA--teA--ffi~ePee~P~es--f37Q--k~~eeee~~ePe~s}--ef--a 
~~eteA-effi~tt~Ag-Paa~eA~e~~aest Measure the activity of 
each dosage of a photon-emitting radionuclide prior to 
medical use. 

b. Assay;---eefePe---ffiea~ea~---~se;---t~e--aet~v~ty--ef--eae~ 
Paa~e~~aFffiaee~t~ea~-aesage-w~t~-a-aes~Pea-aet~v~ty-ef--teA 
ffi~ePee~P~es----{379---k~~eeee~~ePe~s}---eP---~ess---ef---a 
~~eteA-effi~tt~Ag-Paa~eA~e~~ae-te--veP~fy--t~at--t~e--aesage 
aees--Aet-exeeea-teA-ffi~epee~p~es-f37Q-k~~eeee~~ePe~sft-aAS 
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 licensing 
state requirements; 

c. 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 teA-ffi~ePee~P~es-f37Q 
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one hundred ten 

(4) Date and time of the a$say--aA8--a8ffitAtSiPaiteA 
measurement; and 

(5) Initials of the individual who ~epfePffiea-i~e-assay 
made the record. 

5~ 6. Authorization for calibration and reference sources. Any 
person authorized by subsection 1 of section 33-18-87-83.1 for 
medical use of radioactive material may receive, possess, and 
use the following radioactive material for check, calibration, 
and reference use: 

a. Sealed sources manufactured and distributed by persons 
specifically licensed pursuant to chapter 33-18-83 or 
equivalent provisions of the United States nuclear 
regulatory commission, agreement state, or licensing state 
and that do not exceed ftfieeA--ffit~~te~Ptes--{555 
Megaaee~~ePe~s} five hundred fiftt-five megabecguerels [15 
millicuries] each; 

b. Any radioactive material listeQ in sections 33-18-87-86 
and 33-18-87-87 with a half-life ~f one hundred days or 
less in individual amounts :not to exceed ftfieeA 
ffit~~te~Ptes-{555-Megaaee~~ePe~s} five hundred fifty-five 
megabecguerels [15 millicuries]; 

c. Any radioactive material listeQ in sections 33-18-87-86 
and 33-18-87-87 with a half-life greater than one hundred 
days in individual amounts not to exceed iwe-~~A8Pe8 
ffitePee~Ptes--{7~4--megaaee~~ePe~s} seven thousand four 
hundred kilobecguerels [288 microcuries] each; and 

d. Technetium-99m in individual am6unts not to exceed ftfiy 
ffit~~te~Ptes--{1~85--gigaaee~~ePe~s} one thousand ei ht 
hundred fift me abec uerels sa millicuries • 

6~ 7. 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 licensee 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 
departmentt another agreement statet a licensing 
statet or the United States nuclear regulatory 
commission. 

c. To satisfy the leak test requirements of subdivision bt 
the licensee shall assure that: 

(1) Leak tests are capable of detecting the presence of 
f~ve--!he~saA8!hs--~~ePee~P~e--fl8S--eee~~ePe~s} one 
hundred eighty-five becguerels [e.ees microcuries] of 
radioactive material on the test samplet or in the 
case of radiumt the escape of radon at the rate of 
eAe----!he~saAa!h----~~ePee~P~e----{37----eee~~ePe~s} 
thirty-seven becguerels [e.eel 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. 

d. A licensee shall retain leak test records for five years. 
The records must contain the model numbert and serial 
numbert if assignedt of each source testedt the identity 
of each source radionuclide and its estimated activityt 
the measured activity of each test sample expressed in 
~~ePee~P~es--feee~~ePe~s} becguerels [microcuries]t a 
description of the method used to measure each test 
samplet the date of the testt and the signature of the 
radiation safety officer. 

e. If the leak test reveals the presence of f~ve-!he~saAa!hs 
~~ePee~P~e--fl8S--8ee~~ePe~s} one hundred eighty-five 
becguerels [e.ees microcurie] or more of removable 
contaminationt 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. 

f. A licensee need not perform a leak test on the following 
sources: 

(1) Sources containing only radioactive material with a 
half-life of less than thirty days; 

(2) Sources containing only radioactive material as a 
gas; 

(3) Sources containing eAe--R~AaPea--ffitePee~Ptes--{3~7 
ffie~aeee~~ePe~s} three t~ousand seven hundred 
kilobecguerels [199 microcijries] or less of beta or 
photon-emitting material or ieA--ffitePee~Ptes--{379 
kt~eeee~~ePe~s} three hundr~d seventy kilobecguerels 
[19 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. 

g. 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 Qf each source, date of 
the inventory, and the signature of the radiation safety 
officer. 

h. 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. 

i. A licensee shall retain a record of each survey required 
in subdivision h for !we 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 ffit~~tPeffis---{ffitePestevePis} 
microsieverts [millirems] per hour, the model number and 
serial number of the survey instrument used to make the 
survey, and the signature of the ~adiation safety officer. 
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7~ 8. Syringe shields. 

a. A licensee shall keep syringes that contain radioactive 
material to be administered in a radiation shield. 

b. A licensee shall require each individual who prepares or 
administers radiopharmaceuticals to use a syringe 
radiation shield unless the use of the shield is 
contraindicated for that patient or human research 
subject. 

s~ 9. 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 its abbreviation, the type of 
diagnostic study or therapy procedure to be performed, or the 
patient•s or human research subject•s name. 

9~ 10. Vial shields. A licensee 
preparing or handling a 
radiopharmaceutical to keep 
shield. 

shall require each individual 
vial that contains a 

the vial in a vial radiation 

lQ~ 11. 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. 

11~ 12. 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 licensee shall survey with a radiation detection survey 
instrument at least once each week all areas where 
radiopharmaceuticals or radioactive wastes are stored. 

c. A licensee shall conduct the surveys required by 
subdivisions a and b so as to be able to measure dose 
rates as low as eAe-ieAih-mt~~tPem-fl-mtePestevePi} one 
microsievert [0.1 millirem] per hour. ---

d. A licensee shall establish dose rate action levels for the 
surveys required by subdivisions a and band 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 a~ministered and each week 
where radioactive materials are stored. 

f. A licensee shall conduct tne surveys required by 
subdivision e so as to be able todetect contamination on 
each wipe sample of two thou~and disintegrations per 
minute [33.3 becquerels]. 

g. 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 radiati~n safety officer if 
contamination exceeds action levels. 

h. A licensee shall retain a record of each survey required 
by subdivisions a, b, and e for . !we 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 ffit~~tPeffis-{ffiteP~stevePis} microsieverts 
[millirems] per hour or the removable contamination in 
each area expressed in atstA!egPa!teAs---~eP---ffitA~!e 
feee~~ePe~s} becquerels [disintegrations per minute] per 
one hundred square centimeters, the serial number and the 
model number of the instrument u~ed to make the survey or 
analyze the samples, and the initials of the individual 
who performed the survey. 

12~ 13. Release of ~a!teA!s in~ividuals 
rad;opharmaceuticals or permanent imp:ants. 

containing 

a. A--~teeAsee-ffiay-Ae!-a~iRePt!e-Pe~ease-fpeffi-eeAftAeffieAt-fep 
ffieatea~----eaPe-----aAy-----~a!te"!-----aaffitAts!ePea-----a 
Paate~RaPffiaee~!tea~---~Att~---et!AePt 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 [e.s rem]. 

tl~--lRe--aese--Pate--fPeffi--tRe--~a!teA!-ts-~ess-!RaA-ftve 
ffit~~tPeffis-fS9--ffitePesteveP!s}-~eP-Re~P-at-a--atstaAee 
ef-eAe-ffietePt-eP 

t2~--lRe--aettYt!y--tA--!Re--~a!teAi--ts--~ess-!RaA-!RtP!y 
ffit~~te~Ptes-fl~ll-gtgaeee~~eFe~s}~ 

b. The 1 i censee sha 11 provide the. re 1 eased i ndi vi dua 1 with 
instructions, including written instructions, on actions 
recommended to maintain doses to, other individuals as low 
as is reasonably achievable if th~ total effective dose 
equivalent to any other individual is likely to exceed one 
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13~ 14. 

(1) Guidance on the interruption or discontinuation of 
breast-feeding; and 

(2) Information on the consequences of failure to follow 
the guidance. 

c. The licensee 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 licensee 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 [e.s rem]. 

e~--A--~teeAsee--sRa~~--Aei-a~iR8Pt!e-Pe~ease-fP8~-eeAftAeffieAi 
feP-ffieatea~-eaPe--aAy--~aiteAi--aa~tAtsiePea--a--~e~AeAt 
t~~aAi--~Att~-the-aese-Pate-fPe~-the-~atteAt-ts-~ess-thaA 
ftve-~t~~tPe~s-£59--~tePestevePis}-~eP-Re~P-ai-a--atsiaAee 
ef-eAe-ffieteP~ 

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 leaving, remove all unused 
radioactive material and associated radioactive waste; 
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c. Secure or keep under constant surveillance and immediate 
control all radioactive material when in transit or at a 
location of use; 

d. Check survey instruments and dose calibrators as required 
in paragraph 1 of subdivision b of subsection 2t 
subdivisions d and e of subsection 2t subdivision d of 
subsection 3t and check all other transported equipment 
for proper function before medical use at each location of 
use; 

e. Carry a calibrated survey meter in each vehicle that is 
being used to transport radioactive materialt andt before 
leaving a client location of uset survey all areas of 
radiopharmaceutical use with a radiation detection survey 
instrument to ensure that all rad1opharmaceuticals and all 
associated radioactive waste have been removed~; and 

f. Retain a record of each survey required by subdivision e 
for iwe three years. The record ~ust include the date of 
the surveyt a plan of each area that was surveyedt the 
measured dose rate at several points in each area of use 
expressed in ffittttPeffis--{ffitePestevePis} microsieverts 
[millirems] per hourt the model and serial number of the 
instrument used to make the sutveyt and the initials of 
the individual who performed the survey. 

±4~ 15. Storage of volatiles and gases. 

a. A licensee 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. 

±s~ 16. 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; 

350 



(3) Removes or obliterates all radiation labels; and 

(4) Separates and monitors each generator column 
individually with all radiation shielding removed to 
ensure that its contents have decayed to background 
radiation level before disposal. 

b. For radioactive material disposed in accordance with 
subdivision at the licensee shall retain a record of each 
disposal for !we three years. The record must include the 
date of the disposalt the date on which the radioactive 
material was placed in storaget the radionuclides 
disposedt the model and serial number of the survey 
instrument usedt the background dose ratet the radiation 
dose rate measured at the surface of each waste containert 
and the name of the individual who performed the disposal. 

H;story: Effective June 1t 1992; amended effective March 1t 1994i 
May 1t 1998. 
General Author;ty: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03t 23-20.1-04 

33-18-87-86. Spec;f;c requ;rements for the use of 
PaatepRaPffiaee~!tea~s unsealed radioactive material for uptake, d;lut;on, 
or excret;on stud;es. 

1. Use of PaatepRaPffiaee~!tea~s unsealed radioactive material for 
uptake, d;lut;on, or excret;on stud;es. 

a. A----~teeAsee----ffiay----~se----!Re----fe~~ewtAg---ppepaPea 
PaatepRaPffiaee~ttea~s-feP-ata§Aestte-st~ates-tAve~vtAg--tRe 
ffieas~PeffieA!-ef-~ptake;-at~~tteA;-eP-exePe!teAt 

f1~--!eatAe-131--as--seat~ffi--teatae;-teatAatea-R~ffiaA-seP~ffi 
a~8~ffitA--f!HSA~;--~a8e~ea--Pese--8eAga~;--eP---seat~ffi 
teaeRtpp~Pate~ 

f2~--!eatAe-125--as-seat~ffi-teatae-eP-teatAatea-R~ffiaA-seP~ffi 
a~B~ffitA-f!HSA~~ 

f3~--6e8a~t-57-as-~a8e~ea-eyaAeee8a~affitA~ 

f4~--6e8a~t-58-as-~a8e~ea-eyaAeee8a~affitA~ 

f5~--6e8a~t-69-as-~a8e~ea-eyaAeee8a~affitA~ 

f6~--6RPeffit~ffi-51-as-seat~ffi-eRPeffiate-eP-~a8e~ea-R~ffiaA-seP~ffi 
a~B~ffitA~ 

f7~--!PeA-59-as-ettPate~ 

f8~--teeRAe!t~ffi-99ffi-as-pePteeRAetate~ 
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t9~--AAy-Paateae!tve-ffia!ePta~-tA-!-Paate~Rafffiaee~itea~-feP 
a-atagAesite-~se-tAve~vtA§--ffieaS~PeffieAis--ef--~~iake; 
8t~~iteA;--eP--exePeiteA--feP-wRteR-!Re-feea-aA8-aP~g 
aaffitAtSiPa!teA-Ras--aeee~iea~-a--nAeitee--ef--e~atffieB 
tAYeSit§aiteAa~--eMeffi~iteA--~eP--a-AeW-BP~gll-fJN9~-ep 
a~~Pevea-a-llAew-aP~g-a~~~teaiteAn-tNBA~~ 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 label or package insert 
instructions shall comply with the product label 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 
eAe-!eA!R---ffit~~tPeffi---£1~9---ffitePestevePi} one microsievert 
[0.1 millirem] per hour to ftfiy-ffit~~tPeffis-{599-ffitePestevePis} 
five hundred microsieverts 50 mi1lirems per hour. The 
instrument shall be operable and cali rated 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 

33-19-97-97. Specific requirements for the use of 
Paate~RafffiBee~itea~s;-geAePaiePs;-aAa-PeageAi-ktis unsealed radioactive 
material for imaging and localization studies. 

1. Use of Paate~RaPffiaee~!tea~s;--geAePa!ePs;--aAB--PeageAi-ktis 
unsealed radioactive material for imaging and localization 
studies. A licensee may use for imaging and localization 
studies any unsealed radioactive material prepared for medical 
use that is either: 
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a. A--~~eeAsee--May--~se--~Re-fe~~ew~Ag-Paa~e~RaPMaee~t~ea~s; 
geAePa~ePs;-aAa-PeageA~-k~ts-feP-~Ma§~Ag-aAa--~eea~~la~~eA 
s~~a~est 

tlt--He~yeaeA~M-99fteeRAet~~M-99M---geAePatePs---feP---tRe 
e~~t~eA---eP---eMiPaet~eA---ef---~eeRAet~~M-99M----as 
~ePteeRAeta~e~ 

t2t--teeRAet~~M-99M-as-~ePteeRAe~a~e~ 

t3t--PPe~aPea--Paa~e~RaPMaee~t~ea+s--aA8--PeageAt-k~ts-feP 
iRe--~Pe~aPat~eA--ef--tRe--fe++ew~Ag---teeRAet~~M-99M 
+aee+ea-Paa~e~RaPMaee~t~ea+st 

fat--S~+f~P-ee++e~at 

t8t--PeAtetate-sea~~Mt 

tet--H~MaA-SeP~M-atB~M~A-M~ePeS~RePeSt 

tft--Et~aPeAate-sea~~Mt 

t§t--StaAAe~s-~yPe~Res~Ratet 

tRt--H~MaA-SeP~M-atB~M~At 

t~t--HeaPeAate-sea~~Mt 

fjt--S+~ee~tate-sea~~Mt 

tkt--9M~aPeAate-sea~~Mt 

t+t--B~sefeA~At-aAa 

tMt--S~ee~MeP~ 

t4t--lea~Ae-l3l--as--sea~~M--~ea~ae;-~ea~Aatea-R~MaA-seP~M 
a+e~M~A;--MaePeaggpegatea---~ea~Aatee---R~MaA---seP~M 
a+e~M~A;--ee++e~aa+-fMaePeaggPegateat-~ea~Aatea-R~MaA 
seP~M-ate~M~A;-Pese-eeA§at;-eP-sea~~M--~eaeR~~~~Pate~ 

tSt--lea~Ae-125-as-sea~~M-~ea~ae-eP-f~eP~AegeA~ 

t6t--6RP8M~~M-5l-as-R~MaA-SeP~M-atB~M~A~ 

t7t--Se+a-l98-~A-ee++e~ea+-fePM~ 

t8t--Hepe~Py-l97-as-eRt8PMeP8BP~A~ 
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f9t--SeteAt~M-1S-as-seteAeMe!RteA;Ae~ 

flSt--S!PeA!t~M-85-as-At!Pa!e~ 

fllt--¥!!eP8t~M-l69-as-~eA!e!a!e-seat~M~ 

fl2t--Gattt~M-61-as-et!Pa!e~ 

fl3t--tASt~M-lll-as-eRt8PtSe-eP-9lPA~ 

(14) Tin-113/indium-113m generators for the elution of 
indium-113m as chloride. 

flSt--¥!!Pt~M-8tfS!P8A!t~M-8tM--§eAePa!ePs--feP-!Re-et~!t8A 
ef-S!P8A!t~M-8tM~ 

fl6t--lRattt~M-28l-as-eRtePtae~ 

fl1t--JeatAe-l23-as-seat~M-teatae-eP-te8eRt~~~Pa!e~ 

fl8t--AAy----Paateae!tve----Ma!ePtat----tA---a---ata§Aes!te 
Paate~RaPMaee~!teat;-exee~!-aePeset-eP-gasee~s--fePM; 
eP--aAy--geAePa!eP-eP-PeageAt-kt!-feP-~Pe~aPa!teA-aAa 
ata§Aes!te-~se-ef--a--Paate~~aPMaee~!teat--eeA!atAtA§ 
Paateae!tve--Ma!ePtat--feP--WRteR--!Re--feea-aAa-aP~§ 
a8MtAtS!Pa!teA-Ras--aeee~!e87-a--!Ae!tee--ef--etatMe8 
tAves!tga!teAat--exeM~!teA--feP--a--Aew--aP~g!-fJN9t; 
a~~Pevea-a-!~pea~e!-tteeAstA§--agPeeMeA!!--fPtAt;--eP 
a~~Pevea--a--!Aew--aP~§-a~~tteatteA 1 -fN9At~ Obtained 
from a manufacturer or prepater licensed pursuant to 
18 CFR 32.72. subdivision i of subsection 5 of 
section 33-18-83-85, or equivalent agreement state or 
licensing state requirements; or 

b. A---tteeAsee---~stA§---Paate~RaPMaee~!teats--s~eetftea--tA 
s~eatvtsteA-a-feP-ettAteat-~Peeea~Pes--sRatt--ee~ty--wt!R 
!Re--~Pea~e!--ta8et--eP--~aekage-tAseP!-Pe§aP8tA§-~Rysteat 
fePM;-Pe~!e-ef-aSMtAts!Pa!teA;-aAa-aesage-PaA§e~ Prepared 
by an authorized nuclear pharmacist. a physician who is an 
authorized user and who meets the requirements specified 
in subsection 4 of section 33-18-87-12. or an individual 
under the supervision of either as specified in 
subsection 5 of section 33-18-87-94. 

e~--A--tteeAsee--sRatt--et~!e--geAePa!ePs--tA--ee~ttaAee-wt!R 
s~esee!teA-2-aAS-~Pe~aPe-Paate~RaPMaee~!teats-fPeM-kt!s-tA 
aeeePSaAee-wt!R-!Re-MaA~fae!~pep!s-tAS!P~e!teAs~ 

a~--leeRAe!t~M-99M--~eA!e!a!e--as-aA-aeP858t-feP-t~A§-f~Ae!t8A 
s!~ates--ts---Ae!---s~ejee!---!e---!Re---Pes!Pte!teAs---tA 
S~BStVtSteA-B~ 
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e~--PPev~aea---~Ae--eeAS~~~eAs--ef--s~asee~~eA-3--aPe--ffie~;--a 
~~eeAsee-sRa~~-~se-Paa~eaet~ve-aePese~s-eP-gases--eA~y--~f 
s~ee~f~e--a~~~~ea~~eA--~s--ffiaae--~e--aAa--a~~Pevea--ay-~Re 
Se~aP~ffieA~~ 

2. Perm;ss;ble molybdenum-99 concentrat;on. 

a. A licensee may not administer a radiopharmaceutical 
containing more than fifteen hundredths ffi~ePee~P~e 
kilobecguerel of molybdenum-99 per ffi~~~~e~P~e 
megabecguerel of technetium-99m [0.15 k~~eaee~~ePe~ 
microcurie of molybdenum-99 per ffiegaaee~~ePe~ millicurie 
of technetium-99m]. 

b. A licensee preparing technetium-99m radiopharmaceuticals 
from molybdenum-99/technetium-99m generators shall measure 
the molybdenum-99 concentration in each eluate or extract. 

c. A licensee who must measure molybdenum concentration shall 
retain a record of each measurement for ~we three years. 
The record must include, for each elution or extraction of 
technetium-99m, the measured activity of the technetium 
expressed in ffi~~~~e~P~es-fffiegaaee~~ePe~s} megabecguerels 
[millicuries], the measured activity of molybdenum 
expressed in ffi~ePee~P~es-fk~~eaee~~ePe~s} kilobecguerels 
[microcuries], the ratio of the measures expressed as 
ffi~ePee~P~es--ef--ffie~yaaeA~ffi--~eP--ffi~~~~e~P~e-ef-teeRAei~~ffi 
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. 

d. A licensee shall report immediately to the department each 
occurrence of molybdenum-99 concentration exceeding the 
limits specified in subdivision a. 

3. 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 limits prescribed by sections 
33-10-04.1-06 and 33-10-04.1-07. 

b. 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. 

c. 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 !we three 
years. 

g. A copy of the calculations required in subdivision d must 
be recorded and retained for the duration of the license. 

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 eRe-!eR!A 
ffit~~tPeffi--{1-ffltePestevePt} one microsievert [0.1 millirem] per 
hour to ftfty--fflt~~tPeffis--{599--ffltePestevePts} five hundred 
microsieverts [50 millirems] per hour, and a portable 
radiation measurement survey instrument capable of measuring 
dose rates over the range eRe-ffit~~tPeffl-{19-ffltePestevePts} ten 
microsieverts 1 millirem per hour to eRe-the~saRa--ffit~~tPeffis 
19--fflt~~tsteveP!s ten millisieverts [1000 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, 1994i 
May 1, 1998. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-19-97-98. Specific requirements for the use of 
Paate~Aaffflaee~ttea~s--feP--thePa~y unsealed radioactive material for 
therapeutic administration. 

1. Use of Paate~Aafffiaee~!tea~s-feP-tAePa~y unsealed radioactive 
material for therapeutic administration. A-~teeRsee--fflay--~se 
the--ie~~ewtRg--~Pe~aPea--Paate~haffflaee~ttea~st A licensee may 
use for therapeutic administration any unsealed radioactive 
material prepared for medical use that is either: 
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a. featAe-131--as--teatae--feP--iPeaiMeAi-ef-Ry~ePiRyPetatsffi; 
eaPatae-aysf~AeiteA;-aAa-iRyPeta-eaPetAeffia~ Obtained from 
a manufacturer or preparer licensed pursuant to 18 CFR 
32.72. subdivision i of subsection 5 of section 
33-18-83-85, or equivalent agreement state or licensing 
state requirements; or 

b. PRes~ReP~s-32---as--se~~a~e--~Res~Raie--feP--iPeaiMeAi--ef 
~e~yeyiReffita--vePa;---~e~keffita;---aAa---aeAe---Meiasiases~ 
Prepared by an authorized nuclear pharmacist. a physician 
who is an authorized user and who meets the requirements 
specified in subsection 4 of section 33-18-87-12. or an 
individual under the supervision of either as specified in 
subsection 5 of section 33-18-87-84. 

e~--PRes~ReP~s-32---as---ee~~etaa~---eRPeffite---~ReS~Raie---fep 
tAiPaeavtiaPy-iPeaiMeAi-ef-ffia~t§AaAi-eff~steAs~ 

a~--Ge~a-198---as---ee~~eta--feP--tAiPaeavtiaPy--iPeaiMeAi--ef 
ffia~t§AaAi-eff~steAs~ 

e~--AAy--Paateaeitve-ffiaiePta~-tA-a-Paate~RaPffiaee~itea~-aAa-feP 
a--iRePa~e~ite--~se--feP---wRteR---iRe---feea---aAa---aP~§ 
aaffitAtSiPaiteA---Ras---aeee~iea---a---!Aeitee--ef--e~atffieS 
tAvesit§aiteAa~--eMe~iteA--feP--a--Aew--aP~g!--ffNB~;--eP 
a~~Pevea--a--!Aew--aP~g--a~~~teaiteA!-fNBA~~--+Re-~teeAsee 
sRa~~--ee~~y--wtiR--iRe---~aekage---tAsePi---tASiP~e!teAs 
Pe§aPatA§-tAateaiteAs-aAa-Me!Rea-ef-aaffitAts!PaiteA~ 

2. 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) Waste 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 emergencyt-aAa~ 
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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 instr~ction. Such record must 
be maintained for inspection by the department for twe 
three years. 

3. Safety precautions. 

a. For each patient or human research subject rece1v1ng 
radiopharmaceutical therapy and hospitalized for 
compliance with subsection 12 13 of section 33-10-07-05, a 
1 i censee sha 11 : 

(1) Provide a private room with a private sanitary 
facility; 

(2) Post the patient•s or human research subject•s door 
with a 11 Caution: Radioactive MateriaP 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 33-19-04.1 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 be 
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) PPevt8e--the--~atteAt--wtiA-Pa8taiteA-Safety-§~t8aAee 
that-wt~~-he~~-te-kee~-Pa8taiteA--8ese--te--he~sehe~a 
ffieffi8ePs--aA8--the--~~h~te--as--~ew--as--ts-PeaseAah~y 
aehtevah~e-hefePe-a~thePtltA§-Pe~ease-ef-iAe-~atteAit 

358 



t71 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 

t81 iZl 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. 

4. 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 eAe-ieAiR 
ffi~~~~Peffi--{±-ffi~ePes~evePi} one microsievert e.1 millirem per 
hour to f~fiy--ffi~~~~Peffis-- 599--ffi~ePes~evePis five hundred 
microsieverts [50 millirems] per hour, and a portable 
radiation measurement survey instrument capable of measuring 
dose rates over the range eAe-ffi~~~~Peffi-{±9-ffi~ePes~evePis} ten 
microsieverts 1 millirem per hour to eAe-iRe~saAB--ffi~~~~Peffis 
±9--ffi~~~~s~evePis ten millisieverts [1eee millirems] per 

hour. The instrument 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, 1994i 
May 1, 1998. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-19-97-99. 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. Iodine-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. Iodine-125 as a sealed source in a portable device for 
imaging. 

2. 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 eAe-!eA!~--~ttttPe~--£1--~tePesteveP!} one 
microsievert [0.1 millirem] per hour to ftf!y-~ttttPe~s--£599 
~tePesteveP!s} five hundred millisieverts [50 millirems] per 
hour or a portable radiation measurement survey instrument 
capable of measuring dose rates over the range eAe-~ttttPe~ 
£19-~tePesteveP!s} ten microsieverts [1 millirem] per hour to 
--eAe--!~e~saAa-~ttttPe~s-£19-~ttttsteveP!s} ten millisieverts 
[1000 millirems] per hour. The instrument must 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 

33-18-87-18. 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; 

360 



f. Radium-226 as a sealed source in needles or applicator 
cells for topical, interstitial, and intracavitary 
treatment of cancer; 

g. Radon-222 as seeds for interstitial treatment of cancer; 

h. Strontium-90 as a sealed source in an applicator for 
treatment of superficial eye conditions; and 

i. Palladium-103 as a sealed source in seeds for the 
interstitial treatment of cancer. 

2. Safety instruction. 

a. The licensee 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. 

b. 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 
emergencyt-aAa~ 

~6~--SAa~ieP-33-19-19-iPatAtA§-Peq~tPeffieAis~ 

c. A licensee shall maintain 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 
for iwe 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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(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 ~Atess 
t~e-+~eeAsee--eaA--BeffieAStPate--ee~+~aAee--w~t~--t~e 
Pe~~~PeffieAt---ef--s~ea~v~s~eA-a--ef--s~eseet~eA-1--ef 
seet~eA-33-19-94~1-91-at-a-a~staAee-ef-eAe-ffieteP-fPeM 
t~e-~~+aAt; 

(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 33-19-94.1 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 
M~tt~PeMs--fM~epes~evePtS} microsieverts (millirems] 
per hour, the instrument used to make the survey, and 
the initials of the individual who made the survey; 
and 

fS~--PPev~ae--t~e--~at~eAt--w~t~-Paa~at~eA-safety-g~~aaAee 
t~at-w~++-~e+~-kee~-t~e-Paa~at~eA-aese--te--~e~se~e+a 
ffieMBePs---aAa---t~e---~~8+~e--as--+ew--as--PeaseAa8+y 
ae~~evae+e--eefePe--Pe+eas~Ag--t~e--~at~eAt--~f---t~e 
~at~eAt-was-aaM~A~stePea-a-~ePMaAeAt-~~+aAt~ 

b. A licensee shall notify the radiation safety officer or 
authorized user imnediately if the patient or the human 
research subject dies or has a medical emergency. 

4. Brachytherapy sources inventory. 

a. Eae~-t~ffie-BPae~yt~ePa~y-se~Pees-aPe-Pet~PAea-te-aA-aPea-ef 
stePage--fPeM--aA--aPea--ef--~se;---t~e---+~eeAsee---s~a++ 
~Mffiea~ate+y--ee~At--eP--et~ePw~se--veP~fy Promptly after 
removing brachytherapy sources from a patient or human 
research subject, a licensee 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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b. 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, tAe-Peeffi-A~ffiBep-ef-~se--aAa--~at~eAt!s--Aaffie 
the patient•s or the human research subject•s name 
and room number, the time and date tAey 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, tAe-Peeffi-A~ffiBep-ef-~se--aAa--~ai~eAi!s--Aaffie 
the patient•s or the human research subject•s name 
and room number, the time and date iAey 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. 

c. 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. 

d. A licensee shall maintain the records required in 
subdivisions band c for iwe three years. 

5. Release of patients or human research subjects treated with 
temporary implants. 

a. Immediately 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. 

b. A licensee shall maintain a record of patient or human 
research subject surveys which demonstrate compliance with 
subdivision a for iwe 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 expressed as Mt~~tPeMs 
MtePestevePis 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. 

6. 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 eAe-ieAiR--Mt~~tPeM--f! 
MtePestevePil one microsievert [0.1 millirem] per hour to 
ftfiy-Mt~~tPeMs-£599-MtePestevePisl five hundred microsieverts 
[50 millirems] per hour, and a portable radiation measurement 
survey instrument capable of measuring dose rates over the 
range eAe--Mt~~tPeM--£!9--MtePestevePisl ten microsieverts [1 
millirem] per hour to eAe---iRe~saAa---Mt~~tPeMs---£!9 
Mt~~tstevePisl ten millisieverts [1eee 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, 1994l 
May 1. 1998. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-18-87-11. 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. 

2. 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 remove 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. 

3. 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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c. Using the teletherapy unit in a manner that could result 
in increased radiation levels in areas outside the 
teletherapy treatment room; 

d. Relocating the teletherapy unit; or 

e. Allowing an individual not listed on the licensee•s 
license to perform the duties of the teletherapy 
physicist. 

4. 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 is in the 
treatment room before turning the primary beam of 
radiation 11 0n 11 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 11 0ff 11 

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. 

b. 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. 

c. 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 iwe three years. 

5. Doors, interlocks, and warning systems. 

a. A licensee shall control access to the teletherapy room by 
a door at each entrance. 

b. A licensee 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 11 0n 11 unless each treatment room entrance 
door is closed; 

(2) Turn the beam of radiation 11 0ff 11 immediately when an 
entrance door is opened; and 

(3) Prevent the primary beam of radiation from being 
turned 11 0n 11 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 licensee shall equip each entrance to the teletherapy 
room with a conspicuously visible beam condition indicator 
1 i ght. 

6. 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 eAe-ieA!A 
M~tt~PeM--{~-M~ePes~evePi} one microsievert e.1 millirem per 
hour to f~fiy--M~tt~PeMs-- 599--M~ePes~evePis five hundred 
microsieverts [50 millirems] per hour or a portable radiation 
measurement survey instrument capable of measuring dose rates 
over the range eAe---MttttPeM---{~9--MtePesteveP!s} ten 
microsieverts 1 millirem per hour to eAe-!Ae~saAa--MttttPeffiS 
~9--MHHsteveP!s ten millisieverts [leee millirems] per 

hour. The instruments must be operable and calibrated in 
accordance with subsection 3 of section 33-10-07-05. 

7. 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. 

c. 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 Q! 
human research subjects. 
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e. A licensee shall maintain a record of the check required 
by subdivision d for iwe 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. 

f. 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. 

g. A licensee shall promptly repair or replace the radiation 
monitor if it is inoperable. 

8. v;ew;ng system. A licensee 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. 

9. Dos;metry equ;pment. 

a. A licensee 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 laboratory 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 use a teletherapy unit with a 
cesium-137 source. 

b. 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. 

c. The licensee 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 include 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. 

a. A licensee 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 conditions: 

(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. 

b. 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 uniformity 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. 

c. 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. 

d. 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. 19, no. 6, 1983, 
pp. 741-771, and vol. 11, no. 2, 1984, p. 213. 

e. 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-69 
and intervals not exceeding six months for cesium-137. 

f. 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 
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the United States nuclear regulatory commission or an 
agreement state to perform such services. 

g. 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 light 
beam localizing device, the measured timer accuracy for a 
typical treatment time, the calculated 11 0n-off 11 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. 

b. 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) 11 0n-off 11 error; 

(3) The coincidence of the radiation field and the field 
indicated by the light 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 last full calibration corrected 
mathematically for physical decay). 

c. A licensee 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. 

e. 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 
licensee in writing of the results of each output spot 
check. The licensee shall keep a copy of each written 
notification for iwe three years. 

f. 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. 

g. 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 limiting 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 11 mechanism; 

(3) Beam condition indicator lights 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 11 0ff 11

• 

h. A licensee shall lock the control console in the 11 0ff 11 

position if any door interlock malfunctions. No licensee 
may use the unit until the interlock system is repaired 
unless specifically authorized by the department. 

i. 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. 

j. A licensee shall maintain a record of each spot check 
required by subdivisions a and f for iwe three years. The 
record must include 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 11 on-off 11 

error, a determination of the coincidence of the radiation 
field and the field indicated by the light beam localizing 
device, the timer constancy and linearity for a typical 
treatment time, the calculated 11 0n-off 11 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. Before medical use, 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 33-1e-e7-e5 to verify that: 

(1) The maximum and average radiation levels at one meter 
from the teletherapy source with the source in the 
11 0ff 11 position and the collimators set for a normal 
treatment field do not exceed teA--ffit~~tPeffis--£!99 
ffitePestevePts} one hundred microsieverts 1e 
millirems] per hour and twe---ffit~~tPeffis--- 29 
ffitePestevePts} twenty microsieverts [2 millirems] per 
hour, respectively; and 

(2) With the teletherapy source in the 11 0n" position with 
the largest clinically available treatment field and 
with a scattering phantom in the primary beam of 
radiation, that: 

(a) Radiation levels in restricted areas are not 
likely to cause personnel exposures in excess of 
the limits specified in subsection 1 of section 
33-1e-e4.1-e6; and 

(b) Radiation levels in unrestricted areas do not 
exceed the limits specified in subsection 1 of 
section 33-1e-e4.1-e7. 

b. If the results of the surveys required in subdivision a 
indicate any radiation levels in excess of the respective 
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limit specified in that paragraph, the licensee shall lock 
the control in the "off" position and not use the unit: 

(1) Except as may be necessary to repair, replace, or 
test the teletherapy unit, the teletherapy unit 
shielding, or the treatment room shielding; or 

(2) Until the licensee has received a specific exemption 
from the department. 

c. A licensee shall maintain a record of the radiation 
measurements made following installation of a source for 
the duration of the license. The record must include the 
date of the measurements, the reason the survey is 
required, the manufacturer•s name, model number and serial 
number of the teletherapy unit, the source, and the 
instrument used to measure radiation levels, each dose 
rate measured around the teletherapy source while in the 
"off" position and the average of all measurements, a plan 
of the areas surrounding the treatment room that were 
surveyed, the measured dose rate at several points in each 
area expressed in ffittttPems-fmtePestevePts} microsieverts 
[millirems] per hour, the calculated maximum level of 
radiation over a period of one week for each restricted 
and unrestricted area, and the signature of the radiation 
safety officer. 

13. Safety spot checks for teletherapy facilities. 

a. A licensee shall promptly check all systems listed in 
subdivision g of subsection 11 for proper function after 
each installation of a teletherapy source and after making 
any change for which an amendment is required by 
subsection 3. 

b. If the results of the safety spot checks required in 
subdivision a indicate the malfunction of any system 
specified in subsection 11, the licensee shall lock the 
control console in the "off" position and not use the unit 
except as may be necessary to repair, replace, or check 
the malfunctioning system. 

c. A licensee shall maintain a record of the safety spot 
checks following installation of a source for !we three 
years. The record must include notations indicating the 
operability of each entrance door interlock, each 
electrical or mechanical stop, each beam condition 
indicator light, the viewing system, doors, and the 
signature of the radiation safety officer. 

14. Modification of teletherapy unit or room before beginning a 
treatment program. If the survey required by subsection 12 
indicates that an individual in an unrestricted area may be 
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exposed to levels of radiation greater than those permitted by 
subsection 1 of section 33-10-04.1-07, before beginning the 
treatment program the licensee shall: 

a. Either equip the unit with stops or add additional 
radiation shielding to ensure compliance with subsection 1 
of section 33-10-04.1-07; 

b. Perform the survey required by subsection 12 again; and 

c. Include in the report required by subsection 15 the 
results of the initial survey, a description of the 
modification made to comply with subdivision a, and the 
results of the second survey; or 

d. Request and receive a license amendment under 
subdivision c of subsection 1 of section 33-10-04.1-07 
that authorizes radiation levels in unrestricted areas 
greater than those permitted by subdivision a of 
subsection 1 of section 33-10-04.1-07. 

15. Reports of teletherapy surveys, checks, tests, and 
measurements. A licensee shall furnish a copy of the records 
required in subsections 12, 13, and 14 and the output from the 
teletherapy source expressed as pe~s--fs~eveFts} sieverts 
[rems] per hour at one meter from the source as determined 
during the full calibration required in subsection 10 to the 
department within thirty days following completion of the 
action that initiated the record requirement. 

16. Five-year inspection. 

a. A licensee shall have each teletherapy unit fully 
inspected and serviced during teletherapy source 
replacement or at intervals not to exceed five years, 
whichever comes first, to assure proper functioning of the 
source exposure mechanism. 

b. This inspection and servicing may only be performed by 
persons specifically licensed to do so by the department, 
an agreement state, or the United States nuclear 
regulatory commission. 

c. A licensee shall maintain a record of the inspection and 
servicing for the duration of the license. The record 
must contain the inspector•s name, the inspector•s license 
number, the date of inspection, the manufacturer•s name 
and model number and serial number for both the 
teletherapy unit and source, a list of components 
inspected, a list of components serviced and the type of 
service, a list of components replaced, and the signature 
of the inspector. 
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History: Effective June 1t 1992; amended effective March 1t 1994i 
May 1t 1998. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-18-87-12. Specific requirements for training. 

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

a. Be certified by the: 

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

(2) American board of radiology tA-Paate~egtea~-~Rystes; 
~RePa~e~~te-Pa8te~egtea~-~Rystes;-eP-me8tea~--A~e~eaP 
~Rystes; 

(3) American board of nuclear medicine; 

(4) American board of science in nuclear medicine; eP 

(S) Board of pharmaceutical specialities in nuclear 
pharmacy eP-seteAee; eP 

(6) American board of medical physics in radiation 
oncology; 

(7) Royal college of physicians and surgeons of Canada in 
nuclear medicine; 

(8) American osteopathic board of radiology; or 

(9) American osteopathic board of nuclear medicine; or 

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

(1) Radiation physics and instrumentation; 

(2) Radiation protection; 

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

(4) Radiation biology; 

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

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

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

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

a. Is certified in: 

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

(2) Diagnostic radiology by the American board of 
radiology; 

(3) Diagnostic radiology or radiology wt!RtA-!Re-~Pevte~s 
ftve-yeaPs by the American osteopathic board of 
radiology; eP 

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

(5) Nuclear medicine by the royal college of physicians 
and surgeons of Canada; or 

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

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

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

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

(d) Radiation biology; and 

(e) Radiopharmaceutical chemistry. 

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

(a) Examining patients or human research subjects 
and reviewing iRe-~ai;eAis! their case histories 
to determine iRe-~ai;eAis! their suitability for 
radionuclide diagnosis, limitations, or 
contraindications; 

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

(c) Administering dosages to patients or human 
research subjects and using syringe radiation 
shields; 

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

(e) Patient or human research subject followup; or 

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

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

a. Is certified in: 

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

(2) Diagnostic radiology by the American board of 
radiology; 
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{3) Diagnostic radiology or radiology w~~A~A-~Ae-~Fev~eHs 
f~ve-yeaFs by the American osteopathic board of 
radiology; eF 

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

(5) Nuclear medicine by the royal college of physicians 
and surgeons of Canada; or 

b. Has completed two hundred hours of instruction in basic 
radionuclide handling techniques applicable to the use of 
prepared radiopharmaceuticals, generators, and reagent 
kits, five hundred hours of supervised work experience, 
and five hundred hours of supervised clinical experience: 

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

(a) Radiation physics and instrumentation; 

(b) Radiation protection; 

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

(d) Radiopharmaceutical chemistry; and 

(e) Radiation biology. 

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

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

(b) Calibrating dose calibrators and diagnostic 
instruments and performing checks for proper 
operation of survey meters; 

(c) Calculating and safely preparing patient or 
human research subject dosages; 

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

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

378 



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

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

(a) Examining patients or human research subjects 
and reviewing tAe-~at~eAis~ their case histories 
to determine iAe-~atteAts~ their suitability for 
radionuclide diagnosis, limitations, or 
contraindications; 

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

(c) Administering dosages to patients or human 
research subjects and using syringe radiation 
shields; 

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

(e) Patient or human research subject followup; or 

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

5. Training for therapeutic use of paate~Aafffiaee~iteats unsealed 
radioactive material. Except as provided in subsection 11, 
the licensee shall require the authorized user of a 
radiopharmaceutical listed in section 33-19-97-98 for therapy 
to be a physician who: 

a. Is certified by: 

(1) The American board of nuclear medicine; eP 

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

(3) Royal college of physicians and surgeons of Canada in 
nuclear medicine; or 
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(4) The American osteopathic board of radiology after 
1984; or 

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

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

(a) Radiation physics and instrumentation; 

(b) Radiation protection; 

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

(d) Radiation biology; 

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

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

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

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

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

6. Training for therapeutic use of brachytherapy sources. Except 
as provided in subsection 11, the licensee shall require the 
authorized user using a brachytherapy source specified in 
section 33-19-97-19 for therapy to be a physician who: 

a. Is certified in: 

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

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

389 



(3) Radiologyt with a specialization in radiotherapyt as 
a British "fellow of the faculty of radiology" or 
"fellow of the royal college of radiology"; or 

(4) Therapeutic radiology by the Canadian royal college 
of physicians and surgeons; or 

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

(1) To satisfy the requirement for instructiont two 
hundred hours of classroom and laboratory training 
must include: 

(a) Radiation physics and instrumentation; 

(b) Radiation protection; 

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

(d) Radiation biology. 

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

(a) Orderingt receivingt and unpacking radioactive 
materials safely and performing the related 
radiation surveys; 

(b) Checking survey meters for proper operation; 

(c) Preparingt implantingt and removing sealed 
sources; 

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

(e) Using emergency procedures to control 
radioactive material. 

(3) To satisfy the requirement for a period of supervised 
clinical experiencet training must include one year 
in a formal training program approved by the 
residency review committee for radiology of the 
accreditation council for graduate medical education 
or the committee on postdoctoral training of the 
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American osteopathic association, and an additional 
two years of clinical experience in therapeutic 
radiology under the supervision of an authorized user 
at a medical institution. The supervised clinical 
experience must include: 

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

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

(c) Calculating the dose; and 

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

7. Training for ophthalmic use of strontium-98. Except as 
provided in subsection 11, the licensee shall require the 
authorized user using only strontium-99 for ophthalmic 
radiotherapy to be a physician who: 

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

b. Is in the active practice of therapeutic radiology or 
ophthalmology, and has completed twenty-four hours of 
instruction in basic radionuclide handling techniques 
applicable to the use of strontium-99 for ophthalmic 
radiotherapy, and a period of supervised clinical training 
in ophthalmic radiotherapy. 

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

(a) Radiation physics and instrumentation; 

(b) Radiation protection; 

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

(d) Radiation biology. 

(2) To satisfy the requirement for a period of supervised 
clinical training in ophthalmic radiotherapy, 
training must be under the supervision of an 
authorized user at a medical institution and must 
include the use of strontium-99 for the ophthalmic 
treatment of five individuals that includes: 
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(a) Examination of each individual to be treated; 

(b) Calculation of the dose to be administered; 

(c) Administration of the dose; and 

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

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

a. Is certified in: 

(1) Radiology, diagnostic radiology wtiR---s~eetat 
ee~eieAee---tA---A~eteaF---Faatetegy, therapeutic 
radiology, or radiation oncology by the American 
board of radiology; 

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

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

(4) Nuclear medicine by the royal college of physicians 
and surgeons of Canada; or 

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

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

(2) Radiation biology; and 

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

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

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

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

(3) Radiology, with specialization in radiotherapy, as a 
British "fellow of the faculty of radiology" or 
"fe 11 ow of the roya 1 co 11 ege of radio 1 ogy"; or 

(4) Therapeutic radiology by the Canadian royal college 
of physicians and surgeons; or 

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

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

(a) Radiation physics and instrumentation; 

(b) Radiation protection; 

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

(d) Radiation biology. 

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

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

(b) Preparing treatment plans and calculating 
treatment times; 

(c) Using administrative controls to prevent 
misadministrations; 

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

(e) Checking and using survey meters. 
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{3) To satisfy the requirement for a period of supervised 
clinical experience, training must include one year 
in a formal training program approved by the 
residency review committee for radiology of the 
accreditation council for graduate medical education 
or the committee on postdoctoral training of the 
American osteopathic association and an additional 
two years of clinical experience in therapeutic 
radiology under the supervision of an authorized user 
at a medical institution. The supervised clinical 
experience must include: 

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

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

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

(d) Postadministration followup and review of case 
histories. 

10. Training for teletherapy physicist. The licensee shall 
require the teletherapy physicist to: 

a. Be certified by the American board of radiology in: 

(1) Therapeutic radiological physics; 

(2) Roentgen-ray and gamma-ray physics; 

(3) X-ray and radium physics; or 

{4) Radiological physics; or 

b. Be certified by the American board of medical physics in 
radiation oncology physics; or 

c. Hold a master•s or doctor•s degree in physics, biophysics, 
radiological physics, or health physics, and have 
completed one year of full-time training in therapeutic 
radiological physics and also one year of full-time work 
experience under the supervision of a teletherapy 
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physicist at a medical institution. To meet this 
requirement, the individual shall have performed the tasks 
listed in subsection 6 7 of section 33-1e-e7-e5 and 
subsections 1e, 11, and -12 of section 33-1e-e7-11 under 
the supervision of a teletherapy physicist during the year 
of work experience. 

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

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

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

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

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

(1) Radiation physics and instrumentation; 

(2) Radiation protection; 

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

(4) Radiation biology; and 

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

15. Training for an authorized nuclear pharmacist. The licensee 
shall require the authorized nuclear pharmacist to be a 
pharmacist who: 

a. Has current board certification as a nuclear pharmacist by 
the board of pharmaceutical specialties, or 

b. (1) Has completed seven hundred hours in a structured 
educational program consisting of both: 

(a) Didactic training in the following areas: 

[1] Radiation physics and instrumentation; 

[2] Radiation protection; 

[3] Mathematics pertaining to the use and 
measurement of radioactivity; 

[4] Chemistry of radioactive material for 
medical use; and 

[5] Radiation biology; and 

(b) Supervised experience in a nuclear pharmacy 
involving the following: 

[1] Shipping. receiving. and performing related 
radiation surveys; 

[2] Using and performing checks for proper 
operation of dose calibrators. survey 
meters. and if appropriate, instruments 
used to measure alpha-emitting or 
beta-emitting radionuclides; 

[3] Calculating. assaying. and safely preparing 
dosages for patients or human research 
subjects; 

[4] Using administrative controls to avoid 
mistakes in the administration of 
radioactive material; 

[5] Using procedures to prevent or minimize 
contamination and using proper 
decontamination procedures; and 

(2) Has obtained written certification. signed by a 
preceptor authorized nuclear pharmacist that the 
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above training has been satisfactorily completed and 
that the individual has achieved a level of 
competency sufficient to independently operate a 
nuclear pharmacy. 

16. Training for experienced nuclear pharmacists. A licensee may 
apply for and must receive a license amendment identifying an 
experienced nuclear pharmacist as an authorized nuclear 
pharmacist before it allows this individual to work as an 
authorized nuclear pharmacist. The pharmacist who has 
completed a structured educational program as specified in 
paragraph 1 of subdivision b of subsection 15 before 
December 2. 1994, and who is working in a nuclear pharmacy 
would qualify as an experienced nuclear pharmacist. An 
experienced nuclear pharmacist need not comply with the 
re uirements on rece tor statement ara ra h 2 of 
subdivision b of subsection 15 and recentness of trainin 
(subsection 13) to qualify as an authorized nuclear 
pharmacist. 

History: Effective June 1, 1992; amended effective March 1, 1994; 
July 1, 1995; May 1, 1998. 
General Authority: NDCC 23-29.1-94 
Law Implemented: NDCC 23-29.1-93, 23-29.1-94 
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CHAPTER 33-19-98 
33-19-98-93. Equipment requirements. 

1. Safety device. A device which prevents the entry of any 
portion of an individual •s body into the primary X-ray beam 
path or which causes the beam to be shut off upon entry into 
its path shall be provided on all open-beam configurations. A 
registrant may apply to the department for an exemption from 
the requirement of a safety device. Such application shall 
include: 

a. A description of the various safety devices that have been 
evaluated. 

b. The reason each of these devices cannot be used. 

c. A description of the alternative methods that will be 
employed to minimize the possibility of an accidental 
exposure, including procedures to assure that operators 
and others in the area will be informed of the absence of 
safety devices. 

2. Warning devices. 

a. Open-beam configurations shall be provided with a readily 
discernible indication of: 

(1) X-ray tube (ON-OFF) status located near the radiation 
source housing, if the primary beam is controlled in 
this manner. 

(2) Shutter status (OPEN-CLOSED) located near each port 
on the radiation source housing, if the primary beam 
is controlled in this manner. 

b. An easily visible warning light labeled with the words 
••x-RAY oN••, or words having a similar intent, must be 
located: 

(1) Near any switch that energizes an X-ray tube and 
shall be illuminated only when the tube is energized. 

(2) In the case of a radioactive source, near any switch 
that opens a housing shutter and must be illuminated 
only when the shutter is open. 

c. Warning devices shall be labeled so that their purpose is 
easily identified. On equipment installed after August 1, 
1979, warning devices shall have fail-safe 
characteristics. 
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3. Ports. Unused ports on radiation source housings shall be 
secured in the closed position in a manner which will prevent 
casual opening. 

4. Labeling. All analytical X-ray equipment shall be labeled 
with a readily discernible sign or signs bearing the radiation 
symbol and the words: 

a. 11 CAUTION - HIGH INTENSITY X-RAY BEAM 11
, or words having a 

similar intent, on the X-ray source housing; and 

b. 11 CAUTION RADIATION - THIS EQUIPMENT PRODUCES RADIATION 
WHEN ENERGIZED .. , or words having a similar intent, near 
any switch that energizes an X-ray tube if the radiation 
source is an X-ray tube; or 

c. 11 CAUTION - RADIOACTIVE MATERIAL 11
, or words having a 

similar intent, on the source housing in accordance with 
subsection 4 of section 33-19-94.1-13 if the radiation 
source is a radionuclide. 

5. Shutters. On open-beam configurations installed after 
August 1, 1979, each port on the radiation source housing 
shall be equipped with a shutter that cannot be opened unless 
a collimator or a coupling has been connected to the port. 

6. Warning lights. 

a. An easily visible warning light labeled with the words 
11 X-RAY ON 11

, or words having a similar intent, shall be 
located: 

(1) Near any switch that energizes an X-ray tube and 
shall be illuminated only when the tube is energized; 
or 

(2) In the case of a radioactive source, near any switch 
that opens a housing shutter, and shall be 
illuminated only when the shutter is open. 

b. On equipment installed after August 1, 1979, warning 
lights shall have fail-safe characteristics. 

7. Radiation source housing. Each radiation source housing is 
subject to the following requirements: 

a. Each X-ray tube housing shall be equipped with an 
interlock that shuts off the tube if it is removed from 
the radiation source housing or if the housing is 
disassembled. 

b. Each radioactive source housing or port cover or each 
X-ray tube housing shall be so constructed that, with all 
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shutters closed, the radiation measured at a distance of 
five centimeters from its surface is not capable of 
producing a dose in excess of iwe-aA8-eAe-Aa~f-ffit~~tPeffis 
£9~25-ffit~~tstevePis} twenty-five hundredths millisieverts 
[2.5 millirems] in one hour. For systems utilizing X-ray 
tubes, this limit shall be met at any specified tube 
rating. 

8. Generator cab;net. Each X-ray generator shall be supplied 
with a protective cabinet which limits leakage radiation 
measured at a distance of five centimeters from its surface 
such that it is not capable of producing a dose in excess of 
eAe-~~aPieP--ffit~~tPeffi--{2~5--ffitePestevePis} two and one-half 
microsieverts [0.25 millirem] in one hour. 

H;story: Amended effective June 1, 1986; June 1, 1992; March 1, 1994i 
May 1, 1998. 
General Author;ty: NDCC 28-32-02 
Law Implemented: NDCC 23-20.1-03 
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33-19-19-92. 
requ;rements. 

CHAPTER 33-19-19 

General regulatory prov;s;ons and spec;fic 

1. Posting of notices to workers. 

a. Each licensee or registrant shall post current copies of 
the following documents: 

(1) This chapter and chapter 33-10-04.1. 

(2) The license, certificate of registration, conditions, 
or documents incorporated into the license by 
reference and amendments thereto. 

(3) The operating procedures applicable to activities 
under the license or registration. 

(4) Any notice of violation involving radiological 
working conditions, proposed imposition of civil 
penalty, or order issued pursuant to chapter 
33-10-01, and any response from the licensee or 
registrant. 

b. If posting of a document specified in paragraph 1, 2, or 3 
of subdivision a is not practicable, the licensee or 
registrant may post a notice which describes the document 
and states where it may be examined. 

c. The department•s 11 Notice to Employees .. form (SFN 8414) 
must be posted by each licensee or registrant as required 
by this article. 

d. Documents, notices, or forms posted pursuant to this 
subsection must appear in a sufficient number of places to 
permit individuals engaged in work under the license or 
registration to observe them on the way to or from any 
particular work location to which the document applies, 
must be conspicuous, and must be replaced if defaced or 
altered. 

e. Department documents posted pursuant to paragraph 4 of 
subdivision a must be posted within five working days 
after receipt of the documents from the department. The 
licensee•s or registrant•s response, if any, must be 
posted within five working days after dispatch from the 
licensee or registrant. Such documents must remain posted 
for a minimum of five working days or until action 
correcting the violation has been completed, whichever is 
later. 
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2. Instructions to workers. 

a. All individuals who in the course of employment are 
eAgage8-tA-tteeAse8-ae!tvt!tes-whteR-tAve+ve--eM~es~Fe--!e 
Fa8taiteA--eF--ie--Fa8teae!tve-ffiaieFtat;-eF-8eih likely to 
receive in a ear an occu ational dose in excess of one 
millisievert 1ee millirem : 

(1) Must be kept informed of the storage, transfer, or 
use of Faateaeitve--ffia!eFta+--eF--ef sources of 
radiation tA-!Re-+teeAseeAs-faettt!y. 

(2) Must be instructed in the health protection problems 
associated with exposure to s~eh radiation or 
radioactive material to the individual and potential 
offspring, in precautions or procedures to minimize 
exposure, and in the purposes and functions of 
protective devices employed. 

(3) Must be instructed in, and tAS!F~e!ea required to 
observe, to the extent within the worker•s control, 
the applicable provisions of this article and 
licenses for the protection of personnel from 
exposures to radiation or radioactive material. 

(4) Must be instructed of their responsibility to report 
promptly to the licensee or registrant any condition 
which may constitute, lead to, or cause a violation 
of North Dakota Century Code chapter 23-2e.l, this 
article, and licenses or unnecessary exposure to 
radiation or radioactive material. 

(5) Must be instructed in the appropriate response to 
warnings made in the event of any unusual occurrence 
or malfunction that may involve exposure to radiation 
or radioactive material. 

(6) Must be advised as to the radiation exposure reports 
which workers must be furnished pursuant to 
subsection 3. 

b. In determining those individuals subject to the 
requirements of subdivision a, licensees and registrants 
must take into consideration assigned activities during 
normal and abnormal situations involving exposure to 
radiation or radioactive material which can reasonably be 
expected to occur during the life of a licensed or 
registered facility. The extent of these instructions 
must be commensurate with potential radiological health 
protection problems present in the workplace. 

3. Notifications and reports to individuals. 
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a. Radiation exposure data for an individual and the results 
of any measurements, analyses, and calculations of 
radioactive material deposited or retained in the body of 
an individual must be reported to the individual as 
specified in this subsection. The information reported 
must include data and results obtained pursuant to this 
article, orders, or license conditions, as shown in 
records maintained by the licensee or registrant pursuant 
to subsection 7 of section 33-10-04.1-15. Each 
notification and report must: 

(1) Be in writing. 

(2) Include appropriate identifying data such as the name 
of the licensee or registrant, the name of the 
individual, and the individual •s identification 
number, preferably social security number. 

(3) Include the individual •s exposure information. 

(4) Contain the following statement: 

This report is furnished to you under the provisions 
of North Dakota State Radiological Health Rules 
(North Dakota Administrative Code chapter 33-10-10). 
You should preserve this report for further 
reference. 

b. Each licensee or registrant shall aav~se furnish to each 
worker annually;-~A--wP~i~Ag; a written report of the 
worker•s dose as shown in records maintained by the 
licensee or registrant pursuant to subsection 7 of section 
33-10-04.1-15. 

c. Each licensee or registrant shall furnish a written report 
of the worker•s exposure to sources of radiation at the 
request of a worker formerly engaged in activities 
controlled by the licensee or registrant. The report 
shall include the dose record for each year the worker was 
required to be monitored pursuant to subsection 2 of 
section 33-10-04.1-09 or the monitoring requirements in 
effect prior to March 1, 1994. Such report must be 
furnished within thirty days from the date of the request, 
or within thirty days after the dose of the individual has 
been determined by the licensee or registrant, whichever 
is later. The report must cover the period of time that 
the worker•s activities involved exposure to Paa~at~eA 
fpeffi--Paa~eaet~ve--ffia!eP~a~--~~eeAsea--ey;--eP---Paa~at~eA 
ffiaeA~Aes---Peg~stePea--w~!A--!Ae--ae~aP!ffieAit sources of 
radiation and must include the dates and locations of work 
under the license or registration in which the worker 
participated during this period. 
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d. When a licensee or registrant is required pursuant to 
s~eseetteR-3-ef section 33-10-04.1-16 to report to the 
department any exposure of an individual to sources of 
radiation, the licensee or the registrant shall also 
provide the individual a Pe~ePt--eR--tAe--tR8tvt8~at!s 
ex~es~Pe--aata--tRet~aea--tAePetR copy of the report 
submitted to the department. Such reports must be 
transmitted at a time not later than the transmittal to 
the department. 

e. At the request of a worker who is terminating employment 
with the licensee or registrant in work involving exposure 
to radiation or radioactive material, during the current 
year, each licensee or registrant shall provide at 
termination to each such worker, or to the worker•s 
designee, a written report regarding the radiation dose 
received by that worker from operations of the licensee or 
registrant during the current year or fraction thereof. 
If the most recent individual monitoring results are not 
available at that time, a written estimate of the dose 
shall be provided together with a clear indication that 
this is an estimate. 

4. Presence of representat;ves of l;censees or reg;strants and 
workers dur;ng ;nspect;on. 

a. Each licensee or registrant shall afford to the department 
at all reasonable times opportunity to inspect materials, 
machines, activities, facilities, premises, and records 
pursuant to this article. 

b. During an inspection, department inspectors may consult 
privately with workers as specified in subsection 5. The 
licensee or registrant may accompany department inspectors 
during other phases of an inspection. 

c. If, at the time of inspection, an individual has been 
authorized by the workers to represent them during 
department inspections, the licensee or registrant shall 
notify the inspectors of such authorization and shall give 
the workers• representative an opportunity to accompany 
the inspectors during the inspection of physical working 
conditions. 

d. Each workers• representative must be routinely engaged in 
work under control of the licensee or registrant and must 
have received instructions as specified in subsection 2. 

e. Different representatives of licensees or registrants and 
workers may accompany the inspectors during different 
phases of an inspection if there is no resulting 
interference with the conduct of the inspection. However, 
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only one workers' representative at a time may accompany 
the inspectors. 

f. With the approval of the licensee or registrant and the 
workers' representative, an individual who is not 
routinely engaged in work under control of the licensee or 
registrant, for example, a consultant to the licensee or 
registrant or to the workers' representative, must be 
afforded the opportunity to accompany department 
inspectors during the inspection of physical working 
conditions. 

g. Notwithstanding the other provisions of this subsection, 
department inspectors are authorized to refuse to permit 
accompaniment by any individual who deliberately 
interferes with a fair and orderly inspection. With 
regard to any area containing proprietary information, the 
workers' representative for that area must be an 
individual previously authorized by the licensee or 
registrant to enter that area. With regard to areas 
containing information classified by an agency of the 
United States government in the interest of national 
security, an individual who accompanies an inspector may 
have access to such information only if authorized to do 
so. 

5. Consultation with workers during inspections. 

a. Department inspectors may consult privately with workers 
concerning matters of occupational radiation protection 
and other matters related to applicable provisions of 
department rules and licenses to the extent the inspectors 
deem necessary for the conduct of an effective and 
thorough inspection. 

b. During the course of an inspection any worker may bring 
privately to the attention of the inspectors, either 
orally or in writing, any past or present condition which 
the worker has reason to believe may have contributed to 
or caused any violation of North Dakota Century Code 
chapter 23-29.1, this article, or license condition, or 
any unnecessary exposure of an individual to radiation 
from licensed radioactive material or a registered 
radiation machine under the licensee's or registrant's 
control. Any such notice, in writing, must comply with 
the requirements of subdivision a of subsection 6. 

c. The provisions of subdivision b may not be interpreted as 
authorization to disregard instructions pursuant to 
subsection 2. 

6. Requests by workers for inspections. 
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a. Any worker or representative of workers believing that 
violations of North Dakota Century Code chapter 23-20.1, 
this article, or license conditions exist or have occurred 
in work under a license or registration with regard to 
radiological working conditions in which the worker is 
engaged, may request an inspection by giving notice of the 
alleged violation to the department. Any such notice must 
be in writing, must set forth the specific grounds for the 
notice, and must be signed by the worker or representative 
of the workers. A copy must be provided to the licensee 
or registrant by the department no later than at the time 
of inspection except that, upon the request of the worker 
giving such notice, the worker•s name and the name of 
individuals referred to therein may not appear in such 
copy or on any record published, released, or made 
available by the department, except for good cause shown. 

b. If, upon receipt of such notice, the department determines 
that the complaint meets the requirements set forth in 
subdivision a and that there are reasonable grounds to 
believe that the alleged violation exists or has occurred, 
an inspection must be made as soon as practicable, to 
determine if such alleged violation exists or has 
occurred. Inspections pursuant to this subsection need 
not be limited to matters referred to in the complaint. 

c. No license, registrant, or contractor or subcontractor of 
a licensee or registrant may discharge or in any manner 
discriminate against any worker because such worker has 
filed any complaint or instituted or caused to be 
instituted any proceeding under this article or has 
testified or is about to testify in any such proceeding or 
because of the exercise by such worker on behalf of the 
worker or others of any option afforded by this chapter. 

7. Inspections not warranted - informal review. 

a. (1) If the department determines, with respect to a 
complaint under subsection 6, that an inspection is 
not warranted because there are no reasonable grounds 
to believe that a violation exists or has occurred, 
the department shall notify the complainant in 
writing of such determination. The complainant may 
obtain review of such determination by submitting a 
written statement of position with the department 
which will provide the licensee or registrant with a 
copy of such statement by certified mail, excluding, 
at the request of the complainant, the name of the 
complainant. The licensee or registrant may submit 
an opposing written statement of position with the 
department which will provide the complainant with a 
copy of such statement by certified mail. 
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(2) Upon the request of the complainant, the department 
may hold an informal conference in which the 
complainant and the licensee or registrant may orally 
present their views. An informal conference may also 
be held at the request of the licensee or registrant 
but disclosure of the identity of the complainant 
will be made only following receipt of written 
authorization from the complainant. The department 
shall render an informal opinion after the close of 
the conference. The complainant shall have the right 
of petition for a formal administrative hearing as 
provided for by North Dakota Century Code chapter 
28-32 and North Dakota Administrative Code article 
33-22, following the decision of such formal 
conference. 

b. If the department determines that an inspection is not 
warranted because the requirements of subdivision a of 
subsection 6 have not been met, the department shall 
notify the complainant in writing of such determination. 
Such determination must be without prejudice to the filing 
of a new complaint meeting the requirements of subdivision 
a of subsection 6. 

History: Effective June 1, 1992; amended effective March 1, 1994i 
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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33-19-11-94. 
nonrefundable: 

CHAPTER 33-19-11 

Payment of fees. The following fees are 

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

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

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

4. Reciprocity fee. The appropriate reciprocity fee shall 
accompany the written notification as required in sections 
33-19-93-96 and 33-19-92-11. 

5. Special project fees. Fees for special projects are payable 
upon notification by the department when the review of the 
project is completed. Special projects mean those projects 
submitted to the department for review and for which specific 
fees are not prescribed in this chapter. Special project fees 
will be based upon the current professional staff hourly rate 
(thirty-three percent of the current nuclear regulatory 
commission rate listed in 19 CFR 179.29). 

6. Annual fees. Annual fees are required to be paid by all 
radioactive material licensees no later than January first of 
each year, exceptt 

a~--~~eeAsees---w~iR--iRe--aAA~vePsaPy--aate--ef--iRe--~teeAse 
ex~~Pat~eA-aate--eetweeA--May-1;--1995;--aAa--Beee~eP-31; 
1995;--w~~~--ee--assessea-aA-aAA~a~-fee-eA-iRe-aAAtvePsaPy 
aaie-ef-iRe-~~eeAse-ex~~Pai~eA-aaie-~PePaiea-ie-daA~aPy-1; 
1996~---lRese-~~eeAsees-w~~~-iReA-~ay-a-f~~~-aAA~a~-fee-eA 
daA~aPy-1;-1996;-aAa-evePy-yeaP-iRePeafieP~ 

a~--~~eeAsees---w~iR--iRe--aAAtvePSaPy--aaie--ef--iRe--~~eeASe 
ex~~Pat~eA-aate-eetweeA--daA~aPy-1;--1996;--aAa--A~P~~-39; 
1996;--w~~~--Aei--ee--assessea-aA-aAA~a~-fee-eA-daA~aPy-1; 
1996~--lRese-~~eeAsees-w~~~-ee-assessea-aA-aAA~a~--fee--eA 
iRe--aAA~vePsaPy--aate--ef--iRe--~~eeAse--ex~~Pat~eA--aate 
~PePaiea-te-daA~aPy-1;-1997~--lRese--~~eeAsees--w~~~--iReA 
~ay--a--f~~~-aAA~a~-fee-eA-daA~aPy-1;-1997;-aAa-evePy-yeaP 
iRePeafteP that the annual fee due on January first of the 
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year following the issuance of a new license shall be 
prorated to the number of months the license was in effect 
the first calendar year (example: for a new license 
issued in Ma the annual fee due Januar first would be 
seven-twelfths June-December of the annual fee listed in 
a endix A . 

7. Inspect;on and survey fees. Fees for regulatory inspections 
and surveys of North Dakota licensees are included in the 
registration or annual fees for each registration or license 
type. Nonroutine inspections will require the nonroutine 
inspection fee to be paid upon notification by the department 
when the inspection has been completed. 

8. Annual fees for small ent;t;es. An industrial radiography or 
well logging licensee may qualify as a small entity. If a 
licensee qualifies as a small entity and provides the 
department with the proper certification, the maximum annual 
fee shall be one thousand two hundred dollars for industrial 
radiography or one thousand dollars for well logging. 

a.· A licensee qualifies as a small entity if it meets the 
following size standards: 

(1) A small business is a business with annual receipts 
of three and one-half million dollars or less except 
private practice physicians for which the standard is 
annual receipts of one million dollars or less. 

(2) A small organization is a not-for-profit organization 
which is independently owned and operated and has 
annual receipts of three and one-half million dollars 
or less. 

(3) Small governmental jurisdictions are governments of 
cities, counties, towns, townships, villages, school 
districts, or special districts with a population of 
less than fifty thousand. 

(4) A small educational institution is one that is: 

(a) Supported by a qualifying small governmental 
jurisdiction; or 

(b) One that is not state or publicly supported and 
has five hundred employees or less. 

(5) A licensee who is a subsidiary of a large entity does 
not qualify as a small entity for purposes of this 
section. 

b. A licensee who seeks to establish status as a small entity 
for purposes of paying the fees required under this 
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chapter shall file a certification statement with the 
department. The licensee shall: 

(1) Certify, on the business's letterhead, that the 
business meets the conditions in subdivision a of 
subsection 8 of this section; 

(2) Sign the certification as the chief executive officer 
of the business or as an official designee; and 

(3) Have the certification notarized. 

c. A licensee who seeks to qualify as a small entity shall 
submit the certification with the reduced annual fee 
payment. 

d. For purposes of this chapter, the licensee shall submit a 
new certification with its annual fee payment each year. 

9. Method of payment. Fee payments shall be by check, draft, or 
money order made payable to the North Dakota state department 
of health and consolidated laboratories. 

10. Submittal of application and fee payment. The application for 
licensure or registration shall be accompanied by the fee 
payment and shall be submitted to: 

North Dakota State Department of Health 
aA8-€eAse~~aaie8-ta8ePaieP~es 

Division of Environmental Engineering 
1200 Missouri Avenue, Room 304 
Box 5520 
Bismarck, NO 58506-5520 

History: Effective October 1, 1982; amended effective June 1, 1986; 
June 1, 1992; March 1, 1994; July 1, 1995; May 1, 1998. 
General Authority: NDCC 23-20.1-04, 23-20.1-04.5 
Law Implemented: NDCC 23-20.1-04, 23-20.1-04.5 
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APPENDIX A 
SCHEDULE OF FEES FOR RADIOACTIVE MATERIAL LICENSES 

Applicants for radioactive material licenses and other regulatory 
services and holders of radioactive material licenses shall pay the 
following fees: 

Category of Materials Licenses and Types of Fees 

1. Special nuclear material: 
A. Licenses for possession and use of 200 grams or 

more of plutonium in unsealed form or 350 grams or 
more of contained U-235 in unsealed form or 200 
grams or more of U-233 in unsealed form. This 
includes applications to terminate licenses as well 
as licenses authorizing possession only: 
Amendment 
Inspection (nonroutine) 
Annual Fee 

B. Licenses for receipt and storage of spent fuel at 
an independent spent fuel storage installation 
(ISFSI): 
(Regulated by NRC) 

c. Licenses for possession and use of special nuclear 
material in sealed sources contained in devices 
used in industrial measuring systems, including 
X-ray fluorescence analyzers: 
Amendment 
Inspection (nonroutine) 
Annual Fee 

D. All other special nuclear material licenses, except 
licenses authorizing special nuclear material in 
unsealed form in combination that would constitute 
a critical quantity. 
Amendment 
Inspection (nonroutine) 
Annual Fee 

2. Source material: 
A. Licenses for possession and use of source material 

in recovery operations such as milling, in-situ 
leaching, heap-leaching, refining uranium mill 
concentrates to uranium hexafluoride, or buying 
stations, ion exchange facilities and in processing 
of ores containing source material for extraction 
of metals other than uranium or thorium, including 
licenses authorizing the possession of byproduct 
waste material (tailings) from source material 
recovery operations, as well as licenses 
authorizing the possession and maintenance of a 
facility in a standby mode: 
Amendment 
Inspection (nonroutine) 
Annual Fee 

493 

Fee ($) 

Full Cost 
Full Cost 

71,450 

N/A 

125 
435 
600 

75 
265 
730 

Full Cost 
Full Cost 

371,295 



B. Licenses for possession and use of source material 
for shielding: 
Amendment 
Inspection (nonroutine) 
Annual Fee 

C. All other source material licenses: 
Amendment 
Inspection (nonroutine) 
Annual Fee 

3. Byproduct material and naturally occurring or 
accelerator-produced radioactive material: 

A. Licenses of broad scope for possession and use of 
byproduct material or naturally occurring or 
accelerator-produced radioactive material issued 
pursuant to chapter 33-10-03 for processing or 
manufacturing of items containing byproduct material 
or naturally occurring or accelerator-produced 
radioactive material for commercial distribution: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

B. Other licenses for possession and use of byproduct 
material or naturally occurring or accelerator
produced radioactive material issued pursuant to 
chapter 33-10-03 for processing or manufacturing of 
items containing byproduct material or naturally 
occurring or accelerator-produced radioactive 
material for commercial distribution: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

C. Licenses issued pursuant to chapter 33-10-03 
authorizing the processing or manufacturing and 
distribution or redistribution of 
radiopharmaceuticals, generators, reagent kits 
and/or sources and devices containing byproduct 
material or naturally occurring or accelerator
produced radioactive material: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

D. License and approvals issued pursuant to chapter 33-
10-03 authorizing distribution or redistribution of 
radiopharmaceuticals, generators, reagent kits 
and/or sources or devices not involving processing 
of byproduct material or naturally occurring or 
accelerator-produced radioactive material: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

484 

40 
115 
210 

150 
500 

1530 

75 
1050 
4400 

185 
665 

2000 

150 
635 

4000 

105 
400 

1750 



E. 

F. 

G. 

H. 

I. 

Licenses for possession and use of byproduct 
material or naturally occurring or accelerator
produced radioactive material in sealed sources for 
irradiation of materials in which the source is not 
removed from its shield (self-shielded units): 

Amendment 
Inspection (nonroutine) 
Annual Fee 

License for possession and use of less than 370 
terabecguerels [10,000 curiesl of byproduct material 
or naturally occurring or accelerator-produced 
radioactive material in sealed sources for 
irradiation of materials in which the source is 
exposed for irradiation purposes: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

Licenses for possession and use of 370 
terabecguerels 
[10,000 curies] or more of byproduct material or 
naturally occurring or accelerator-produced 
radioactive material in sealed sources for 
irradiation of materials in which the source is 
exposed for irradiation purposes: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

Licenses issued pursuant to chapter 33-10-03 to 
distribute items containing byproduct material or 
naturally occurring or accelerator-produced 
radioactive material that require device review to 
persons exempt from the licensing requirements of 
chapter 33-10-03, except specific licenses 
authorizing redistribution of items that have been 
authorized for distribution to persons exempt from 
the licenses of chapter 33-10-03: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

Licenses issued pursuant to chapter 33-10-03 to 
distribute items containing byproduct material or 
naturally occurring or accelerator-produced 
radioactive material, or quantities of byproduct 
material or naturally occurring or accelerator
produced radioactive material that do not require 
device evaluation to persons exempt from the 
licensing requirements of chapter 33-10-03, except 
for specific licenses authorizing redistribution of 
items that have been authorized for distribution to 
persons exempt from the licensing requirements of 
chapter 33-10-03: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

405 

115 
230 
810 

115 
425 

1500 

155 
465 

7150 

85 
345 

2265 

115 
230 

3410 



J. 

K. 

L. 

M. 

N. 

Licenses issued pursuant to chapter 33-10-03 to 
distribute items containing byproduct material or 
naturally occurring or accelerator-produced 
radioactive material that require sealed source 
and/or device review to persons generally licensed 
under chapter 33-10-03, except specific licenses 
authorizing redistribution of items that have been 
authorized for distribution to persons generally 
licensed under this chapter: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

Licenses issued pursuant to chapter 33-10-03 to 
distribute items containing byproduct material or 
naturally occurring or accelerator-produced 
radioactive material, or quantities of byproduct 
material or naturally occurring or accelerator
produced radioactive material that do not require 
sealed source and/or device review to persons 
generally licensed under this chapter, except 
specific licenses authorizing for redistribution of 
items that have been authorized for distribution to 
persons generally licensed under this chapter: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

Licenses of broad scope for possession and use of 
byproduct material or naturally occurring or 
accelerator-produced radioactive material issued 
pursuant to chapter 33-10-03 for research and 
development that do not authorize commercial 
distribution: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

Other licenses for possession and use of byproduct 
material or naturally occurring or accelerator
produced radioactive material issued pursuant to 
chapter 33-10-03 for research and development that 
do not authorize commercial distribution: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

Licenses that authorize services for other 
licensees, except (1) licenses that authorize 
calibration and/or leak testing services only are 
subject to the fees specified in fee Category 3P, 
and (2) licenses that authorize waste disposal 
services are subject to the fees specified in fee 
Categories 4A, 4B, and 4C: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

406 

130 
345 

2200 

95 
345 

2030 

165 
400 

1200 

210 
310 

1700 

135 
345 

2000 



0. 

P. 

4. 
A. 

B. 

c. 

License for possession and use of byproduct material 
or naturally occurring or accelerator-produced 
radioactive material issued pursuant to chapter 33-
10-05 for industrial radiography operations: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

All other specific byproduct material or naturally 
occurring or accelerator-produced radioactive 
material licenses, except those in Categories 4A 
through 9D: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

Waste disposal and processing: 
Licenses specifically authorizing the receipt of 
waste byproduct material, naturally occurring or 
accelerator-produced radioactive material, source 
material, or special nuclear material from other 
persons for the purpose of contingency storage or 
commercial land disposal by the licensee; or 
licenses authorizing contingency storage of low 
level radioactive waste at the site of nuclear power 
reactors; or licenses for receipt of waste from 
other persons for incineration or other treatment, 
packaging of resulting waste and residues, and 
transfer of packages to another person authorized to 
receive or dispose of waste material: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

Licenses specifically authorizing the receipt of 
waste byproduct material, naturally occurring or 
accelerator-produced radioactive material, source 
material, or special nuclear material from other 
persons for the purpose of packaging or repackaging 
the material. The licensee will dispose of the 
material by transfer to another person authorized to 
receive or dispose of the material: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

Licenses specifically authorizing the receipt of 
prepackaged waste byproduct material, naturally 
occurring or accelerator-produced radioactive 
material, source material, or special nuclear 
material from other persons. The licensee will 
dispose of the material by transfer to another 
person authorized to receive or dispose of the 
material: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

407 

165 
835 

2700 

125 
600 
770 

Full Cost 
Full Cost 

43,380 

65 
700 

5465 

75 
700 

2500 



5. 
A. 

B. 

6. 
A. 

7. 

A. 

B. 

Well logging: 
Licenses for possession and use of byproduct 
material, naturally occurring or accelerator
produced radioactive material, source material, 
and/or special nuclear material for well logging, 
well surveys, and tracer studies other than field 
flooding tracer studies: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

Licenses for possession and use of byproduct 
material or naturally occurring or accelerator
produced radioactive material, for field flooding 
tracer studies: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

Nuclear laundries: 
Licenses for commercial collection and laundry of 
items contaminated with byproduct material, 
naturally occurring or accelerator-produced 
radioactive material, source material, or special 
nuclear material: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

Human use of byproduct, naturally occurring or 
accelerator-produced, source, or special nuclear 
material: 
Licenses issued pursuant to chapter 33-10-03 for 
human use of byproduct material, naturally occurring 
or accelerator~produced radioactive material, source 
material, or special nuclear material in sealed 
sources contained in teletherapy devices: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

Licenses of broad scope issued to medical 
institutions or two or more physicians pursuant to 
chapter 33-10-03 authorizing research and 
development, including human use of byproduct 
material, except licenses for byproduct material, 
naturally occurring or accelerator-produced 
radioactive material, source material, or special 
nuclear material in sealed sources contained in 
teletherapy devices: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

498 

180 
400 

2300 

Full Cost 
335 

5130 

115 
635 

2400 

145 
635 

5630 

120 
600 

5800 



C. Other licenses issued pursuant to chapter 33-10-03 
for human use of byproduct material, naturally 
occurring or accelerator-produced radioactive 
material, source material, and/or special nuclear 
material, except licenses for byproduct material, 
source material, naturally occurring or accelerator
produced radioactive material, or special nuclear 
material in sealed sources contained in teletherapy 
devices: 

8. 
A. 

9. 
A. 

B. 

c. 

Amendment 
Inspection (nonroutine) 
Annual Fee 

Civil defense: 
Licenses for possession and use of byproduct 
material, naturally occurring or accelerator
produced radioactive material, source material, or 
special nuclear material for civil defense 
activities: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

Device, product or sealed source safety evaluation: 
Safety evaluation of devices or products containing 
byproduct material, naturally occurring or 
accelerator-produced radioactive material, source 
material, or special nuclear material, except 
reactor fuel devices, for commercial distribution: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

Safety evaluation of devices or products containing 
byproduct material, naturally occurring or 
accelerator-produced radioactive material, source 
material, or special nuclear material manufactured 
in accordance with the unique specifications of, and 
for use by a single applicant, except reactor fuel 
devices: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

Safety evaluation of sealed sources containing 
byproduct material, naturally occurring or 
accelerator-produced radioactive material, source 
material, or special nuclear material, except 
reactor fuel, for commercial distribution: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

499 

145 
500 

1965 

105 
230 
700 

400 
Full Cost 

3200 

195 
Full Cost 

1630 

75 
Full Cost 

700 



D. Safety evaluation of sealed sources containing 
byproduct material, naturally occurring or 
accelerator-produced radioactive material, source 
material, or special nuclear material, manufactured 
in accordance with the unique specifications of, and 
for use by a single applicant, except reactor fuel: 

Amendment 
Inspection (nonroutine) 
Annual Fee 

10. Transportation of radioactive material: 
(Regulated by NRC) 

11. Review of standardized spent fuel facilities: 
(Regulated by NRC) 

12. Special projects: 

13. A. Spent fuel storage cask Certificate of 
Compliance: (Regulated by NRC) 

B. Inspections related to spent fuel storage cast 
Certificate of Compliance: (Regulated by NRC) 

C. Inspections related to storage of spent fuel under 
of this chapter: (Regulated by NRC) 

14. Byproduct, naturally occurring or accelerator
produced, source, or special nuclear material licenses 
and other approvals authorizing decommissioning, 
decontamination, reclamation or site restoration 
activities pursuant to 10 CFR parts 30, 40, 70 and 72: 
Amendment 
Inspection (nonroutine) 
Annual Fee 

15. Import and Export licenses: 

16. Reciprocity: 

(Regulated by NRC) 

Other agreement state and NRC licensees who conduct 
activities in North Dakota under the reciprocity 
provisions of chapters 33-10-02 and 33-10-03. 
Application fee (due 3 days prior to entry into State) 

Inspections (nonroutine) 

17. Demonstration and sales of devices containing 
radioactive materials. 

410 

40 
Full Cost 

330 

N/A 

N/A 

Full Cost 

N/A 

N/A 

N/A 

Full Cost 
Full Cost 
Full Cost 

N/A 

Fees as 
specified 
in annual 
fees for 
license 

type 

Fees as 
specified 

under 
inspection 

fees for 
license 

type 

160 per 
year 



18. 

19. 

20. 

21. 

22. 

23. 

24. 

Radiation training courses. 160 per 
year 

Decontamination services. 800 per 
year 

Installation, removal, repair and servJ.cJ.ng of 
devices containing radioactive materials. 760 per 

year 

Multiple offices: 
Add the following fees per additional office 
location: 
Amendment same as 

base fee 
Inspection (nonroutine) same as 

base fee 
Annual Fee 25% of base 

fee 

Administrative amendment (limited to the following 
amendment requests: $85 
- Corporate name change 
- Minor O&E manual changes (industrial sources) 
- Filing of training certificates (gauge users) 

Inspection of radioactive materials package shipments 
to low-level radioactive waste disposal facility. Full Cost 

Certificate - in vitro testing with radioactive 
material under general license. Application - 3 
year certificate. $100 

History: Effective October 1, 1982; amended effective June 1, 1986; 
June 1, 1992; March 1, 1994; July 1, 1995; May 1. 1998. 
General Authority: NDCC 28-32-82 
Law Implemented: NDCC 23-28.1-84, 23-28.1-84.5 
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CHAPTER 33-18-12 

33-18-12-85. Equipment control. 

1. Limits on levels of radiation. Sources of radiation shall be 
used, stored, and transported in such a manner that the 
transportation requirements of chapter 33-10-13 and the dose 
limitation requirements of chapter 33-10-04.1 are met. 

2. Storage precautions. 

a. Each source of radiation, except accelerators, must be 
provided with a storage or transport container. The 
container shall be provided with a lock, or tamper seal 
for calibration sources, to prevent unauthorized removal 
of, or exposure to, the source of radiation. 

b. Sources of radiation shall be stored in a manner which 
will minimize danger from explosion or fire. 

3. Transport precautions. Transport containers shall be 
physically secured to the transporting vehicle to prevent 
accidental loss, tampering, or unauthorized removal. 

4. Radiation survey instruments. 

a. The licensee or registrant shall maintain sufficient 
calibrated and operable radiation survey instruments at 
each field station to make physical radiation surveys as 
required by this chapter and by section 33-10-04.1-09. 
Instrumentation shall be capable of measuring eAe-ieAiR 
ffit~~tPeeAi§eA----£25~8----AaAeee~~effiBs----~eP----kt~egPaffi} 
twenty-five and eight-tenths nanocoulombs per kilogram 
0.1 milliroent en per hour through at least ftfiy 

ffit~~tPeeAi§eAs-- 12~9--ffitePeee~~effiBs--~eP-kt~egPaffi} twelve 
and nine-tenths microcoulombs er kilo ram 50 
milliroent ens per hour. Survey instruments acquired 
before March 1, 1992, and capable of measuring eAe-ieAiR 
ffit~~~PeeAt§eA-£25~8-AaAeee~~effiBs-~eP-k~~egPaffi} twent -five 
and ei ht-tenths nanocoulombs er kilo ram 0.1 
milliroent en per hour through at least tweAty 
ffit~~tPeeAi§eAs-£5~16-ffitePeee~~effiBs-~eP-kt~egPaffi} five and 
sixteen hundredths microcoulombs er kilo ram 20 
milliroent ens per hour also satisfy this requirement 
until March 1, 1997. 

b. Each radiation survey instrument shall be calibrated: 

(1) At intervals not to exceed six months and after each 
instrument servicing; 
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(2) For linear scale instruments, at two points located 
approximately one-third and two-thirds of full-scale 
on each scale; for logarithmic scale instruments, at 
midrange of each decade, and at two points of at 

·least one decade; and for digital instruments, at 
appropriate points; and 

(3) So that accuracy within plus or minus twenty percent 
of the true radiation level can be demonstrated on 
each scale. 

c. Calibration records shall be maintained for a period of 
three years for inspection by the department. 

5. Leak testing of sealed sources. 

a. Requirements. Each licensee using sealed sources of 
radioactive material shall have the sources tested for 
leakage. Records of leak test results shall be kept in 
units of ~tePee~Ptes-fhee~~ePe~s} becguerels [microcuries] 
and maintained for inspection by the department for three 
years from the date the leak test is performed. 

b. Method of testing. Tests for leakage shall be performed 
only by persons specifically authorized to perform such 
tests by the department, the United States nuclear 
regulatory commission, an agreement state, or a licensing 
state. The test sample shall be taken from the surface of 
the source, source holder, or from the surface of the 
device in which the source is stored or mounted and on 
which one might expect contamination to accumulate. The 
test sample shall be analyzed for radioactive 
contamination, and the analysis shall be capable of 
detecting the presence of ftve-iAe~saAaiAs-~tePee~Pte-{!85 
hee~~epe~s} one hundred eighty-five becguerels [e.ees 
microcurie] of radioactive material on the test sample. 

c. Interval of testing. Each sealed source of radioactive 
material shall be tested at intervals not to exceed six 
months. In the absence of a certificate from a transferor 
indicating that a test has been made prior to the 
transfer, the sealed source may not be put into use until 
tested. If, for any reason, it is suspected that a sealed 
source may be leaking, it shall be removed from service 
immediately and tested for leakage as soon as practical. 

d. Leaking or contaminated sources. If the test reveals the 
presence of ftve-iAe~saAaiAs-~tePee~Pte--{!85--hee~~ePe~s} 
one hundred eighty-five becguerels [e.ees microcurie] or 
more of leakage or contamination, the licensee shall 
immediately withdraw the source from use and shall cause 
it to be decontaminated, repaired, or disposed of in 
accordance with this article. A report describing the 
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equipment involved, the test results, and the corrective 
action taken shall be filed with the department within 
five days of receiving the test results. 

e. Exemptions. The following sources are exempt from the 
periodic leak test requirements of subdivisions a, b, c, 
and d of this subsection: 

(1) Hydrogen-3 sources. 

(2) Sources of radioactive material with a half-life of 
thirty days or less. 

{3) Sealed sources of radioactive material in gaseous 
form. 

{4) Sources of beta and/or gamma-emitting radioactive 
material with an activity of eAe-h~A8Pe8--ffi~ePee~P~es 
f3~7----ffiega8ee~~ePe~s} three and seven-tenths 
megabecguerels [lee microcuries] or less. 

(5) Sources of alpha-emitting radioactive material with 
an activity of ieA-ffi~ePee~P~es--{379--k~~eeee~~ePe~s} 
three hundred seventy kilobecguerels [le microcuries] 
or less. 

6. Quarterly inventory. Each licensee or registrant shall 
conduct a quarterly physical inventory to account for all 
sources of radiation. Records or inventories shall be 
maintained for three years from the date of the inventory for 
inspection by the department and shall include the quantities 
and kinds of sources of radiation, the location where sources 
of radiation are assigned, the date of the inventory, and the 
name of the individual conducting the inventory. 

7. Utilization records. Each licensee or registrant shall 
maintain current records, which shall be maintained for 
inspection by the department for three years from the date of 
the recorded event, showing the following information for each 
source of radiation: 

a. Make, model number, and a serial number or a description 
of each source of radiation used. 

b. The identity of the well-logging supervisor or field unit 
to whom assigned. 

c. Locations where used and dates of use. 

d. In the case of tracer materials and radioactive markers, 
the utilization record shall indicate the radionuclide and 
activity used in a particular well. 

414 



8. Design, performance, and certification criteria for sealed 
sources used in downhole operations. 

a. Each sealed source, except those containing radioactive 
material in gaseous form, used in downhole operations and 
manufactured after June 1, 1986, shall be certified by the 
manufacturer, or other testing organization acceptable to 
the department, to meet the following minimum criteria: 

(1) Be of doubly encapsulated construction. 

(2) Contain radioactive material whose chemical and 
physical forms are as insoluble and nondispersible as 
practical. 

(3) Has been individually pressure tested to at least 
twenty-four thousand, six hundred fifty-six pounds 
per square inch absolute without failure. 

b. For sealed sources, except those containing radioactive 
material in gaseous form, acquired after June 1, 1986, in 
the absence of a certificate from a transferor certifying 
that an individually sealed source meets the requirements 
of subdivision a, the sealed source shall not be put into 
use until such determinations and testing have been 
performed. 

c. Each sealed source, except those containing radioactive 
material in gaseous form, used in downhole operations 
after June 1, 1986, shall be certified by the 
manufacturer, or other testing organization acceptable to 
the department, as meeting the sealed source performance 
requirements for oil well logging as contained in the 
American national standard N43.6, .. Classification of 
Sealed Radioactive Sources, .. (formerly N542, ANSI/NBS 126) 
in effect on June 1, 1986. 

d. Certification documents shall be maintained for inspection 
by the department for a period of three years after source 
disposal. If the source is abandoned downhole, the 
certification documents shall be maintained until the 
department authorizes disposition. 

9. Labeling. 

a. Each source, source holder, or logging tool containing 
radioactive material shall bear a durable, legible, and 
clearly visible marking or label, which has, as a minimum, 
the standard radiation caution symbol, without the 
conventional color requirement, and the following wording: 

DANGER* 
RADIOACTIVE 

415 



This labeling shall be on the smallest component 
transported as a separate piece of equipment. 

b. Each transport container shall have permanently attached 
to it a durable, legible, and clearly visible label which 
has, as a minimum, the standard radiation caution symbol 
and the following wording: 

DANGER* 
RADIOACTIVE 

NOTIFY CIVIL AUTHORITIES (OR NAME OF COMPANY) 

* or CAUTION 

10. Inspection and maintenance. 

a. Each licensee or registrant shall conduct, at intervals 
not to exceed six months, a program of inspection and 
maintenance of source holders, logging tools, source 
handling tools, storage containers, transport containers, 
and injection tools to assure proper labeling and physical 
condition. Records of inspection and maintenance shall be 
maintained for a period of three years for inspection by 
the department. 

b. If any inspection conducted pursuant to subdivision a of 
this subsection reveals damage to labeling or components 
critical to radiation safety, the device shall be removed 
from service until repairs have been made. 

c. If a sealed source is stuck in the source holder, the 
licensee may not perform any operation, such as drilling, 
cutting, or chiseling, on the source holder unless the 
licensee is specifically approved by the United States 
nuclear regulatory commission, an agreement state, or a 
licensing state to perform this operation. 

d. The repair, opening, or 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, an agreement state, or a licensing 
state. 

History: Effective June 1, 1986; amended effective 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 
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33-19-12-99. Not;f;cat;on of ;nc;dents, abandonment, and lost 
sources. 

1. Notification of incidents and sources lost in other than 
downhole logging operations shall be made in accordance with 
appropriate provisions of chapter 33-10-04.1. 

2. Whenever a sealed source or device containing radioactive 
material is lodged downhole, the licensee shall: 

a. Monitor at the surface for the presence of radioactive 
contamination with a radiation survey instrument or 
logging tool during logging tool recovery operations. 

b. Notify the department immed;ately by telephone and 
subsequently within thirty days, by confirmatory letter if 
the licensee knows or has reason to believe that a sealed 
source has been ruptured. This letter must identify the 
well or other location, describe the magnitude and extent 
of the escape of radioactive material, assess the 
consequences of the rupture, and explain efforts planned 
or being taken to mitigate these consequences. 

3. When it becomes apparent that efforts to recover the 
radioact;ve source will not be successful, the licensee shall: 

a. Advise the well operator of an appropriate method of 
abandonment, which shall include: 

(1) The immobilizat;on and sealing in place of the 
radioactive source with a cement plug. 

(2) The setting of a whipstock or other deflection 
device. 

(3) The mounting of a permanent identification plaque, at 
the surface of the well, containing the appropriate 
information required by subsection 4. 

b. Notify the department by telephone, facsimile, or 
overnight express mail giving the circumstances of the 
loss, and request approval of the proposed abandonment 
procedures. 

c. File a written report with the department within thirty 
days of the abandonment. The licensee shall send a copy 
of the report to: 

North Dakota Industrial Commission 
Oil and Gas Division 
600 East Boulevard 
Bismarck, North Dakota 58505 
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The report must contain the following information: 

(1) Date of occurrence. 

(2) A description of the well logging source involved, 
including the radionuclide and its quantity, 
chemical, and physical form. 

(3) Surface location and identification of well. 

(4) Results of efforts to immobilize and set the source 
in place. 

(5) A brief description of the attempted recovery effort. 

(6) Depth of the radioactive source. 

(7) Depth of the top of the cement plug. 

(8) Depth of the well. 

(9) Any other information, such as a warning statement, 
contained on the permanent identification plaque. 

(18) The names of the state agencies receiving a copy of 
this report. 

4. Whenever a sealed source containing radioactive material is 
abandoned downhole, the licensee shall provide a permanent 
plaque for posting the well or well bore. An example of a 
suggested plaque is shown in appendix B of this chapter. This 
plaque shall: 

a. Be constructed of long-lasting material, such as stainless 
steel or monel. 

b. Contain the following information engraved on its face: 

(1) The word ''CAUTION 11
• 

(2) The radiation symbol without the conventional color 
requirement. 

(3) The date of abandonment. 

(4) The name of the well operator or well owner. 

(5) The well name and well identification numbers or 
other designation. 

(6) The sealed sources by radionuclide and activity. 
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(7) The source depth and the depth to the top of the 
plug. 

(8) An appropriate warning, depending on the specific 
circumstances of each abandonment. Appropriate 
warnings may include: (a) 11 Do not drill below plug 
back depth 11

; (b) 11 Do not enlarge casing 11
; or (c) 11 Do 

not reenter the ho 1 e 11 
, fo 11 owed by the words, 11 before 

contacting the North Dakota siaie department of 
health aA~-eeAseii~aie~-iahePaiePies 11 • 

5. The licensee shall immediately notify the department by 
telephone and subsequently by confirming letter if the 
licensee knows or has reason to believe that radioactive 
material has been lost in or in proximity to an underground 
potable acquifer. Such notice shall designate the well 
location and shall describe the magnitude and extent of loss 
of radioactive material, assess the consequences of such loss, 
and explain efforts planned or being taken to mitigate these 
consequences. 

History: Effective June 1, 1986; amended effective 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 
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CHAPTER 33-18-13 

33-18-13-81. Purpose and scope. The rules in this chapter 
establish requirements for packaging, preparation for shipment, and 
transportation of radioactive material and apply to any person who 
transports radioactive material or delivers radioactive material to a 
carrier for transport. To ensure compatibility with international 
trans ortation standards all limits in this cha ter are iven in terms 
of dual units: The international s stem of units SI followed b 
United States customary units. The United States customary units are 
not exact equivalents, but are rounded to a convenient value, providing 
a functionally equivalent unit. For the purpose of this chapter, either 
unit may be used. 

H;story: Effective June 1, 1992; amended effective May 1, 1998. 
General Author;ty: NDCC 28-32-02 
Law Implemented: NDCC 28-32-02 

33-18-13-82. Def;n;t;ons. As used in this chapter, the following 
definitions apply: 

1. 11 Carrier 11 means any person engaged in the transportation of 
passengers or property by land or water as a common, contract, 
or private carrier, or by civil aircraft. 

2. 11 Certificate holder 11 means a person who has been issued a 
certificate of compliance or other package approval by the 
United States nuclear regulatory commission. 

3. 11 Close reflection by water•• means immediate contact by water 
of sufficient thickness for maximum reflection of neutrons. 

4. 11 Closed transport vehicle•• means a transport vehicle equipped 
with a securely attached exterior enclosure that during normal 
transportation restricts the access of unauthorized 
individuals to the cargo space containing the radioactive 
material. The enclosure may be either temporary or permanent 
but must limit access from top, sides, and ends. In the case 
of packaged materials, it may be of the ••see-through•• type. 

5. ••containment system.. means the assembly of components of the 
packaging intended to retain the radioactive material during 
transport. 

6. 11 Conveyance 11 means: 

a. For transport by public highway or rail: any transport 
vehicle or large freight container; 
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b. For transport by water: any vessel, or any hold, 
compartment, or defined deck area of a vessel including 
any transport vehicle on board the vessel; and 

c. For transport by aircraft: any aircraft. 

3;- 7. 11 Exclusive use•• means the sole use of a conveyance by a single 
consignor and for which all initial, intermediate, and final 
loading and unloading are carried out in accordance with the 
direction of the consignor or consignee. lhe-ieFM--lleMe~~stve 
~sell--ts--~sea--tAieFehaAgeae~y--wtih--ihe-ieFMs-llse~e-~sell-ep 
llf~~~-~eaall-tA-eiheF-Feg~~aiteAsr-s~eh-as-iti~e-49-ef-ihe-Geae 
ef--FeaeFa~--Reg~~aiteAS;- The consignor and the carrier must 
ensure that any loading or unloading is performed by personnel 
having radiological training and resources appropriate for 
safe handling of the consignment. The cosigner must issue 
specific instructions, in writing, for maintenance or 
exclusive use shipment controls, and include them with the 
shipping paper information provided to the carrier by the 
cosigner. 

4;- h ••Fissile materiaP means any s~eeta~--A~e~eaF--JRaieFta~ 
eeAstsitA§-ef-eF-eeAiatAtA§-eAe-eF-ffiSFe-ftsst~e-FaateA~e~taes;
Ftsst~e---FaateA~e~taes---aFe---~~~ieAt~M-238;--~~~ieAt~M-239; 
~~~ieAt~M-241;-~FaAt~M-233;-aAS-~FaAt~M-235;---NetiReF--Aai~Fa~ 
AeF--ae~~eiea--~FaAt~M--ts--ftsst~e--JRaieFta~ plutonium-238, 
plutonium-239, plutonium-241, uranium-233, uranium-235, or any 
combination of these radionuclides. Unirradiated natural 
uranium and depleted uranium, and natural uranium or depleted 
uranium that has been irradiated in thermal reactors only are 
not included in this definition. Department jurisdiction 
extends only to special nuclear material if quantities are not 
sufficient to form a critical mass as defined in chapter 
33-18-81 of this article. 

a;---Ftsst~e--6~ass--ft---A-~aekage-whteh-JRay-8e-iFaAs~eFie8-tA 
~A~tMtiea--A~MheFs--aAa--tA--aAy--aFFaAgeMeAir--aAa--whteh 
Fe~~tFes--Ae--A~e~eaF--eFtitea~t!y--safeiy-eeAiFe~s-a~FtA§ 
iFaAS~eFiaiteA;---A-iFaAS~eFi-tASeM--tS--Aei--asst§AeS--feF 
~~F~eses-ef-A~e+eaF-eFtitea+tiy-safeiy-8~!-JRay-ee-Fe~~tFea 
eeea~se-ef-eMteFAa~-FaStaiteA-~eye~S;o 

B;---Ftsst~e--6~ass--fft---A--~aekage--whteh-JRay-8e-iFaAs~eFiea 
iegeiheF-wtih-eiheF-~aekages-tA-aAy-aPFaAgeMeAi--e~i;--feF 
eFtitea~tiy--eeAiFe~;--tA--A~MhePs--whteh-ae-Aei-eMeeea-aA 
aggFegaie--iFaAs~eFi--tASeM--ef--ftfty;----lhese--sht~MeAis 
Fe~~tFe-Ae-eiheF-A~e+eaF-eFtitea~tiy-safeiy-eeAiFe~-a~FtA§ 
iFaAs~eFiaiteA;---fAatvta~a~-~aekages-JRay-have-a--iFaAs~eFi 
tASeM-Aei-~ess-ihaA-eAe-ieAiR-aAS-Aei-ffiSPe-iRaA-ieA;-

9. ••Fissile material package•• means a fissile material packaging 
together with its fissile material contents. 
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S-: 10. 11 Low specific activity ~ material .. means aFty--ef-tt:le 
feHew~Ft§t 

a-:--ijpaft~~ffi---eP---tt:leP~~ffi---ePes--aFta--~t:lys~ea~--eP--et:leffi~ea~ 
eeFteeFt!Pates-ef-!t:lese-ePes-: 

8-:--ijFt~PPas~atea--Fta!~Pa~--eP-ae~~etea-~PaFt~~ffi-eP-~fi~PPaa~atea 
Ftai~Pa~-!t:leP~~ffi-: 

e-:--lP~it~ffi---eM~ae---~Ft---a~~ee~s---se~~!~eFts---~Pev~aea--tt:le 
eeFteeFtiPai~eFt--8ees--Fte!--eMeeea--f~ve--ffi~~~~e~P~es---fi8S 
ffie§aaee~~ePe~si-~eP-ffi~~~~~~!eP-: 

8-:--HaieP~a~---~Ft---wt:l~et:l--!t:le--Paa~eaet~v~ty--~s--esseFt!~a~~Y 
~Ft~fePffi~y-a~s!P~a~tea-aFtS-~Ft-wt:l~et:l-tt:le--esttMa!ea--avePage 
eeFteeFt!Pai~eFt-~eP-§Paffi-ef-eeFt!eFtts-aees-Ftet-eMeeeat 

fi~--9-:999±----ffit~~~e~Pte----{3-:7----k~~eaee~~ePe~si----ef 
Paa~eFt~e~~aes-feP-wt:l~et:l-tt:le-A2 ~~aFtit!y-~Ft-a~~eFtStM-A 
ef--!t:lts--et:la~!eP--ts--Fte!--ffiePe-tt:laFt-ftve-t:I~FtSPeatt:ls 
e~P~e-{i-:85-g~gaaee~~epe~sit 

f2~--9-:995-----ffi~~~te~Pte----fl8S----k~~eaee~~ePe~s}----ef 
PaateFt~e~taes-feP-wt:ltet:l-tt:le-A2 ~~aFtitty-~Ft-a~~eFtS~M-A 
ef--it:lts--et:la~ieP--ts-ffiePe-tt:laFt-ftve-t:I~FtaPeatt:ls-e~Pte 
fi-:85-gtgaaee~~ePe~si-a~t-Ftei-ffiePe-tt:laFt-eFte-e~Pte-{37 
g~gaaee~~ePe~sit-eP 

f3~--9-:3-ffit~~~e~Pte-fll-:i-ffiegaaee~~ePe~s}-ef-Paa~eFt~e~taes 
feP-WRtet:l-it:le--A2 ~~aFt!tiy--tfl--a~~eFtStM-A--ef--it:lts 
et:la~ieP-tS-ffiePe-tt:laFt-eFte-e~P~e-{37-gtgaaee~~ePe~s}-: 

e-:--ea;eets-ef-FteFtPaateaet~ve-Ma!ePta~-eMiePFta~~y-eeFt!affi~Ftatea 
w~tt:I-Paa~eae!tve-MaieP~a~;-~Pev~aea-tt:lat--tt:le--Paa~eaettve 
Ma!ePta~--ts--Ftei--Peaa~~y--a~s~ePs~a~e;--aFta--tt:le-s~Pfaee 
eeFt!affi~Ftat~eFt;-wt:leFt-avePagea-eveP-aFt-aPea--ef--eFte--s~~aPe 
ffieieP;--aees--Ftet--eMeeea--9-:999±--ffi~~~~e~P~e--~eP--s~~aPe 
eeFti~ffieieP---{3-:7-k~~eaee~~ePe~s---~eP---eeFti~ffieieP2] ef 
Paa~eFt~e~~aes--feP--wt:ltet:l-tt:le-A2 ~~aFtitiy-~Ft-a~~efiS~M-A-ef 
it:l~s---et:la~ieP---~s---Ftet----MePe----tt:laFt----9-:95----e~P~e 
{l-:85-gtgaaee~~ePe~s}--eP--9-:9991--ffi~~~~e~Pte--~eP--s~~aPe 
eeFt!~ffieieP-{37-k~~eaee~~ePe~s-~eP-eeFti~ffieieP2] feP--ett:leP 
Paa~eFt~eHaes-: 

radioactive material with limited specific activity that 
satisfies the descriptions and limits set forth below. 
Shielding materials surrounding the low specific activity 
material may not be considered in determining the estimated 
average specific activity of the package contents. Low 
specific activity material must be in one of three groups: 

a. Low specific activity-! (LSA-I). 
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1 occurrin 
uranium or 

(2) Solid unirradiated natural uranium or depleted 
uranium or natural thorium or their solid or liquid 
compounds or mixtures; or 

(3) Radioactive material, other than fissile material, 
for which the A2 value is unlimited; or 

(4) Mill tailings. contaminated earth, concrete, rubble, 
other debris, and activated material in which the 
radioactive material is essentially uniformly 
distributed, and the average specific activity does 
not exceed one millionth of the A2 per gram. 

b. Low specific activity-II (LSA-II). 

1 

(2) Material in which the radioactive material is 
distributed throughout, and the average specific 
activity does not exceed one-ten thousandths of an A2 
per gram for solids and gases, and one hundred 
thousandths of an A2 per gram for liquids. 

c. Low specific activity-III (LSA-III). Solids (elg .• 
consolidated wastes, activated materials) in which: 

(1) The radioactive material is distributed throughout a 
solid or a collection of solid objects, or is 
essentially uniformly distributed in a solid compact 
binding agent, such as concrete, bitumen, ceramic, 
etc.; 

(2) The radioactive material is relatively insoluble, or 
it is intrinsically contained in a relatively 
insoluble material, so that, even under loss of 
packaging. the loss of radioactive material per 
package by leaching, when placed in water for seven 
days, would not exceed one-tenth of an A2 ;and 

(3) The average specific activity of the solid does not 
exceed two thousandths of an A2 per gram. 

11. "Maximum normal operating pressure" means the maximum gauge 
pressure that would develop in the containment system in a 
eriod of one ear under the heat condition s ecified in 1e 

CFR 71.71 c 1 in the absence of ventin external coolin 
by an ancillary system. or operational controls during 
transport. 
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6": 12. "Normal form radioactive material" means radioactive material 
which has not been demonstrated to qualify as special form 
radioactive material. 

7":'--llPaeka§tA§ll--MeaAs--iRe--asseffiS~y--ef--ee~eAeAts-AeeessaPy-ie 
eAs~Pe-ee~~taAee-wtiR--tRe--~aeka§tA§--Pe~~tPeffieAis--ef--iRts 
eRa~teP":'--ti-ffiBy-eeAstsi-ef-eAe-eP-ffi8Pe-Peee~tae~es;-aasePbeAi 
ffiBtePta~s;-s~aetA§-siP~ei~Pes;-iRefffia~--tAs~~atteA;--PaatatteA 
SRte~atA§;--aAa--aevtees--feP--eee~tA§-eP-aasePbtA§-ffieeRaAtea~ 
sReeks":'--lRe-veRte~e;-ite-aewA-sysieffi;-aAa·a~Mt~taPy·e~~t~MeAi 
ffiBy-ae-aest§Aatea-as-~aPt-ef-iRe-~aeka§tA§":' 

13. "Optimum interspersed hydrogenous moderation" means the 
presence of hydrogenous material between packages to such an 
extent that the maximum nuclear reactivity results. 

8": 14. "Rules of the United States department of transportation" 
means the regulations in 49 CFR parts 100-189. 

9": 15. "Specific activity•• of a radionuclide means the radioactivity 
of a radionuclide per unit mass of that nuclide. The specific 
activity of a material in which the radionuclide is 
essentially uniformly distributed is the radioactivity per 
unit mass of the material. 

Hih 16. "Transport index" means the dimensionless numbert rounded up 
to the first decimal placet placed on the label of a package 
to designate the degree of control to be exercised by the 
carrier during transportation. The transport index is iRe 
A~ffiheP--eM~PesstA§·iRe-ffiBMtffi~ffi-PaataiteA-~eve~-tA-ffit~~tPeffi-~eP 
Re~P-at-eAe-ffieteP-fPeffi-tRe-eMtePAa~-s~Pfaee--ef--tRe--~aekage":' 
determined as follows: 

lh 17. 

a. 

b. 

"Type A quantity" means a quantity of radioactive materialt 
the aggregate radioactivity of which does not exceed A1 for 
special form radioactive material or A2 for normal form 
radioactive material, where A1 and A2 are given in appendix A 
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of this chapter or may be determined by procedures described 
in appendix A of this chapter. 

i2'=' 18. "Type B package" means a Type B packaging together with its 
radioactive contents. A Type B package design is designated 
as B(U) or B(M). B(U) refers to the need for unilateral 
approval of international shipments; B(M) refers to the need 
for multilateral approval. There is no distinction made in 
how packages with these designations may be used in domestic 
transportation. To determine their distinction for 
international transportation, refer to 49 CFR part 173. A 
Type B package approved prior to September 6, 1983, was 
designated only as Type B. Limitations on its use are 
specified in section 33-10-13-08. 

B'=" 19. "Type B packaging" means a packaging designed to retain the 
integrity of containment and shielding when subjected to the 
normal conditions of transport and hypothetical accident test 
conditions set forth in 10 CFR part 71. 

i4'=' 20. "Type B quantity" means a quantity of radioactive material 
greater than a Type A quantity. 

H;story: Effective June 1, 1992; amended effective May 1, 1998. 
General Author;ty: NDCC 28-32-02 
Law Implemented: NDCC 28-32-02 

33-18-13-84. Exempt;ons. 

1. Common and contract carriers, freight forwarders, and 
warehousemen which are subject to the requirements of the 
United States department of transportation in 49 CFR 170 
through 189 or the United States postal service in the postal 
service manual (Domestic Mail Manual), section 124.3 
incorporated by reference, 39 CFR 111.11 (1974), and the 
United States postal service are exempt from the requirements 
of this chapter to the extent that they transport or store 
radioactive material in the regular course of their carriage 
for others or storage incident thereto. Common and contract 
carriers who are not subject to the requirements of the United 
States department of transportation or United States postal 
service are subject to section 33-10-13-03 and other 
applicable requirements of this article. 

2. Any licensee is exempt from the requirements of this chapter 
ie-ihe-exieAi-ihai-ihe-t~eeAsee--aet~vePs--ie--a--eaPP~eP--feP 
iPaAs~ePi with respect to shipment or carriage of a package 
containing radioactive material having a specific activity not 
greater than sevent bee uerels er ram 0.002 microcurie per 
gram {74-aee~~ePets-~eP-gPam . 
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3. With the exception of sections 33-10-13-05 and 33-10-13-16, a 
licensee is exempt from all requirements of this chapter, with 
respect to shipment or carriage of the following packages 
provided the packages contain no fissile material or meet the 
fissile material exemption standards in 10 CFR 71.53: 

a. A package containing no more than a Type A quantity of 
radioactive material ~f-iAe-~aekage--eeAia~AS--Ae--f~ss~+e 
ffiaieP~a+; eP 

b. Packages transported between locations within the United 
States which contain only americium or plutonium in 
special form with an aggregate radioactivity not to exceed 
seven hundred fort i abec uerels 20 curies f749 
g~gahee~~ePe+s ~i 

c. 

d. 

History: Effective June 1, 1992; amended effective May 1, 1998. 
General Authority: NDCC 23-20.1-04, 28-32-02 
Law Implemented: NDCC 23-20.1-04, 28-32-02 

33-19-13-95. Transportation of licensed material. 

1. Each licensee who transports licensed material outside of the 
confines of the licensee•s plant or other place of use, or who 
delivers licensed material to a carrier for transport, shall: 

a. Comply with the applicable requirements, appropriate to 
the mode of transport, of the regulations of the United 
States department of transportation; and 

(1) The licensee shall particularly note United States 
department of transportation regulations in the 
following areas: 

(a) Packaging--49 CFR part 173: subparts A and B 
and I. 

(b) Marking and labeling--49 CFR part 172: 
-subparts D and E. 
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(c) Placarding--49 CFR part 172: subpart F. 
especially sections 172.500 through 172.519, 
172.556, and appendices B and C. 

(d) Accident reporting--49 CFR part 171: 
sections 171.15 and 171.16. 

(e) Shipping papers and emergency information--49 
CFR part 172: subparts C and G. 

(f) Hazardous material employee training--49 CFR 
part 172: subpart H. 

(g) Hazardous material shipper/carrier 
registration--49 CFR part 107: subpart G. 

(h) Radiation protection program--49 CFR part 172: 
subpart I. 

(2) The licensee shall also note United States department 
of transportation regulations pertaining to the 
following modes of transportation: 

(a) Rail--49 CFR part 174: subparts A through D and 
K. 

(b) Air--49 CFR part 175. 

(c) Vessel--49 CFR part 176: subparts A through F 
and M. 

(d) Public highway--49 CFR part 177 and parts 390 
through 397. 

b. Assure that any special instructions needed to safely open 
the package are sent to or have been made available to the 
consignee. 

2. If, for any reason, the regulations of the United States 
department of transportation are not applicable to a shipment 
of licensed material, the licensee shall conform to the 
standards and requirements of those regulations to the same 
extent as if the shipment was subject to the regulations. 

History: Effective June 1, 1992; amended effective May 1, 1998. 
General Authority: NDCC 23-20.1-04, 28-32-02 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04, 28-32-02 

33-18-13-87. General license -Approved packages. 

1. A general license is hereby issued to any licensee of the 
department to transport, or to deliver to a carrier for 
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transport, licensed material in a package for which a license, 
certificate of compliance, or other approval has been issued 
by the United States nuclear regulatory commission. 

2. This general license applies only to a licensee who: 

a. Has a copy of the specific license, certificate of 
compliance, or other approval of the package and has the 
drawings and other documents referenced in the approval 
relating to the use and maintenance of the packaging and 
to the actions to be taken prior to shipment; 

b. Complies with the terms and conditions of the license, 
certificate, or other approval, as applicable, and the 
applicable requirements of this chapter; 

c. Prior to the licensee•s first use of the package, has 
registered with the United States nuclear regulatory 
commission; and 

d. Has a quality assurance program pe~~tPee--ay--see~teA 
33-~9-~3-29 that meets the applicable requirements of 10 
CFR 71, subpart H and is approved by the department or the 
United States nuclear regulatory commission. 

3. The general license in subsection 1 applies only when the 
package approval authorizes use of the package under this 
general license. 

4. For previously approved Type B 
designated as either B(U) or B(M) 
compliance, this general license 
restrictions of section 33-10-13-08. 

packages which are not 
in the certificate of 

is subject to additional 

History: Effective June 1, 1992; amended effective May 1. 1998. 
General Authority: NDCC 23-20.1-04, 28-32-02 
Law Implemented: NDCC 23-20.1-04, 28-32-02 

33-19-13-88. 
packages. 

General license - Previously approved Type B 

1. A Type B package previously approved by the United States 
nuclear regulatory commission, but not designated as B(U) or 
B(M) in the certificate of compliance, may be used under the 
general license of section 33-10-13-07 with the following 
additional +tmt~a~teAs conditions: 

a. Fabrication of the packaging was satisfactorily completed 
before August 31, 1986, as demonstrated by application of 
its model number in accordance with United States nuclear 
regulatory commission regulations; aAS 
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b. t~e--paekage--May-Aet-ee-~sea-feF-a-s~~PffieAt-te-a-+eeat~eA 
e~ts~ae-t~e-~Attea-States-afteF--A~g~st-31;--1986;--eMeept 
appFevea--~ABeF--speeta+-aFFaA§effieAt-~A-aeeeFBaAee-w~t~-49 
GFR-173~471~ A package used for a shipment to a location 
outside the United States is subject to multilateral 
approval. as defined in 49 CFR 173.403; and 

c. A serial number that uniquely identifies each packaging 
which conforms to the approved design is assigned to, and 
legibly and durably marked on. the outside of each 
packaging. 

2. A Type B(U) package. a Type B(M) package. a low specific 
activity (LSA) material package or a fissile material package, 
previously approved by the United States nuclear regulatory 
commission but without the designation 11 -85 11 in the 
identification number of the United States nuclear regulatory 
commission certificate of compliance, may be used under the 
general license of section 33-10-13-07 with the following 
additional conditions: 

a. Fabrication of the package is satisfactorily completed by 
April 1, 1999, as demonstrated by application of its model 
number in accordance with subsection 4 of section 
33-10-13-14; 

b. A package used for a shipment to a location outside the 
United States is subject to multilateral approval as 
defined in 49 CFR 173.403; and 

c. A serial number that uniquely identifies each packaging 
which conforms to the approved design is assigned to, and 
legibly and durably marked on, the outside of each 
packaging. 

History: Effective June 1, 1992; amended effective May 1, 1998. 
General Authority: NDCC 23-20.1-04, 28-32-02 
Law Implemented: NDCC 23-20.1-04, 28-32-02 

33-19-13-99. General license - Specification container. 

1. A general license is issued to any licensee of the department 
to transport, or to deliver to a carrier for transport, 
licensed material in a specification container for a Type B 
quantity of radioactive material as specified in 49 CFR 
parts 173 and 178. 

2. This general license applies only to a licensee who has a 
quality assurance program Fe~~tFea-ey-seetteA-33-19-13-29 that 
meets the applicable requirements of 10 CFR 71, subpart H and 
is approved by the department or the United States nuclear 
regulatory commission. 
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3. This general license applies only to a licensee who: 

a. Has a copy of the specification; and 

b. Complies with the terms and conditions of the 
specification and the applicable requirements of this 
chapter. 

4. The general license in subsection 1 is subject to the 
limitation that the specification container may not be used 
for a shipment to a location outside the United States af~eP 
A~g~s~-3±;-±986;-exeep~-appPevee-~ASeP-speetat-aPPaAgeffieA~s-tA 
aeeePSaAee---wt~R--49--GFR--±73~472, except by multilateral 
approval, as defined in 49 CFR 173.493. 

History: Effective June 1, 1992; amended effective May 1, 1998. 
General Authority: NDCC 23-29.1-94, 28-32-92 
Law Implemented: NDCC 23-29.1-94, 28-32-92 

33-18-13-18. General license - Use of foreign approved package. 

1. A general license is issued to any licensee of the department 
to transport, or to deliver to a carrier for transport, 
licensed material in a package the design of which has been 
approved in a foreign national competent authority certificate 
which has been revalidated by the United States department of 
transportation as meeting the applicable requirements of 49 
CFR 171.12. 

2. This general license applies only to international shipments. 

3. Except as otherwise provided in this section, the general 
license applies only to a licensee who has a quality assurance 
program that meets the applicable requirements of 19 CFR 71, 
subpart H and is approved by the department or the United 
States nuclear regulatory commission. 

4. This general license applies only to a licensee who: 

a. Has a copy of the applicable certificate, the 
revalidation, and the drawings and other documents 
referenced in the certificate relating to the use and 
maintenance of the packaging and to the actions to be 
taken prior to shipment; and 
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b. Complies with the terms and conditions of the certificate 
and revalidation and with the applicable requirements of 
this chapter. With respect to the quality assurance 
provisions of 10 CFR 71. subpart H. the licensee is exempt 
from design, construction, and fabrication considerations. 

History: Effective June 1, 1992; amended effective May 1. 1998. 
General Authority: NDCC 23-20.1-04, 28-32-02 
Law Implemented: NDCC 23-20.1-04, 28-32-02 

33-19-13-11. General license - ly~e-A;-f~ss~~e-e~ass-tt Fissile 
material. limited quantity per package. 

1. A general license is hereby issued to any licensee to 
transport fissile material, or to deliver fissile material to 
a carrier for transport, if the material is shipped as-a 
f~ss~~e-e~ass-tt-~aekage in accordance with this section. 

2. This general license applies only to a licensee who has a 
quality assurance program that meets the applicable 
requirements of 10 CFR 71, subpart H and is approved by the 
department or the United States nuclear regulatory commission. 

3. This general license applies only when a package contains no 
more than a Type A quantity of radioactive material, including 
only one of the following: 

a. Up to forty grams of uranium-235; 

b. Up to thirty grams of uranium-233; 

c. Up to twenty-five grams of the fissile radionuclides 
of plutonium, except that for encapsulated 
plutonium-beryllium neutron sources in special form, an 
A1 quantity of plutonium may be present; or 

d. A combination of fissile radionuclides in which the sum of 
the ratios of the amount of each radionuclide to the 
corresponding maximum amounts in subdivisions a, b, and c 
of this subsection does not exceed unity. 

3~ 4. a. Except as specified in subdivision b of this subsection 
this general license applies only when a package 
containing more than fifteen grams of fissile 
radionuclides is labeled with a transport index not less 
than the number given by the following equation: 

Minimum Transport Index = (0.4x + 0.67y + z) (1 - 15) 
x+y+z 
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where the package contains x grams of uranium-235, y grams 
of uranium-233, and z grams of the fissile radionuclides 
of plutonium. 

b. For a package in which the only fissile material is in the 
form of encapsulated plutonium-beryllium neutron sources 
in special form, the transport index based on criticality 
considerations may be taken as 0.026 times the number of 
grams of the fissile radionuclides of plutonium in excess 
of fifteen grams. 

c. In all cases, the transport index must be rounded up to 
one decimal place and may not exceed ten. 

History: Effective June 1, 1992; amended effective May 1, 1998. 
General Authority: NDCC 23-20.1-04, 28-32-02 
Law Implemented: NDCC 23-20.1-04, 28-32-02 

33-18-13-12. General license - ResiPtetea;--ftsst~e--e~ass-ff 
Fissile material, limited moderator per package. 

1. A general license is RePeey issued to any licensee to 
transport fissile material, or to deliver fissile material to 
a carrier for transport, if the material is shipped as-a 
ftsst~e-e~ass-ff-~aekage in accordance with this section. 

2. This general license applies only to a licensee who has a 
quality assurance program that meets the applicable 
requirements of 10 CFR 71, subpart H and is approved by the 
department or the.United States nuclear regulatory commission. 

3. This general license applies only when all of the following 
requirements are met. 

a. The package contains no more than a Type A quantity of 
radioactive material. 

b. Neither beryllium nor hydrogenous material enriched in 
deuterium is present. 

c. The total mass of graphite present does not exceed eAe 
R~AaPea-ftfiy seven and seven-tenths times the total mass 
of uranium-235 plus plutonium. 

d. Substances having a higher hydrogen density than water are 
not present, except that polyethylene may be used for 
packing or wrapping. 

e. Uranium-233 is not present, and the amount of plutonium 
does not exceed one percent of the amount of uranium-235. 

f. The amount of uranium-235 is limited as follows: 

432 



(1) If the fissile radionuclides are not uniformly 
distributed, the maximum amount of unanium-235 per 
package may not exceed the value given in the 
following table: 

Table 1 

Uranium enrichment in 
weight percent of 

uranium-235 not exceeding 

24 
20 
15 
11 
10 
9.5 
9 
8.5 
8 
7.5 
7 
6.5 
6 
5.5 
5 
4.5 
4 
3.5 
3 
2.5 
2 
1.5 
1.35 
1 
0.92 

Permissible maximum grams 
of uranium-235 per package 

40 
42 
45 
48 
51 
52 
54 
55 
57 
59 
60 
62 
65 
68 
72 
76 
80 
88 

100 
120 
164 
272 
320 
680* 

1200* 

*Pursuant to the department's agreement with the United States nuclear 
regulatory commission, jurisdiction extends only to three hundred fifty 
grams of uranium-235. 

(2) If the fissile radionuclides are distributed 
uniformly, the maximum amount of uranium-235 per 
package may not exceed the value given in the 
following tab 1 e: 

Table 2 

Uranium enrichment in 
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weight percent of 
uranium-235 not exceeding 

4 
3.5 
3 
2.5 
2 
1.5 
1.35 

Permissible maximum grams 
of uranium-235 per package 

84 
92 

112 
148 
24e 
56e* 
see* 

*Pursuant to the department's agreement with the United States nuclear 
regulatory commission, jurisdiction extends only to three hundred fifty 
grams of uranium-235. 

g. The transport index of each package based on criticality 
considerations is taken as ten times the number of grams 
of uranium-235 in the package divided by the maximum 
allowable number of grams per package in accordance with 
table 1 or 2 above as applicable. 

History: Effective June 1, 1992; amended effective May 1, 1998. 
General Authority: NDCC 23-2e.1-e4, 28-32-e2 
Law Implemented: NDCC 23-2e.1-e4, 28-32-e2 

33-18-13-14. Preliminary determinations. Prior to the first use 
of any packaging for the shipment of radioactive material: 

1. The licensee shall ascertain that there are no defects which 
could significantly reduce the effectiveness of the packaging; 

2. Where the maximum normal operating pressure will exceed 
!~~P!y-fe~P-aAa-!~Pee-!eA!~s thirty-five kilopascal [5 pounds 
per square inch] gauge, the licensee shall test the 
containment system at an internal pressure at least fifty 
percent higher than the maximum normal operating pressure to 
verify the capability of that system to maintain its 
structural integrity at that pressure; 

3. The licensee shall determine that the packaging has been 
fabricated in accordance with the design approved by the 
United States nuclear regulatory commission; and 
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4. The licensee shall conspicuously and durably mark the 
packaging with its model numbert gross weightt and a package 
identification number assigned by the United States nuclear 
regulatory commission. 

H;story: Effective June 1t 1992; amended effective May 1t 1998. 
General Author;ty: NDCC 23-20.1-04t 28-32-02 
Law Implemented: NDCC 23-20.1-03t 23-20.1-04t 28-32-02 

33~19-13-15. Rout;ne determ;nat;ons. Prior to each shipment of 
licensed materialt the licensee shall determine that: 

1. The package is proper for the contents to be shipped; 

2. The package is in unimpaired physical condition except for 
superficial defects such as marks or dents; 

3. Each closure device of the packag;ngt including any required 
gaskett is properly installed and secured and free of defects; 

4. Any system for containing liquid is adequately sealed and has 
adequate space or other specified provision for expansion of 
the liquid; 

5. Any pressure relief device is operable and set in accordance 
with written procedures; 

6. The package has been loaded and closed in accordance with 
written procedures; 

7. Any structural part of the package which could be used to lift 
or tie down the package during transport is rendered 
inoperable for that purpose unless it satisfies design 
requirements specified by the United States nuclear regulatory 
commission; 

8. a~ The level of removable radioactive contamination on the 
external surfaces of each package offered for shipment is 
as low as reasonably achievable~--the-~eve~-ef-Peffievae~e 
Paa;eaei;ve-eeAiaffi;Aai;eA-ffiay-ee-aeieFMtAea-ey--w;~;Ag--aA 
aPea--ef--ihPee--h~AaPea-s~~aPe-eeAitffieiePs-ef-ihe-s~Pfaee 
eeAeePAea--w;ih--aA--aesePBeAt--ffiaiePta~;--~s;Ag--ffieaePaie 
~Pess~Pe;---aAa--ffieas~P;Ag--ihe--aettvtiy--eA--ihe--w;~;Ag 
ffiatep;a~~--S~ffteteAi-ffieas~Peffi!AiS-ffi~si-ee--iakeA--;A--ihe 
ffiBSi--a~~Pe~Ptaie--~eeai;eAs--ie--y;e~a--a--Pe~PeseAiai;ve 
assessffieAt-ef-ihe-PeffiBvae~e-eeAiaffitAaiteA-~eve~s~---Exee~i 
as--~Pevtaea--tA--s~eatvtsteA-8--ef--ihts--s~eseetteA;-ihe 
affie~Ai-ef-Paateaeitvtty--ffieas~Pea--eA--aAy--s;Ag~e--wt~tA§ 
ffiaiePta~;--wheA--avePagea-eveP-ihe-s~Pfaee-wt~ea;-ffi~si-Aei 
exeeea-ihe-~tffitts-gtveA--;A--iae~e-3--ee~ew--ai--aAy--itffie 
S~P;Ag-iPaAS~8Pi~--9iAeP-ffieiA8SS-8f-aSSe5Sffi!Ai-8f-e~~a~-8P 
§PeaieP-effteteAey-ffiay-ee-~sea~--wheA--eiheP--ffi!iheas--aPe 
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~sea;--ihe-aeiee!teA-effteteAey-ef-ihe-Me!hea-~sea-ffi~s!-ee 
!akeA-tA!e-aeee~A!--aAa--tA--Ae--ease--ffiay--!he--Peffievae~e 
eeA!affitAa!teA--eA--!he--eM!ePAa~--s~Pfaees--ef-!he-~aekage 
eMeeea-!eA-!tMes-!he-~tffit!s-~ts!ea-tA-!ae~e-3~. and within 
the limits specified in 49 CFR 173.443; 

+ae~e-3 
Reffi8va8~e-EM!ePAa~-Raateae!tve-6eA!affitAaiteA-Wt~e-~tffitis 

6eA!affitAaA! 

MaMt~ffi-PePffitSStB~e 
------~tffit!s--------

~-~6tfe~ a~ffife~ 
Be!a-gaffiffia-effit!!tA§-PaateA~e~taes~ 
a~~-PaateA~e~taes-wt!h-ha~f-~tves-~ess-!haA 
!eA-aays~-Aa!~Pa~-~PaAt~ffi~-Aa!~Pa~-!hePt~ffi~ 
~PaAt~ffi-235~-~PaAt~ffi-238~-!RSPt~ffi-232~ 
!RePt~ffi-228-aAB-!RePt~ffi-239-wReA-eeA!atAea-tA 
ePes-eP-~Rystea~-eeAeeA!Pa!es-~~~~~~~~~~~~~~~~~~~~~----19-5 22 
A~~-e!heP-a~~ha-effit!!tA§-PaateA~e~taes-~~~~~~~~~~~~----19-6 2~2 

~+e--eeAvePi--ffitePee~Ptes--f~6t~--!e--SI--~At!s-ef-Mega8ee~~ePe~s; 
ffi~~!t~~y-!he-va~~es-ey-9~93~~ 

8~--IA--!he--ease--ef--~aekages--!PaAs~eP!ea--as-eMe~~stve-~se 
sht~ffieA!s--ey--Pat~--eP--Rt§Rway---eA~y;---!he---Peffievae~e 
Paateae!tve--eeA!affitAa!teA--a!--aAy--itMe-a~PtA§-!PaAs~eP! 
ffi~s!--Ae!--eMeeea--ieA--!tMes--!he--~eve~s--~PesePt8ea--tA 
S~BBtYtSteA-a~---tRe--~eve~s-a!-!Re-Be§tAAtA§-ef-!PaAs~ePi 
ffi~s!-Ae!-eMeeea-!he-~eve~s-tA-s~eatvtsteA-a~ 

9. External radiation levels around the package and around the 
vehicle, if applicable, will not exceed two R~AaPea--ffit~~tPeffis 
millisieverts per hour [2-ffit~~tsteveP!s 2ee millirems per 
hour] at any point on the external surface of the package at 
any time during transportation. The transport index may not 
exceed ten; 

1e. For a package transported in exclusive use by rail, highway, 
or water, radiation levels external to the package may exceed 
the limits specified in subsection 9 but may not exceed any of 
the following: 

a. Two R~AaPea----ffit~~tPeffis millisieverts per hour 
[2-ffit~~tsteveP!s 2ee millirems per hour] on the accessible 
external surface of the package unless the following 
conditions are met, in which case the limit is eAe 
!he~saAa----ffit~~tPeffis ten millisieverts per hour 
[19-ffit~~tstevePis 1eee millirems per hour]; 

(1} The shipment is made in a closed transport vehicle; 
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(2) Provisions are made to secure the package so that its 
position within the vehicle remains fixed during 
transportation; and 

(3) There are no loading or unloading operations between 
the beginning and end of the transportation~i 

b. Two R~A8Fe8----~~++~Fe~s millisieverts per hour 
[2-~~++~s~eveF~s 200 millirems per hour] at any point on 
the outer surface of the vehicle, including the upper and 
lower surfaces, or, in the case of a flatbed style 
vehicle, with a personnel barrier fA-f+a~eea-s~y+e-veR~e+e 
w~~R-a--~eFseAAe+--eaFF~eF--sRa++--Rave--Faa~a~~eA--+eve+s 
ae~e~~Aea--a~--veF~~ea+-~+aAes~--lf-Ae-~eFseAAe+-eaFF~eF; 
~Re--~aekage--eaAAe~---exeeea---299-~~++~Fe~s---~eF---Re~F 
{2-~~++~s~eveF~s--~eF-Re~F}-a~-~Re-s~Ffaee~t; at any point 
on the vertical planes projected from the outer edges of 
the vehicle, on the upper surface of the load (or 
enclosure, if used) and on the lower external surface of 
the vehicle. If no ersonnel barrier the acka e cannot 
exceed 2 millisieverts er hour 200 millirems hour 
at the surface; 

c. leA----~~++~Fe~s One-tenth millisievert per hour 
[9~1-~~++~s~eveF~s 10 millirems per hour] at any point two 
meters from the vertical planes represented by the outer 
lateral surfaces of the vehicle, or, in the case of a 
flatbed style vehicle, at any point two meters from the 
vertical planes projected from the outer edges of the 
vehicle; and 

d. Two ~~++~Fe~s hundredths millisieverts per hour 
[9~92-~~++~s~eveF~s 2 millirems per hour] in any normally 
occupied positions of the vehicle, except that this 
provision does not apply to private motor carriers when 
individuals occupying these positions are provided with 
special health supervision, personnel radiation exposure 
monitoring devices, and training in accordance with 
subsection 2 of section 33-10-10-02; aA8 

11. For shipments made under the provisions of subsection 10. the 
shipper shall provide specific written instructions to the 
carrier for maintenance of the exclusive use shipment 
controls. The instructions must be included with the shipping 
paper information; 

12. The written instructions required for exclusive use shipments 
must be sufficient so that. when followed, they will cause the 
carrier to avoid actions that will unnecessarily delay 
delivery or unnecessarily result in increased radiation levels 
or radiation exposures to transport workers or members of the 
general public; and 
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13. A package must be prepared for transport so that in still air 
at eAe--A~A8Pe8 thirt -ei ht de rees Celsius 1ee degrees 
Fahrenheit f38-8egPees---6e~st~s and in the shade, no 
accessible surface of a package would have a temperature 
exceeding eAe--A~A8Pe8--iweAiy-twe fift de rees Celsius 122 
degrees Fahrenheit f59-8egpees-6e~st~s in a nonexclusive use 
shipment or eAe-A~A8Pe8-et§Aiy-8egPees-FaAPeAAeti-f82-8egPees 
6e~st~s! eighty-two degrees Celsius [18e degrees Fahrenheit] 
in an exclusive use shipment. Accessible package surface 
temperatures may not exceed these limits at any time during 
transportation. 

History: 
1998. 

Effective June 1, 1992; amended effective July 1, 1995; May l, 

General Authority: NDCC 23-2e.l-e4, 28-32-e2 
Law Implemented: NDCC 23-2e.l-e4, 28-32-e2 

33-19-13-16. Air transport of plutonium. 

1. Notwithstanding the provisions of any general licenses and 
notwithstanding any exemptions stated directly in this chapter 
or included indirectly by citation of the United States 
department of transportation regulations, as may be 
applicable, the licensee shall assure that plutonium in any 
form is not transported by air, or delivered to a carrier for 
air transport, unless: 

1~ ~ The plutonium is contained in a medical device designed 
for individual human application; 

2~ ~ The plutonium is contained in a material in which the 
specific activity is not greater than iwe--iAe~saA8iAs 
sevent bee uerels er ram e.ee2 microcuries per gram 
74-eee~~ePe~-~eP-§Paffi of material and in which the 

radioactivity is essentially uniformly distributed; 

3: ~ The plutonium is shipped in a single package containing no 
more than an A2 quantity of plutonium in any isotope or 
form and is shipped in accordance with section 
33-1e-13-e5; or 

4~ ~ The plutonium is shipped in a package specifically 
authorized for the shipment of plutonium by air in the 
certificate of compliance for that package issued by the 
United States nuclear regulatory commission. 

2. Nothing in subsection 1 is to be interpreted as removing or 
diminishing the requirements of section 33-1e-13-11. 

3. For a shipment of plutonium by air which is subject to 
subdivision d of subsection 1r the licensee shall, through 
special arrangement with the carrier. require compliance with 

438 



49 CFR 175.704, as applicable to the air transport of 
plutonium. 

History: Effective June 1, 1992i amended effective May 1, 1998. 
General Authority: NDCC 23-20.1-04, 28-32-02 
Law Implemented: NDCC 23-20.1-04, 28-32-02 

33-19-13-18. Reports. The licensee shall report to the 
department within thirty days: 

1. Any instance in which there is significant reduction in the 
effectiveness of any authorized packaging during usei and 

2. Details of any defects with safety significance in the 
packaging after first use, with the means employed to repair 
the defects and prevent their recurrence. 

3. Instances in which the conditions of approval in the 
certificate of compliance were not observed in making a 
shipment. 

History: Effective June 1, 1992i amended effective May 1, 1998. 
General Authority: NDCC 23-20.1-04, 28-32-02 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04, 28-32-02 

33-19-13-19. Advance notification of transport of irradiated 
reactor fuel and nuclear waste. 

1. Prior to the transport of any irradiated reactor fuel or 
nuclear waste outside of the confines of the licensee's 
facility or other place of use or storage, or prior to the 
delivery of any irradiated reactor fuel or nuclear waste to a 
carrier for transport, each licensee shall provide advance 
notification of such transport to the governor, or governor's 
designee ~A-~ts~-ef-~Re-ffiat~tA§-aaaPesses-ef-~Re-gevePAePs-aAa 
gevePAePs!--aest§Aees--ts--avat~ae~e--~~eA--Pe~~es~--fPeffi--~Re 
atPeeieP;--siaie--~Pegpaffis;--efftee-ef-gevePAffieA~a~-aAa-~~e~te 
affatPs;--ijAtiea---Siaies---A~e~eaP---Peg~~aiePy---eeffiffitssteA; 
WasRtA§ieA;--e~s~--29555~}, of each state through which the 
irradiated reactor fuel or nuclear waste will be transported. 
A list of the mailing addresses of the governors and 
governors• designees is available upon request from the 
director, office of state programs. office of governmental and 
public affairs. United States nuclear regulatory commission. 
Washington, D.C. 20555-0001. 

2. Advance notification is required only when: 

a. The irradiated reactor fuel or nuclear waste is required 
to be in Type B packaging for transportation; 
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b. The irradiated reactor fuel or nuclear waste is being 
transported to, through, or across state boundaries to a 
disposal site or to a collection point for transport to a 
disposal site; and 

c. The quantity of licensed material in a single package 
exceedst any of the following: 

t1~--Ftve--!Ae~saAe-e~Ptes-f18S-!ePa8ee~~ePe~s}-ef-s~eeta~ 
fePffi-PaeteA~e~teest 

t2~--Ftve----!Ae~saAe---e~Ptes---f18S-!ePa8ee~~ePe~s}---ef 
~Aee~Pessee---gases---ef---aP§eA-41;----kPy~!eA-8Sffi; 
kPy~!8A-87;-XeA8A-131ffi;-8P-XeA8A-135t 

t3~--Ftf!y---!Ae~saAe---e~Ptes---f1~8s-~e!aeee~~ePe~s}--ef 
aP§eA-37;-eP-ef-~Aee~Pessee-gases-ef--kPy~!eA-85--eP 
xeAeA-133;--eP--ef--AyePegeA-3--as-a-gas;-as-~~ffitAe~s 
~atA!;-eP-a8seP8ee-eA-S8~tB-ffia!ePta~t 

t4~--lweAiy----e~Ptes----f749-gtga8ee~~ePe~s}---ef---e!AeP 
AeAs~eeta~-fePffi-PaeteA~e~tees-feP-WRteA--A2 ts--~ess 
!AaA-eP-e~~a~-!e-fe~P-e~Ptes-{148-gtgaeee~~ePe~s}t-eP 

t5~--lwe--A~AePee--e~Ptes--f7~4-!ePa8ee~~ePe~s}--ef--e!ReP 
AeAs~eeta~-fePffi-PaeteA~e~tees-feP-wAteA-A2 ts-gPea!eP 
!RaA-fe~P-e~Ptes-{148-gtgaeee~~ePe~s}~ 

3~--EaeA---aevaAee--Ae!tftea!teA--Pe~~tPee--ey--s~esee!teA-1--ffi~s! 
eeA!atA-!Re-fe~~8WtA§-tAf8Pffia!t8At 

a~--lAe--Aaffie;--aeepess;--aAe-!e~e~AeAe-A~ffiBep-ef-!Ae-sAt~~eP; 
eaPPteP;-aAe-PeeetveP-ef-!Ae-sAt~ffieA!t 

8~--A--eesePt~!teA--ef--!Ae--A~e~eaP--was!e--eeA!atAee--tA-!Re 
sAt~ffieA!-as-Pe~~tPee-ey-49-6FR-172~292-aAe-172~293t8~t 

e~--lAe--~etA!--ef--ePt§tA--ef--!Ae-sRt~ffieA!-aAe-!Ae-seveA-eay 
~ePtee-e~PtAg-wRteR-ee~aP!~Pe-ef-!Ae-sAt~ffieA!-ts-es!tffia!ee 
!e-eee~Pt 

a~--lAe--seveA-eay-~ePtee-e~PtA§-WAteA-aPPtVa~-ef-!Ae-sAt~ffieA! 
a!-s!a!e-ee~AeaPtes-ts-es!tffia!ee-!e-eee~Pt 

e~--lAe--ees!tAa!teA-ef-!Re-sAt~ffieA!;-aAe-!Ae-seveA-eay-~ePtee 
e~PtAg-wAteA-aPPtva~--ef--!Re--sRt~ffieA!--ts--es!tffia!ee--!e 
eee~Pt-aAe 

f~--A--~etA!--ef--eeA!ae!--wt!A-a-!e~e~ReAe-A~ffiSeP-feP-e~PPeA! 
sAt~ffieA!-tAfePffia!teA~ 

4~--lAe--Ae!tftea!teA--Pe~~tPee--ey--s~esee!teA-1--~s!-ee-ffiaee-tA 
wPt!tAg--!e--!Ae--efftee--ef--eaeR--a~~Pe~Pta!e--gevePA8P;--eP 

449 



gevePAeP~s--aestgAee;--aAa--te-ihe-ae~aPiffieAi~--A-ReitfteaiteR 
ae~tVePea-hy-Mat~-M~St--he--~8SlffiBPkea--at--~east--seveR--aays 
hefePe--the--hegtRAtAg--ef--the--seveA-aay-~ePtea-a~PtRg-whteh 
ae~apt~Pe--ef--tRe--SRt~MeAl--ts--esttmatea---te---eee~P~----A 
RettfteatteR--ae~tvePea--hy-MesseRgeP-~st-Peaeh-the-efftee-ef 
the-gevePReP;-eP--gevePReP~s--aestgAee;--at--~east--fe~P--aays 
hefePe--the--hegtRAtAg--ef--the--seveR-aay-~ePtea-a~PtRg-whteh 
ae~aPt~Pe-ef-tRe-SRt~MeRt-ts-esttMatea-te-eee~P~---A--ee~y--ef 
the--RettfteatteR--M~st--he--PetatRea--hy-the-~teeRsee-feP-eRe 
yeaP~ 

5~--lRe--~teeRsee--sRa~~--R8ltfy--eaeR--a~~P8~Ptate--gevePR8P;--8P 
gevePAeP~s-aestgRee;-aRa-the--ae~aPtMeRt--ef--aRy--ehaRges--te 
sehea~~e--tRfePMatteR-~Pevtaea-~~Ps~aAt-te-s~hseetteA-1~--s~eh 
RettfteatteR-M~st-he-hy-te~e~heRe-te-a-Pes~eRsth~e--tRatvta~a~ 
tR--the-efftee-ef-the-gevePReP;-eP-gevePAeP~s-aestgAee;-ef-ihe 
a~~Pe~Ptate-state-eP-states~--lhe-~teeAsee-sha~~-MatR!atR--fep 
eRe-yeaP-a-PeeePa-ef-the-RaMe-ef-the-tAatvta~a~-eeRtaetea~ 

6~--Eaeh--~teeRsee-whe-eaRee~s-a-R~e~eaP-waste-sht~MeRt;-feP-WRteR 
aavaRee-AettfteatteA-Ras-heeR-SeAt;-SRa~~-SeAa-a--eaRee~~atteA 
Aettee--te--the--gevePAeP;--eP--gevePAeP~s--aestgAee;--ef-eaeh 
a~~Pe~Ptate-state-aAa-te-the-ae~aPtMeAt~--A-ee~y-ef-the-Rettee 
M~st-he-PetatAea-hy-the-~teeRsee-feP-eAe-yeaP~ 

(1) Three thousand times the A1 value of the 
radionuclides as specified in appendix A, for special 
form radioactive material; 

(2) Three thousand times the A, value of the 
radionuclides as specified in appendix A, for normal 
form radioactive material; or 

(3) One thousand terabecguerels [27eee curie]. 

3. Procedures for submitting advance notification. 

a. The notification must be made in writing to the office of 
each appropriate governor or governor's designee and to 
the department. 

b. A notification delivered by mail must be postmarked at 
least seven days before the beginning of the seven-day 
period during which departure of the shipment is estimated 
to occur. 

c. A notification delivered by messenger must reach the 
office of the governor or of the governor's designee at 
least four days before the beginning of the seven-day 
period during which departure of the shipment is estimated 
to occur. 
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d. The licensee shall retain a copy of the notification as a 
record for three years. 

4. Information to be furnished in advance notification of 
shipment. Each advance notification of shipment of irradiated 
reactor fuel or nuclear waste must contain the following 
information: 

a. The name. address. and telephone number of the shipper. 
carrier. and receiver of the irradiated reactor fuel or 
nuclear waste shipment; 

b. 

c. The point of origin of the shipment and the seven-day 
period during which departure of the shipment is estimated 
to occur; 

d. The seven-day period during which arrival of the shipment 
at state boundaries is estimated to occur; 

e. The destination of the shipment. and the seven-day period 
during which arrival of the shipment is estimated to 
occur; and 

f. A point of contact. with a telephone number. for current 
shipment information. 

5. Revision notice. A licensee who finds that schedule 
information previously furnished to a governor or governor•s 
designee. in accordance with this section. will not be met. 
shall telephone a responsible individual in the office of the 
governor of the state or of the governor•s designee and inform 
that individual of the extent of the delay beyond the schedule 
originally reported. The licensee shall maintain a record of 
the name of the individual contacted for three years. 

6. Cancellation notice. 

a. Each licensee who cancels an irradiated reactor fuel or 
nuclear waste shipment for which advance notification has 
been sent shall send a cancellation notice to the governor 
of each state or to the governor•s designee previously 
notified. 
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b. The licensee shall state in the notice that it is a 
cancellation and identify the advance notification that is 
being canceled. The licensee shall retain a copy of the 
notice as a record for three years. 

H;story: Effective June 1. 1992; amended effective May 1. 1998. 
General Author;ty: NDCC 23-20.1-04. 28-32-02 
Law Implemented: NDCC 23-20.1-03. 23-20.1-04. 28-32-02 

33-19-13-29. Qual;ty assurance requ;rements. 

l~--Eaeh-~teeAsee-sha~~-esiae~tsh;-ffiatAiatA;-aAa-exee~ie-a-~~a~tiy 
ass~FaAee-pFe§Faffi-ie-veFtfy-ey-pFeeea~Fes--s~eh--as--eheektA§; 
a~atitA§;--aAa--tAspeeiteA--ihai-aefteteAetes;-aevtaiteAs;-aAa 
aefeeitve-ffiaieFta~-aAa-e~~tpffieAi-Fe~aitA§-ie-ihe--shtpffieAi--ef 
paekages---eeAiatAtAg---Faateaeitve---ffiaieFta~---aFe--pFeffiPi~y 
taeAitftea-aAa-eeFFeeiea~ 

2~--lhe--~teeAsee-sha~~-taeAitfy-ihe-ffiaieFta~-aAa-eeffiPeAeAis-ie-ee 
eeveFea-ey-ihe-~~a~tiy-ass~FaAee-pFe§Faffi~ 

3~--Eaeh--~teeAsee-sha~~-aee~ffieAi-ihe-~~a~tiy-ass~FaAee-pFe§Faffi-By 
wFtiieA-pFeeea~Fes-eF-tAsiF~eiteAs-aAa--sha~~--eaFFy--e~i--ihe 
pFe§Faffi--tA--aeeeFaaAee--wtih--ihese-pFeeea~Fes-ihFe~ghe~i-ihe 
peFtea-a~FtAg-whteh-paekagtA§-ts-~sea~ 

4~--PFteF---ie--ihe--~se--ef--aAy--paekage--feF--ihe--shtpffieAi--ef 
Faateaeitve-ffiaieFta~;-eaeh-~teeAsee-sha~~-eeiatA--appFeva~--ey 
ihe-aepaFiffieAi-ef-tis-~~a~tiy-ass~FaAee-pFe§Faffi~ 

5~--lAe--~teeAsee--SAa~~--ffiatAiatA--S~ffteteAi--WFtiieA-FeeeFBS-ie 
aeffieASiFaie-eeffiP~taAee-wtiA--iAe--~~a~tiy--aSS~FaAee--pFe§Faffi~ 
ReeeFas--ef--~~a~tiy--ass~FaAee--peFiatAtAg--ie--ihe--~se-ef-a 
paekage--feF--shtpffieAi--ef--Faateaeitve---ffiaieFta~---ffi~si---ee 
ffiatAiatAea-feF-a-peFtea-ef-iwe-yeaFs-afieF-shtpffieAi~ Repealed 
effective May 1. 1998. 

H;story: Effeeitve-d~Ae-l;-1992~ 
General Author;ty: N966-23-29~l-94;-28-32-92 
Law Implemented: N966-23-29~l-93;-23-29~l-94;-28-32-92 
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APPENDIX A 

DETERMINATION OP At AND ~ 

1. Single radionuclides. 

a. Por a single :t:adiont:~:clide of known identity, the values 
~ aaa }._ are taJeea frem table I if lis tea there. q;'he 
values ~ aaa ~ ia table I are alse a~~lieable fer the 
tadiottaclide cozttaitled itl (ex, 11) or ( y, tl) neutroti sources. 

b. Por any single :t:adionuclide whose identity is known bt:1t 
whieh is aet listea ia table I, the value ef ~ aaa A. 
a:t:e dete:t:ntined acco:t:ding to the following procedu:t:e. 

( 1) If the :t:adionuclide entits only one type of 
raaiatiea, ~ is Eietermiaea aeeeraia~ te the 
following ntethod. Por radiont:1clides emitting 
Eiiffereat Jdaas ef raaiatiea, ~ is the mest 
rest:t:ictive value of those dete:t:ntined for each kind 
ef raaiatiea. However, ia either ease, ~--i-s
restricted to a maxinmm of one thot:1sand curies [37 
terabecqt:lerels]. If a pa:t:ent nuclide decays into a 
sho:t:ter lived dat:1ghte:t: with a half life not greate:t: 
thaa tea Eiays, ~ is ealeulatea fer beth the ~areat 
and the daughte:t:, and the ntore lintiting of the two 
values is assigned to the pa:t:ent nuclide. 

(a) Fer ~art'lffta emitters, ~ is Eietermiaea by the 
expression. 

whet:e F is the ganuua t:ay constant, 
corresponding to the dose in t:oentgens per 
curie hour at 1 meter, and the uuntber 9 
results from the choice of 1 :t:ent pet: hour at a 
distance of 3 nteters as the reference dose 
equivalent rate. 

(b) Fer x ray emitters, ~ is Eietermiaea by the 
atomic nuntber of the nuclide. 

--------------------~f~e~r~Z~~~s~s~.~~ • 1000 Ci (37 terabeequerels], 
-and 

--------------------~fee~r~Z~)~S~Sh,~~ • 200 Ci (7.4 terabeequerels] 

whet:e z is the atomic nuntber of the nuclide. 
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----------------~(~e~)--~F~e~r~~b~e~t~a~~e~m~.iHt~t~e~r~s~,--A~ is 
maxiffium beta Cfiergy ( S...l 
II, and 

determified by tfie 
aeeerdifig te ~able 

(d) Fer alpfl:a Cffiitters, ~ is determified by tfie 
expression . 

• 1000 ~ 

--------------~~~~~e~r~e~~~ is tfl:e valtie listed i:a table III, 

-----------+(2zH-) ---A~ is tfl:e mere restrictive ef tfl:e fellewi:a§' twe 
tJalaes. 

(a) ~fie eerrespefidifi§' ~, a:ad 

(b) ~fl:e valtic ~ ebtai:aed from table III. 

c. Po::t: any single radionttclide whose identity is anktloNn, 
tfl:e "v'"al\:lc e£ ~ is talte:a te be twe el:lries [74 
gi§'abeeer=terels] a-lid tfie val\:le e£ ~ is talte:a te be t·.ge 
thottsandths ca::t:ie [74 megerbecqtterels]. IfowetJer, if the 
atomic nmube::t: of the ::t:adiomxclide is mown to be less 
tfl:a:a eigfl:ty twe, tfl:e 7al\:lc e£ ~ is take:a te be te:a 
el:lries (370 §'igaeee~erels] a:ad tfl:e 7al\:le ef ~ is tah:e:a 
to be four tenths ca::t:ie [14.8 gigabecqtte::t:els]. 

2. Mixta::t:es of Radionaclides, Inclttding Radioactive Decay Chains. 

a. Por mixed fission p::t:odttcts, the actbdty linrit may be 
assu:med if a detailed analysis of the nrixtare is not 
car::t: ied oat, 

----------~~ • 10 Ci [370 gi§'abeeq\:lerels] 

-----------A~ • 0.4 Ci [14.8 §'igabeeql:lerels] 

b. A single radioactive decay chain is considered to be a 
single radionttclide when the ::t:adionaclides axe present in 
their natttrally occa::t:::t:ing proportions and no dattghter 
nuclide has a half life eithe::t: longer thmx ten days or 
longer than that of the pa::t:ent tlaclide. 'f'he actitJity to 
be take:a i:ate aeeel:lnt a:ad tfl:e ~ er ~ 7altie £rem table 
I to be applied axe those cor::t:esponding to the parent 
fi\:lelide e£ tfiat efiai:a. Whe:a eale\:llati:ag ~ er ~ "v~ll:les, 
radiation emitted by dattghte::t:s nrast be considered. 
HowetJe::t:, in the case of radioactb1e decay chains in which 
any dattghte::t: nttclide has a half life either longer than 
ten days or greater than that of the parent nttclide, the 
parent and dattghter nuclides are conside::t:ed to be 
ruixttt::t:es of different nuclides. 
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c. In the case of a mixtuie of diffeient Iadionuclides, 
wheie the identity and activity of each Iadionuclide aie 
lmewn, tfie permissible activity e£ each radieHtlclide ~~ 
~ . . . ; is stlcfi that F~--+-f!• 1 • • • F21 is Het ~reater 
than tmi ty , whei e . 

~ • ':Petal activity e£ & 
:tRi.+ 

• • ':Petal activity e£ Re 
+R.+ 

21 • ':Petal activity e£ R.-cmd 
+R.+ 

------h~--ffi,~ ~+) ----'~~· s~'""*to,.~ohw:e~~v'"a4l+~tio#>e-,eA4'-f---A-~ er ~-a-s-

appropriate fer the Htlclide ~~~.~.~~.-n~~7 

d. 'Vihen the identity of each Iadionttclide is known bttt the 
individttal activities of some of the Iadionttclides aie 
not known, the f01::mnla gi~en in parag:taph 2. c is applied 
te establish tfie valtles e£ ~ er ~ as appropriaee. All 
the Ladionttclides whose indi~ idttal actio ±ties are not 
known (thei:t total activity will, howeveL, be known) aLe 
classed in a single g:tottp and the ntost LestLictive valtte 
~ aad ~ applicable to any oHe of them is tlsed as the 
valtle e£ ~ er ~ iH the deHomiHator of the fractioH. 

e. ~iheLe the identity of each Ladionttclide is known bttt the 
individual activity of none of the Ladionttclides is 
lme'vm, tfie fftest restrictive valtle e£ ~ er ~ applicable 
to any one of the Ladionttclides present is adopted as the 
applicable valtte. 

f. 'Vihen the identity of none of the nuclides is known, the 
valtle of ~ is ta1ten to be two ctlries [74 gigabecqtlerels] 
aHd tfie ·v"'al1:1e of ~ is taltea to be two thotlsaHdths 
[74 megabecqnerels]. However, if alpha emitteLs aLe 
lmewn to be abseHt, the valtle e£ ~ is taken to be fotlr 
tenths curie [14.8 gigabecqaeLels]. 

1. Values of A, and A, for individual radionuclides, which are the 
bases for many activity limits elsewhere in these rules are 
given in Table I. The curie (Ci) values specified are obtained 
by converting from the Terabecguerel (TBq) figure. The curie 
values are expressed to three significant figures to assure 
that the difference in the TBq and Ci quantities is one tenth 
of one percent or less. Where values of A, or A, are unlimited, 
it is for radiation control purposes only. For nuclear 
criticality safety, some materials are subject to controls 
placed on fissile material. 
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2. For individual radionuclides whose identities are known, but 
which are not listed in Table I, the determination of the 
values of A1 and A2 requires department approval, except that 
the values of A1 and A2 in Table II may be used without 
obtaining department approval. 

3. In the calculations of A1 and A2 for a radionuclide not in 
Table I, a single radioactive decay chain, in which 
radionuclides are present in their naturally occurring 
proportions, and in which no daughter nuclide has a half-life 
either longer than 10 days, or longer than that of the parent 
nuclide, shall be considered as a single radionuclide, and the 
activity to be taken into account, and the A1 or A2 value to 
be applied shall be those corresponding to the parent nuclide 
of that chain. In the case of radioactive decay chains in 
which any daughter nuclide has a half-life either longer than 
10 days, or greater than that of the parent nuclide, the 
parent and those daughter nuclides shall be considered as 
mixtures of different nuclides. 

4. For mixtures of radionuclides whose identities and respective 
activities are known, the following conditions apply: 
a. For special form radioactive material, the maximum 

quantity transported in a Type A package: 

E 
I 

B(i) 

A
1 

( i) 
s; 1 

Where B(i) is the activity of radionuclide I and A1 (i) is 
the A1 value for radionuclide I. 

b. For normal form radioactive material, the maximum 
quantity transported in a Type A package: 

E 
I 

B(i) 
s; 1 

~ (i) 

Where B(i) is the activity of radionuclide I and A2 (i) is 
the A2 value for radionuclide I. 

c. An A1 value for mixtures of special form material may be 
determined as follows: 
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A
1 

for mixture = 

E 
I 

1 
f ( i) 

A
1 

( i) 

Where f(i) is the fraction of activity of nuclide I in 
the mixture and A1 ( i) is the appropriate A1 value for 
nuclide I. 

d. An A2 value for mixtures of normal form material may be 
determined as follows: 

~ for mixture = 
E 

1 

I 

Where f(i) is the fraction of activity of nuclide I in 
the mixture and Aa(i) is the appropriate A 2 value for 
nuclide I. 

5. When the identity of each radionuclide is known, but the 
individual activities of some of the radionuclides are not 
known, the radionuclides may be grouped and the lowest A1 or 
~2 value, as appropriate, for the radionuclides in each group 
may be used in applying the formulas in subsection 4. Groups 
may be based on the total alpha activity and the total 
beta/gamma activity when these are known, using the lowest A1 

or A2 values for the alpha emitters and beta/gamma emitters. 

History: Effective June 1t 1992; amended effective May 1t 1998. 
General Authority: NDCC 28-32-02 
Law Implemented: NDCC 28-32-02 
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'fl!tbie :E 

~ Mld A, '•~i'ttes for Radioft'ttciides 
{See Pootnotes at eDd: of 'fl!tbie} 

SYffiSe± e€ E±emeHe a fie ~~e~~ ~~e~~ 
r~d±onttd:±de ~t:om±c:: timnbe:t: 

Ae 227 Aee~H~'Wft ~89) 1000 0.003 7.2 X 10-t-

Ac 228 10 4 2.2 X 10ii 

A§ 105 s~±ver (47) 40 40 3.1 X 10* 

Ag 110m 7 7 4.7 X 10~ 

Ag 111 100 20 1.6 X 105-

Mn 241 A:rne:t icitnn (95) 8 0.008 3.2 

Affi 243 8 0.008 1.9 X 10-i: 

Ar 37 (ee~resseei er ArgeH (18) 1000 1000 1.0 X 10-5-
ttnc::ontp:ressed) * 

Ar 41 ~uHeempressee)* 20 20 4.3 X 10"' 

Ar 41 (ee~ressee)* 1 1 4.3 X 10"' 

As 73 ArseH~e ( 3 3) 1000 400 2.4 X 10* 

As 74 20 20 1.0 X 105-

As 76 10 10 1.6 X 10. 

As 77 300 20 1.1 X 10. 

Ae 211 Asea:eiHe (85) 200 7 2.1 X 10. 

Au 193 Gelei ( 79) 200 200 9.3 X 105 

Au 196 30 30 1.2 X 105-

Au 198 40 20 2.5 X 105 

Au 199 200 25 2.1 X 105--

Ba: 131 Ba:r~um (56) 40 40 8.7 X 10* 

Ba: 133 40 40 4.0 X 10~ 
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'P~bl:e :r (eont:±ntled z) 

Symee± e:E E±emefie etfie3: A, ( e:i:l A.(e:id Speei€ie 
:r~d±om:l~l:±de a: 1: onr± t: nttrrtbe:t: ~~t±l3 ±t:y 

Bet 140 20 20 7.3 X 10. 

Be 7 Bery±±i:Ull\ ( 4) 300 300 3.5 X 10~ 

Bi 206 Bisffttlefi (83) s s 9.9 X 10. 

Bi 207 10 10 2.2 X 10* 

Bi 210 (RetE) 100 4 1.2 X 105 

Bi 212 6 6 1.5 X 10"' 

Bit 249 BerlteliUll\ (97) 1000 1 1.8 X 10. 

Br 77 Bremifie (3 s) 70 25 7.1 X 10~ 

Br 82 6 6 1.1 X 106 

e 11 eareeft ( 6) 20 20 8.4 X 10. 

e 14 1000 60 4.6 

ea 45 ealeil:lft'l (20) 1000 25 1.9 X 10. 

ea 47 20 20 5.9 X 10~ 

Ce3: 109 Cetemil:lft'l (48) 1000 70 2.6 X 10. 

ed 115m 30 30 2.6 X 10. 

Cd 115 80 20 5.1 X 105 

Ce 139 eeril:lft'l (58) 100 100 6.5 X 10. 

Ce 141 300 25 2.8 X 10. 

ee 143 60 20 6.6 X 105 

ee 144 10 7 3.2 X 10. 

ef 249 Cal±fo:rn±trrn { 98) 2 0.002 3.1 

e£ 250 7 0.007 1.3 X 10* 

e£ 252 2 0.009 6.5 X 10* 

e± 36 efilerifte (17) 300 10 3.2 X 10""* 

el 38 10 10 1.3 X 10. 

em 242 Curium (96) 200 0.2 3.3 X 10~ 

em 243 9 0.009 4.2 X 10~ 
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'fab3::e f (eont:±:nc:ed 3) 

Symee± e€ E±emeat:: a:ae At.~C:i:) ~~e:i:l 5~ee:i:€:i:e 
tad±:onc:c:3::±:de <!!:totu±c: m:mtbet :il!:c: t:± ... ±: t:-:r 

Cffi 244 10 0.01 8.2 X 10-1-

em 245 6 0.006 1.0 X 10--1-

Cm 246 6 0.006 3.6 X 10--1-

Ce 56 Cel9a:lt:: ~27) 5 5 3. 0 X 10* 

ee 57 90 90 8.5 X 10~ 

Ce 58m 1000 1000 5.9 .X 10~ 

ee 58 20 20 3.1 X 10* 

Ce 60 7 7 1.1 X 10~ 

er 51 Chremhtfft (24) 600 600 9.2 X 10* 

Cs 129 CesiU:H\ (55) 40 40 7.6 X 105 

es 131 1000 1000 1.0 X 105 

Cs 134m 1000 10 7.4 X 10~ 

es 134 10 10 1.2 X 10~ 

Cs 135 1000 25 8.8 X 10-* 

Cs 136 7 7 7.4 X 10* 

es 137 30 10 9.8 X 10-1-

eu 64 ee~~er ( 29) 80 25 3.8 X 10~ 

eu 67 200 25 7.9 X 105 

Dy 165 Dys~resiU:H\ (66) 100 20 8.2 X 10~ 

Dy 166 1000 200 2.3 X 105 

Er 169 EreiU:H\ (68) 1000 25 8.2 X 10* 

Er 171 so 20 2.4 X 10~ 

Eu 152m Eure~:i:U:l'ft (63) 30 30 2.2 X 10~ 

Eu 152 20 10 1.9 X 10~ 

Eu 154 10 5 1.5 X 10~ 
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'f~b3::e :E ~eont±nt:Ied 4) 

S;Me± e:E E±effieae a:ae ~~e:tl ~~e:tJ S!;'ee:i::E:i:e 
t~d±ont:It:3::±de ~tom±t: tltlntbe:t: ~t:t±'t'±t:y 

Eu 155 400 60 1.4 X 10~ 

F 18 Fluer:i:ae ( 9) 20 20 9.3 X 10"" 

Fe 52 I rea (26) 5 5 7.3 X 106 

Fe 55 1000 1000 2.2 X 10~ 

Fe 59 10 10 4.9 X 10. 

Ga: 67 Gallium ( 31) 100 100 6.0 X 10~ 

Ga: 68 20 20 4.0 X 10" 

Ga 72 7 7 3.1 X 106 

ce 153 Gaeeliaium (64) 200 100 3. 6 X 10~ 

Gd 159 300 20 1.1 X 106 

Ge 68 Ger'fftaahtm ( 3 2) 20 10 7.0 X 10~ 

Ge 71 1000 1000 1.6 X 10~ 

II 3 II:yd:t:ogen ( 1) see '!' 'fl: ititml 

H:E 181 IIa:Eaium (72) 30 25 1.6 X 10. 

Hg 197m Hereury { 80) 200 200 6.6 X 10~ 

IIg 197 200 200 2.5 X 105 

Hg 203 80 25 1.4 X 10. 

He 166 IIelmium {67) 30 30 6.9 X 10~ 

I 123 Ieeiae (53) so so 1.9 X 106 

I 125 1000 70 1.7 X 10. 

I 126 40 10 7.8 X 10. 

I 129 1000 2 1.6 X 10 ... 

I 131 40 10 1.2 X 105 

I 132 7 7 1.1 X 10" 

I 133 30 10 1.1 X :1::0& 
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Table I (Continued 5) 

~S}~~~~~e~l~e~f~~------------EE~l€e~ffi~C~fi~t~a~fi~d~--~ 
radionuc 1 ide ~ ( C i) atornic rttrrnbe:t: 

I 134 

I 135 

Ifi 111 

Ifi 113m 

Ifi 114ffi 

Ifi 115ffi 

Ir 190 

Ir 192 

Ir 194 

K 42 

K 43 

Kr 85m (uHeempressed)* 

Kr 8 5ffi (eempressed)* 

Kr 85 (uHeempressed)* 

Kr 85 (eempressed)* 

Kr 87 (uHeeffipressed)* 

Kr 87 (eempressed)* 

La 140 

Lu 177 

MFP 

Ug 28 

!ffi 52 

Un 54 

!m 56 

Uo 99 

IHdium (49) 

Iridium (77) 

Petassil::tfft (19) 

Kryptefi ( 3 6) 

Lutetil::tfft (71) 

Mixed Fission 
p:t:oducts 

UagHesil::tfft ( 12) 

UafigaHese (25) 

He lybdefium ( 4 2 ) 
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8 

10 

30 

60 

30 

100 

10 

20 

10 

10 

20 

100 

3 

1000 

5 

20 

0.6 

30 

300 

10 

6 

5 

20 

5 

100 

A.(Ci) 

8 

10 

25 

60 

20 

20 

10 

10 

10 

10 

10 

100 

3 

1000 

5 

20 

0.6 

30 

25 

0.4 

6 

5 

20 

5 

20 

Speeifie 

2.7 X 10.,. 

3. 5 X 106 

4.2 X 10-!t 

1.6 X 10.,. 

2.3 X 1o• 

6.1 X 106 

6.2 X 10. 

9.1 X 10~ 

8.5 X 10-!t 

6.0 X 106 

3.3 X 106 

8.4 X 106 

8.4 X 106 

4.0 X 10. 

4.0 X 10. 

2.8 X 10.,. 

2.8 X 10.,. 

5.6 X 10; 

1.1 X 10; 

5.2 X 106 

4.4 X 105 

8.3 X 10~ 

2.2 X 10.,. 

4.7 X 105 



radionuclide Element and atontic number 
Specific 

Pl 13 

~la :22 

Na 24 

Nb 93m 

Nb 95 

~lb 97 

Nd 147 

Nitregen (7) 

Sedium ( 11 ) 

Niebium ( 41) 

Needymium ( 60) 

Nieltel ( 2 8) 

20 

8 

5 

1000 

:20 

:20 

100 

30 

1000 

10 

8 

5 

:200 

:20 

20 

:20 

20 

900 

1. 5 X 10~ 

6.3 X 10~ 

8. 7 X 10~ 

1.1 X 10~ 

3. 9 X 10'* 

:2 · 6 X 10.,_ 

8. 0 X 10'* 

1 ·1 X 10.,. 

8 .1 X 10_. 

1000 100 

10 10 Nr;> 2 31 

4 

. 

6 

X 19' 

Np 239 Neptuai"'" (93) 5 1.9 " 19• 0.005 

8s 185 

6 

· 9 " 19 ... 

Nd 149 

Ni 59 

Ni 63 

~li 65 

200 25 

es 191 8~mi~ (76) 2.3 " 19• :20 :20 

8s 191m 

7 

· 3 " 19• 600 :200 

e~ 193 

4 

· 6 " 19• :200 :200 
P 3 2 19 9 1. 2 " 1 9• :20 

Pa 23 9 PhespheRIS ( 15) 3 9 5. 3 X 19• 

0.8 3 

Pa 233 · 2 " 19• 2 0.00:2 
Db 291 199 4.5 .. 19 ... 100 

Pb 219 Lea~ (82) 2.1 " 19• zao 20 

Pb 212 1 99 1. 7 " 19• 0.:2 8 

Pd-1o!l~3~--------------~~~~~:::::=::::~==:::=======:=·~8==x~10~ 6 5 Palla~ium (46) 1999 1.4 " 19• 700 7 · 5 X 10'* 
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'I'~b±e f (eon t :i:I'loed 9 l 

Symee± e€ E±emeftt: a !'lei At.~ei:J ~ ~ei:l Spee:i::E±e 
I~d±onoe±±de ~tortt±e I'l:tnnbet :!!l:eb: t' ±t::y 

Pei 109 100 20 2.1 X 10~ 

Pm 147 Premet:fiiWft ~61) 1000 25 9.4 X 10~ 

Pm 149 100 20 4.2 X 105 

Pe 210 Peleft±1:::tlft (84) 200 0.2 4.5 X 10~ 

P:r: 142 Pra:seeeiymi:'t::Hft (59) 10 10 1.2 X 10"' 

Pr 143 300 20 6.6 X 10"' 

Pt: 191 Pla:t:ift1:l::ftt (78) 100 100 2.3 X 105 

Pt: 193m 200 200 2.0 X 105 

Pt: 197m 300 20 1.2 X 10"' 

Pt: 197 300 20 8.8 X 105 

Pu 238 Plut:eftiUffl: ~94) 3 0.003 1.7 X 10~ 

Pu 239 2 0.002 6.2 X 10~ 

Pu 240 2 0.002 2.3 X 10-% 

Pu 241 1000 0.1 1.1 X 10~ 

Pu 242 3 0.003 3.9 X 10~ 

Ra: 223 Ra:eiiWft (88) so 0.2 5.0 X 10 .. 

Ra: 224 6 0.5 1.6 X 105 

Ra 226 10 0.05 1.0 

Ra: 228 10 0.05 2.3 X 10~ 

Rb 81 Rub:i:eii1:l::ftt ( 37) 30 24 8.2 X 10~ 

Rb 86 30 30 8.1 X 10 .. 

Rb 87 Uftlim:i:t:ed Ufilimit:ed 6.6 X 10 ... 

Rb ( fta: t:u:r:a: 1 ) Uftlimit:ed Ufilimit:ed 1.8 X 10 ... 

Re 186 Rfieftiu:m: ( 7 5 ) 100 20 1.9 X 105 

Re 187 Ufilimit:ed Uftlimit:eei 3.8 X 10 ... 

Re 188 10 10 1.0 X 10~ 
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'Pabl:e f (eont:i:m:led 9) 

S~e± e:E E±emeH:e a:H:e ~fe:i:l ~fE:i:l S~ee:i:€±e 
:t:ad±ontt~±:i:de atom:i:~ noruber ~~t:i:~ ±t;; 

Sr 89 100 10 2.9 X 10. 

Sr 90 10 0.4 1.5 X 10-a 

Sr 91 10 10 3.6 X 10~ 

Sr 92 10 10 1.3 X 10-?-

'P (uH:ee~ressed)* 'Pr:i:e:i:um ( 1) 1000 1000 9.7 X 10~ 

'P (ee~ressed)* 1000 1000 9.7 X 10~ 

'P f a:ee:i:7v"a:eee 1um:i:H:eus 1000 1000 9.7 X 10~ 

pa±nt) 

'P fa:dsereee eH: sel:i:d 1000 1000 9.7 X 10~ 

~a:r:r±e:t) 

'P (trie:i:a:eee ,..,a:eer) 1000 1000 9.7 X 10~ 

'P (eefier €erms) 20 20 9.7 X 10~ 

'Pa: 182 'Pa:H:ea:lum (73) 20 20 6.2 X 10~ 

'Pe 160 'Perb:i:Wft (65) 20 10 1.1 X 10. 

'Pe 96m 'Pedme e iu:m (43) 1000 1000 3.8 X 10-?-

'Pe 96 6 6 3.2 X lOs 

'Pe 97m 1000 200 1.5 X 10. 

'Pe 97 1000 400 1.4 X 10-? 

'Pe 99m 100 100 5.2 X 10~ 

'Pe 99 1000 25 1.7 X 10--a 

'Pe 125m Tellurhtm (52) 1000 100 1.8 X 10. 

Te 127m 300 20 4.0 X 10. 

'Pe 127 300 20 2.6 X 10~ 

Te 129m 30 10 2.5 X 10. 

Te 129 100 20 2.0 X 10-1-

'Pe 131m 10- 10 8.0 X lOs 
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'fab:!:e :r (eont:±ntied ±8~ 

S~e3: e€ E3:emefie aft a ~~e:i:l A.~e:i:l S~ee:i:€:i:e 
!ad±ontie:I±de atom±e mmtbet ttet:±l'1±t:y 

'Pe 132 7 7 3.1 X 105-

'Pfi 227 'Pfier:i:um ~90) 200 0.2 3.2 X 10* 

'Pfi 228 6 0.008 8.3 X 10. 

'Pfi 230 3 0.003 1.9 X 10~ 

'Pfi 231 1000 25 5.3 X 105-

'Pfi 232 Uft3::i:m:i:eea Ufil:i:mitea 1.1 X 10-" 

'Pfi 234 10 10 2.3 X 10* 

'Pfi ~ ftaeura3: l Ufi3:im:i:tee3: Uftl:i:m:i:tea 2.2 X 10-" 

1'11 (ittadiated)** 

'!'3:: 200 'Pfia3:l:i:um (81) 20 20 5.8 X 105-

'1?3:: 201 200 200 2.2 X 105-

'Pl 202 40 40 5.4 X 10* 

'1?3:: 204 300 10 4.3 X 10. 

'Pm 170 'Pfiu3::i:um (69) 300 10 6.0 X 10~ 

'Pm 171 1000 100 1.1 X 10~ 

u 230 Uraft:i:Wft (92) 100 0.1 2.7 X 10* 

u 232 30 0.03 2.1 X 10~ 

u 233 100 0.1 9.5 X 10~ 

u 234 100 0.1 6.2 X 10~ 

u 235 100 0.2 2.1 X 10-6 

u 236 200 0.2 6.3 X 10-s 

u 238 Ufil:i:mitea Ufil:i:mited 3. 3 X 10-" 

e (nat: tit a :I) enf:irrrited enf:±rnited (!lee 'fab:Ie 

e (enriehed) ~ 28% en:Iirrrited enf:±rnited (!lee 'fab:Ie 

28% 0%: g:t:eate:t: :1:66 6.3:: (see 'fab:Ie 
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'f'~bl:e r (eont:i::noed H:l 

Symee3: e:E E±effieae a:ael ~~e:i:l At~E:i:l 
:r:~d:i::onoc:l:±de ~torn±e nomber 

e (depl:eted) enl: ±m± ted enl:±m± t e 
(see 'f'~bl:e nn 

e (i:r::r:~d±ated)*** 

~T u 48 IJa::aa:eHum ~ 23) 6 6 1.7 X 105 

w 181 'Pu:agsee:a ~74) 200 100 5.0 X 10~ 

w 185 1000 25 9.7 X 10~ 

w 187 40 20 7.0 X 10; 

Xe 127 ~u:aeeffipressedl* Xe:ae:a (54) 70 70 2.8 X 1o• 

Xe 127 (e!empressed)* 5 5 2.8 X 1o• 

Xe 131ffi (ceffipresseel)* 10 10 1.0 X 105 

Xe 131ffi (u:aceffiPressed)* 100 100 1.0 X 105 

Xe 133 (u:aceffipressed)* 1000 1000 1.9 X 105 

Xe 133 (ceffipressedl* 5 5 1.9 X 105 

Xe 135 (u:aceffiPressed)* 70 70 2.5 X 105 

Xe 135 (ceffiPressed)* 2 2 2.5 X 105 

" l 87 Yeer:i:um ( 3 9) 20 20 4.5 X 10~ 

" .L 90 10 10 2.5 X 105 

" l 91ffi 30 30 4.1 X 10"' 

" .L 91 30 30 2.5 X 10. 

" .L 92 10 10 9.5 X 106 

" .L 93 10 10 3.2 X 106 

Yb 169 Yeeerb:i:um ( 70) 80 80 2.3 X 10; 

Yb 175 400 25 1.8 X 105 

Zi:a 65 Zii:ac ( 3 0) 30 30 8.0 X 10~ 

Zia 69ffi 40 20 3.3 X 106 

Zi:a 69 300 20 5.3 X 10"' 
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Table I (Continued 12) 

~SYym~~~e+l-Ae~f--------------~E~l~e~ffi~.e~a~t~a~a~d~---*~(Ci) A. ( Ci) Speeifie 
Act.ivity :c: adionttc 1 ide atomic nmttbe:c: 

3r 93 

3r 95 

3r 97 

+ 

3ireeaium (40) 1000 

20 

20 

200 

20 

20 

3. 5 X 10~ 

2. 0 X 10* 

Por the pm:pose of table I, contp:c: essed gas nteans a gas at a p:c: essu:c: e 
which exceeds the atttbient atmosphe:c:ic presstt:c:e at the location where the 
contaimuent system was closed. 

** crfie · values ef ~ aad ~ must oee ealeulatea in: aeeeraan:ee -with the 
p:c:ocedtt:c:e specified in appendix A, parag:c:aph c, taking into account the 
activity of the fission p:c:odttcts and of the uraniuru 233 in addition to 
that of the thotiuru. 

* * * tpfie ·.ralues ef ~ an:a ~ fftUS'e be ealeula'eea in: aeeeraan:ee witfi tfie 
p:rocedute specified in appendix A, pa:ragtaph c, taking into account the 
acti~ity of the fission p:roducts and plutonitrru isotopes in addition to 
that of the tt:r animu. 
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STAFF COMMENT. The following Table I is all new material and is 
not underscored so as to improve readability. 

Symbol of 

Radionuclide 

Ac-225 

Ac-227 

Ac-228 

Ag-105 

Ag-108m 

Ag-110m 

Ag-111 

Al-26 

Am-241 

Am-242m 

Am-243 

Ar-37 

Ar-39 

Ar-41 

Ar-42 

As-72 

As-73 

As-74 

As-76 

As-77 

At-211 

Au-193 

Au-194 

Au-195 

Au-196 

Au-198 

Au-199 

Ba-131 

TABLE I 
A1 and A2 Values for Radionuclides 

(See Footnotes at end of Table) 

Element and 

Atomic Number A1 (TBq) A1 (Ci) A2 (TBq) A,(Ci) 

Actinium(89) 0.6 16.2 1E-2 0.270 

40 1080 2E-5 5.41E-4 

0.6 16.2 0.4 10.8 

Silver(47) 2 54.1 2 54.1 

0.6 16.2 0.6 16.2 

0.4 10.8 0.4 10.8 

0.6 16.2 0.5 13.5 

Al urn inurn ( 13 ) 0.4 10.8 0.4 10.8 

Americium(95) 2 54.1 2E-4 5.41E-3 

2 54.1 2E-4 5.41E-3 

2 54.1 2E-4 5.41E-3 

Argon(l8) 40 1080 40 1080 

20 541 20 541 

0.6 16.2 0.6 16.2 

0.2 5.41 0.2 5.41 

Arsenic(33) 0.2 5.41 0.2 5.41 

40 1080 40 1080 

1 27.0 0.5 13.5 

0.2 5.41 0.2 5.41 

20 541 0.5 13.5 

Astatine(85l 30 811 2 54.1 

Go1d(79) 6 162 6 162 

1 27.0 1 27.0 

10 270 10 270 

2 54.1 2 54.1 

3 81.1 0.5 13.5 

10 270 0.9 24.3 

Barium(56) 2 54.1 2 54.1 
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Specific Activity 

(TBq/g) (Ci/g) 

2.1E3 5.8E4 

2.7 7.2E1 

8.4E4 2.2E6 

1.1E3 3.0E4 

9.7E-1 2.6E1 

1.8E2 4.7E3 

5.8E3 1.6E5 

7.0E-4 1.9E-2 

1. 3E-1 3.4 

3.6E-1 1.0E1 

7.4E-3 2.0E-1 

3.7E3 9.9E4 

1.3 3. 4E1 

1.5E6 4.2E7 

9.6 2.6E2 

6.2E4 1.7E6 

8.2E2 2.2E4 

3.7E3 9.9E4 

5.8E4 1.6E6 

3.9E4 1. OE6 

7.6E4 2.1E6 

3.4E4 9.2E5 

1.5E4 4.1E5 

1.4E2 3.7E3 

4.0E3 1.1E5 

9.0E3 2.4E5 

7.7E3 2.1E5 

3.1E3 8.4E4 



Specific Ac:i·;:.:y 

Symbol of Element and 
Radionuclide Atomic Number A1 (TBql A, (Cil A,(TBq) A, (Cil (TBq/g) {Ci /g) 

Ba-13 3m 10 270 0.9 24.3 2.2E4 6.1E5 

Ba-133 3 81.1 3 81.1 9.4 2.6E2 

Ba-140 0.4 10.8 0.4 10.8 2.7E3 7. 3E4 

Be-7 Beryllium ( 4 l 20 541 20 541 1. 3E4 3.5E5 

Be-10 20 541 0.5 13.5 8. 3E-4 2.2E-2 

Bi-205 Bismuth(83) 0.6 16.2 0.6 16.2 1. 5E-3 4. 2E4 

Bi-206 0.3 8.11 0.3 8.11 3.8E3 1. OE5 

Bi-207 0.7 18.9 0.7 18.9 1.9 5.2E1 

Bi-210m 0.3 8.11 3E-2 0.811 2.1E-5 5.7E-4 

Bi-210 0.6 16.2 0.5 13.5 4.6E3 1.2E5 

Bi-212 0.3 8.11 0.3 8.11 5.4E5 1. 5E7 

Bk-247 Berkeliurn(97) 2 54.1 2E-4 5.41E-3 3.8E-2 1.0 

Bk-249 40 1080 8E-2 2.16 6.1E1 1. 6E3 

Br-76 (Bromine) (35) 0.3 8.11 0.3 8.11 9.4E4 2.5E6 

Br-77 3 81.1 3 81.1 2. 6E4 7.1E5 

Br-82 0.4 10.8 0.4 10.8 4.0E4 1.1E6 

C-11 Carbon(6) 1 27.0 0.5 13.5 3.1E7 8.4E8 

C-14 40 1080 2 54.1 1.6E-1 4.5 

Ca-41 Calcium (20) 40 1080 40 1080 3.1E-3 8.5E-2 

Ca-45 40 1080 0.9 24.3 6.6E2 1.8E4 

ca-47 0.9 24.3 0.5 13.5 2. 3E4 6.1E5 

Cd-109 Cadrni urn ( 4 8) 40 1080 1 27.0 9.6E1 2. 6E3 

Cd-113m 20 541 9E-2 2.43 8.3 2.2E2 

Cd-115m 0.3 8.11 0.3 8.11 9.4E2 2.5E4 

Cd-115 4 108 0.5 13.5 1.9E4 5.1E5 

Ce-139 Ceriurn(58) 6 162 6 162 2.5E2 6.8E3 

Ce-141 10 270 0.5 13.5 1.1E3 2.8E4 

Ce-143 0.6 16.2 0.5 13.5 2.5E4 6.6E5 

Ce-144 0.2 5.41 0.2 5.41 1.2E2 3.2E3 

Cf-248 Californium ( 98) 30 811 3E-3 8.11E-2 5.8E1 1.6E3 

Cf-249 2 54.1 2E-4 5.41E-3 1. 5E-1 4.1 
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.3pec::.:.c . .;c-::.·.;:. :y 
Symbol of Element and 
Radionuclide Atomic Number A, (TBqJ A, (Ci) A, (TBqJ A, (CiJ (TBq/g) (Ci/g) 

Cf-250 5 135 5E-4 l.35E-2 4.0 1.lE2 

Cf-251 2 54.1 2E-4 5.41E-3 5.9E-2 1.6 

Cf-252 0.1 2.70 1E-3 2.70E-2 2.0E1 5.4E2 

Cf-253 40 1080 6E-2 1. 62 1.1E3 2.9E4 

Cf-254 3E-3 8 .11E-2 6E-4 1.62E-2 3.1E2 8.5E3 

Cl-36 Chlorine(17} 20 541 0.5 13.5 1.2E-3 3.3E-2 

Cl-38 0.2 5.41 0.2 5.41 4.9E6 1. 3E8 

cm-240 Curium(96} 40 1080 2E-2 0.541 7.5E2 2.0E4 

Cm-241 2 54.1 0.9 24.3 6.1E2 1.7E4 

Cm-242 40 1080 1E-2 0.270 1.2E2 3. 3E3 

cm-243 3 81.1 3E-4 8 .11E-3 1.9 5 .2E1 

Cm-244 4 108 4E-4 1.08E-2 3.0 8.1E1 

Cm-245 2 54.1 2E-4 5.41E-3 6.4E-3 1.7E-1 

Cm-246 2 54.1 2E-4 5.41E-3 1.1E-2 3 .lE-1 

Cm-247 2 54.1 2E-4 5.41E-3 3.4E-6 9. 3E-5 

Cm-248 4E-2 1. 08 5E-5 1.35E-3 1.6E-4 4.2E-3 

Co-55 Cobalt(27} 0.5 13.5 0.5 13.5 1.1E5 3.1E6 

Co-56 0.3 8.11 0.3 8.11 1.1E3 3.0E4 

Co-57 8 216 8 216 3.1E2 8.4E3 

Co-58m 40 1080 40 1080 2.2E5 5.9E6 

Co-58 1 27.0 1 27.0 1. 2E3 3.2E4 

Co-60 0.4 10.8 0.4 10.8 4.2E1 1.1E3 

Cr-51 Chromium ( 24 J 30 811 30 811 3.4E3 9.2E4 

Cs-129 Cesium(55} 4 108 4 108 2.8E4 7.6E5 

Cs-131 40 1080 40 1080 3.8E3 1.0E5 

Cs-132 1 27.0 1 27.0 5.7E3 1. SE5 

Cs-134m 40 1080 9 243 3.0E5 8.0E6 

Cs-134 0.6 16.2 0.5 13.5 4.8E1 1. 3E3 

Cs-135 40 1080 0.9 24.3 4.3E-5 1.2E-3 

Cs-136 0.5 13.5 0.5 13.5 2.7E3 7.3E4 

Cs-137 2 54.1 0.5 13.5 3.2 8.7E1 
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5peci.::c :\c: i. ·;i.: 'I 

Symbol of Element and 
Raiionuclide Atomic Number A1 (TBq) A1 (Ci) A,(TBq) A2 (Ci) (TBq/g) (Ci/g) 

Cu-64 Copper (29) 5 135 0.9 24.3 1. 4E5 3.9E6 

cu-67 9 243 0.9 24.3 2.8E4 7.6E5 

Dy-159 Dysprosium(66l 20 541 20 541 2.1E2 5. 7E3 

Dy-165 0.6 16.2 0.5 13.5 3.0E5 8.2E6 

Dy-166 0.3 8.11 0.3 8.11 8.6E3 2. 3E5 

Er-169 Erbium(68l 40 1080 0.9 24.3 3 .1E3 8. 3E4 

Er-171 0.6 16.2 0.5 13.5 9.0E4 2.4E6 

Es-253 Einsteinium(99)* 200 5400 2E-2 5.41E-1 

Es-254 30 811 3E-3 8 .11E-2 

Es-254m 0.6 16.2 0.4 10.8 

Es-255 

Eu-147 Europium( 63 l 2 54.1 2 54.1 1.4E3 3.7E4 

Eu-148 0.5 13.5 0.5 13.5 6.0E2 1.6E4 

Eu-149 20 541 20 541 3.5E2 9.4E3 

Eu-150 0.7 18.9 0.7 18.9 6.1E4 1. 6E6 

Eu-l52m 0.6 16.2 0.5 13.5 8.2E4 2.2E6 

Eu-152 0.9 24.3 0.9 24.3 6.5 1.8E2 

Eu-154 0.8 21.6 0.5 13.5 9.8 2.6E2 

Eu-155 20 541 2 54.1 1. BEl 4.9E2 

Eu-156 0.6 16.2 0.5 13.5 2.0E3 5.5E4 

F-18 Fluorine(9l 1 27.0 0.5 13.5 3.5E6 9.5E7 

Fe-52 Iron(26) 0.2 5.41 0.2 5.41 2. 7E5 7. 3E6 

Fe-55 40 1080 40 1080 8.8E1 2.4E3 

Fe-59 0.8 21.6 0.8 21.6 l.8E3 S.OE4 

Fe-60 40 1080 0.2 5.41 7.4E-4 2.0E-2 

Fm-255 Fermium(lOO)** 40 1080 0.8 21.6 

Fm-257 10 270 8E-3 2.16E-1 

Ga-67 Gallium(31l 6 162 6 162 2.2E4 6.0E5 

Ga-68 0.3 8.11 0.3 8.11 1.5E6 4.1E7 

Ga-72 0.4 10.8 0.4 10.8 l.lE5 3.1E6 

Gd-146 Gadolinium(64l 0.4 10.8 0.4 10.8 6.9E2 1. 9E4 
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Spec~:~c Ac:~·~~ :y 
Symbol of E:lement and 
Radionuclide Atomic Number A1 (TBq) A1 (Ci) A2 (TBq) A, (Ci) (TBq/g) (Ciig) 

Gd-148 3 81.1 3E-4 8 .11E-3 1.2 3.2E1 

Gd-153 10 270 5 135 1. 3E2 3.5E3 

Gd-159 4 108 0.5 13.5 3.9E4 1.1E6 

Ge-68 Germanium(32) 0.3 8.11 0.3 8.11 2.6E2 7.1E3 

Ge-71 40 1080 40 1080 5.8E3 1.6E5 

Ge-77 0.3 8.11 0.3 8.11 1. 3E5 3.6E6 

H-3 Hydrogen(1) See T-Tritium 

Hf-172 Hafnium(72) 0.5 13.5 0.3 8.11 4.1E1 1.1E3 

Hf-175 3 81.1 3 81.1 3.9E2 1.1E4 

Hf-181 2 54.1 0.9 24.3 6. 3E2 1.7E4 

Hf-182 4 108 3E-2 0. 811 8.1E-6 2.2E-4 

Hg-194 Mercury ( 8 0) 1 27.0 1 27.0 1. 3E-1 3.5 

Hg-195m 5 135 5 135 1.5E4 4.0E5 

Hg-197m 10 270 0.9 24.3 2.5E4 6.7E5 

Hg-197 10 270 10 270 9. 2E3 2.5E5 

Hg-203 4 108 0.9 24.3 5.1E2 1.4E4 

Ho-163 Holmium(67) 40 1080 40 1080 2.7 7.6E1 

Ho-166m 0.6 16.2 0.3 8.11 6.6E-2 1.8 

Ho-166 0.3 8.11 0.3 8.11 2. 6E4 7.0E5 

I-123 Iodine(53) 6 162 6 162 7.1E4 1.9E6 

I-124 0.9 24.3 0.9 24.3 9.3E3 2.5E5 

I-125 20 541 2 54.1 6.4E2 1.7E4 

I-126 2 54.1 0.9 24.3 2. 9E3 8.0E4 

I-129 Unlimited Unlimited Unlimited Unlimited 6.5E-6 1.8E-4 

I-131 3 81.1 0.5 13.5 4.6E3 1. 2E5 

I-132 0.4 10.8 0.4 10.8 3.8E5 l.OE7 

I-133 0.6 16.2 0.5 13.5 4 .2E4 1.1E6 

I-134 0.3 8.11 0.3 8.11 9.9E5 2.7E7 

I-135 0.6 16.2 0.5 13.5 1. 3E5 3.5E6 

In-111 Indium(49) 2 54.1 2 54.1 1. 5E4 4.2ES 

In-113m 4 108 4 108 6.2E5 1. 7E7 
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Speci.:~c Ac::~vi.:y 

Symbol of Element and 
Radionuclide Atomic Number A,(TBq) A, (Ci) A,(TBq) A, (Ci) (TBq/g) (Ci/g) 

In-114m 0.3 8.11 0.3 8.11 8.6E2 2. 3E4 

In-115m 6 162 0.9 24.3 2.2E5 6.1E6 

Ir-189 Iridium(77) 10 270 10 270 1.9E3 5.2E4 

Ir-190 0.7 18.9 0.7 18.9 2.3E3 6.2E4 

Ir-192 1 27.0 0.5 13.5 3.4E2 9.2E3 

Ir-193m 10 270 10 270 2.4E3 6.4E4 

Ir-194 0.2 5.41 0.2 5.41 3.1E4 8.4E5 

K-40 Potassium(19) 0.6 16.2 0.6 16.2 2.4E-7 6.4E-6 

K-42 0.2 5.41 0.2 5.41 2.2E5 6.0E6 

K-43 1.0 27.0 0.5 13.5 1.2E5 3. 3E6 

Kr-81 Krypt.on ( 3 6) 40 1080 40 1080 7.8E-4 2.1E-2 

Kr-85m 6 162 6 162 3.0E5 a.2E6 

Kr-a5 20 541 10 270 1.5E1 3.9E2 

Kr-a7 0.2 5.41 0.2 5.41 1.0E6 2.8E7 

La-137 Lanthanum(57) 40 lOaO 2 54.1 1.6E-3 4.4E-2 

La-140 0.4 lO.a 0.4 lO.a 2.1E4 5.6E5 

Lu-172 Lutetium(71) 0.5 13.5 0.5 13.5 4. 2E3 1.1ES 

Lu-173 a 216 a 216 5.6E1 1.5E3 

Lu-174m 20 541 a 216 2.0E2 5. 3E3 

Lu-174 a 216 4 lOa 2. 3E1 6.2E2 

Lu-177 30 a11 0.9 24.3 4.1E3 1.1E5 

MFP For mixed fission products, use formula for mixtures or Table II 

Mg-2a Magnesium(12) 0.2 5.41 0.2 5.41 2.0E5 5.4E6 

Mn-52 Manganese(25) 0.3 a.11 0.3 a.u 1.6E4 4.4E5 

Mn-53 Unlimited Unlimited Unlimited Unlimited 6.8E-5 1. 8E-3 

Mn-54 1 27.0 1 27.0 2.9E2 7. 7E3 

Mn-56 0.2 5.41 0.2 5.41 a.OE5 2. 2E7 

Mo-93 Molybdenum(42) 40 1oao 7 la9 4.1E-2 1.1 

Mo-99 0.6 16.2 0.5 13.5*** l.aE4 4.8E5 

N-13 Nitrogen(?) 0.6 16.2 0.5 13.5 5.4E7 1.5E9 

Na-22 Sodium(ll) 0.5 l3. 5 0.5 13.5 2.3E2 6. 3E3 
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3peci.:i.c .;c:..:.~/.:.. :.y 
Symbol of Element and 
Radionuclide Atomic Number A1 (TBq) A1 (Ci) A,(TBqJ A2 (Ci) (TBq/g) (Ci/gJ 

Na-24 0.2 5.41 0.2 5.41 3.2E5 8.7E6 

Nb-92m Niobium(41J 0.7 18.9 0.7 18.9 5.2E3 1.4E5 

Nb-93m 40 1080 6 162 8.8 2.4E2 

Nb-94 0.6 16.2 0.6 16.2 6.9E-3 1.9E-1 

Nb-95 1 27.0 1 27.0 1.5E3 3.9E4 

Nb-97 0.6 16.2 0.5 13.5 9.9E5 2. 7E7 

Nd-147 Neodymium ( 60) 4 108 0.5 13.5 3.0E3 8.1E4 

Nd-149 0.6 16.2 0.5 13.5 4.5E5 l.2E7 

Ni-59 Nicke1(28J 40 1080 40 1080 3.0E-3 8.0E-2 

Ni-63 40 1080 30 811 2.1 5.7E1 

Ni-65 0.3 8.11 0.3 8.11 7.1E5 1.9E7 

Np-235 Neptunium ( 93) 40 1080 40 1080 5.2El l.4E3 

Np-236 7 189 1E-3 2.70E-2 4.7E-4 l. 3E-2 

Np-237 2 54.1 2E-4 5.41E-3 2.6E-5 7.1E-4 

Np-239 6 162 0.5 13.5 8.6E3 2. 3E5 

Os-185 Osmiwn(76) 1 27.0 1 27.0 2.8E2 7.5E3 

Os-191m 40 1080 40 1080 4.6E4 l. 3E6 

Os-191 10 270 0.9 24.3 1.6E3 4.4E4 

Os-193 0.6 16.2 0.5 13.5 2.0E4 5.3E5 

Os-194 0.2 5.41 0.2 5.41 1.1E1 3.1E2 

P-32 Phosphorus ( 15 J 0.3 8.11 0.3 8.11 1.1E4 2.9E5 

P-33 40 1080 0.9 24.3 5.8E3 1.6E5 

Pa-230 Protactiniwn(91J 2 54.1 0.1 2.70 1.2E3 3.3E4 

Pa-231 0.6 16.2 6E-5 l. 62E-3 1.7E-3 4.7E-2 

Pa-233 5 135 0.9 24.3 7.7E2 2.1E4 

Pb-201 Lead(82J 1 27.0 1 27.0 6.2E4 1.7E6 

Pb-202 40 1080 2 54.1 1. 2E-4 3.4E-3 

Pb-203 3 81.1 3 81.1 1.1E4 3.0E5 

Pb-205 Unlimited Unlimited Unlimited Unlimited 4.5E-6 1.2E-4 

Pb-210 0.6 16.2 9E-3 0.243 2.8 7.6E1 

Pb-212 0.3 8.11 0.3 8.11 5.1E4 1.4E6 
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~ Symbol of Element and ·-! 
'1 Radionuclide Atomic Number A1 (TBq) A1 (Ci) A2 (TBq) A2 (Ci) (TBq/g) (Ci/g) I 
1 

] 
:I Pd-103 Palladi urn ( 4 6) 40 1080 40 1080 2.8E3 7.5E4 

Pd-107 Unlimited Unlimited Unlimited Unlimited 1.9E-5 5.1E-4 

Pd-109 0.6 16.2 0.5 13.5 7. 9E4 2.1E6 

Prn-143 Promethium ( 61) 3 81.1 3 81.1 1. 3E2 3.4E3 
,j 
A Prn-144 0.6 16.2 0.6 16.2 9.2E1 2.5E3 

;l Prn-145 30 811 7 189 5.2 1.4E2 
~-·J 

.1 

1 Prn-147 40 1080 0.9 24.3 3.4E1 9. 3E2 
1 
\l 

i 
Prn-148m 0.5 13.5 0.5 13.5 7.9E2 2.1E4 

Prn-149 0.6 16.2 0.5 13. 5 1. 5E4 4.0E5 

I Prn-151 3 81.1 0.5 13.5 2.7E4 7. 3E5 .J 
1 
! ., 
~ Po-208 Poloniwn(84) 40 1080 2E-2 0.541 2.2E1 5.9E2 

Po-209 40 1080 2E-2 0.541 6.2E-1 1. 7E1 

Po-210 40 1080 2E-2 0.541 1. 7E2 4.5E3 

Pr-142 Praseodyrnium(59) 0.2 5.41 0.2 5.41 4.3E4 1.2E6 

Pr-143 4 108 0.5 13.5 2.5E3 6.7E4 

Pt-188 Platinum(78) 0.6 16.2 0.6 16.2 2.5E3 6.8E4 

Pt-191 3 81.1 3 81.1 8. 7E3 2.4E5 

Pt-l93m 40 lOBO 9 243 5.8E3 1.6E5 

Pt-193 40 1080 40 1080 1.4 3.7E1 

Pt-195m 10 270 2 54.1 6.2E3 1. 7E5 

Pt-l97m 10 270 0.9 24.3 3.7E5 1.0E7 

Pt-197 20 541 0.5 13.5 3.2E4 B.7E5 

Pu-236 Plutonium(94) 7 1B9 7E-4 1.89E-2 2.0E1 5. 3E2 

Pu-237 20 541 20 541 4.5E2 l.2E4 

Pu-238 2 54.1 2E-4 5.41E-3 6.3E-l 1. 7El 

Pu-239 2 54.1 2E-4 5.4lE-3 2. 3E-3 6.2E-2 

Pu-240 2 54.1 2E-4 5.41E-3 8.4E-3 2.3E-l 

Pu-241 40 lOBO lE-2 0.270 3.8 1.0E2 

Pu-242 2 54.1 2E-4 5.41E-3 1.5E-4 3.9E-3 

Pu-244 0.3 8.11 2E-4 5.41E-3 6.7E-7 l.8E-5 

Ra-223 Radium( B8) 0.6 16.2 3E-2 0.811 1.9E3 5.lE4 
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Symbol of Element and 

Radionuclide Atomic Number A1 (TBq) A1 (Ci) A2 (TBq) A2 (Ci) (TBq/g) (Ci/g) 

Ra-224 0.3 8.11 6E-2 1.62 5.9E3 1.5E5 

Ra-225 0.6 16.2 2E-2 0.541 1.5E3 3.9E4 

Ra-226 0.3 8.11 2E-2 0.541 3. 7E-2 1.0 

Ra-228 0.6 16.2 4E-2 1. 08 l.OEl 2.7E2 

Rb-81 Rubidium(37) 2 54.1 0.9 24.3 3.1E5 8.4E6 

Rb-83 2 54.1 2 54.1 6.8E2 1.8E4 

Rb-84 1 27.0 0.9 24.3 1.8E3 4. 7E4 

Rb-86 0.3 8.11 0.3 8.11 3.0E3 8.1E4 

Rb-87 Unlimited Unlimited Unlimited Unlimited 3.2E-9 8.6E-8 

Rb(natural) Unlimited Unlimited Unlimited Unlimited 6.7E6 1.8E8 

Re-183 Rhenium ( 7 5) 5 135 5 135 3.8E2 1.0E4 

Re-184m 3 81.1 3 81.1 1.6E2 4 .3E3 

Re-184 1 27.0 1 27.0 6.9E2 1.9E4 

Re-186 4 108 0.5 13.5 6. 9E3 1.9E5 

Re-187 Unlimited Unlimited Unlimited Unlimited 1. 4E-9 3.8E-8 

Re-188 0.2 5.41 0.2 5.41 3.6E4 9.8E5 

Re-189 4 108 0.5 13.5 2.5E4 6.8E5 

Re(natural) Unlimited Unlimited Unlimited Unlimited 2.4E-8 

Rh-99 Rhodium(45) 2 54.1 2 54.1 3. OE3 8.2E4 

Rh-101 4 108 4 108 4.1E1 1.1E3 

Rh-102m 2 54.1 0.9 24.3 2. 3E2 6.2E3 

Rh-102 0.5 13.5 0.5 13.5 4.5E1 1.2E3 

Rh-103m 40 1080 40 1080 1.2E6 3. 3E7 

Rh-105 10 270 0.9 24.3 3.1E4 8.4E5 

Rn-222 Radon(86) 0.2 5.41 4E-3 0.108 5.7E3 l.SES 

Ru-97 Ruthenium(44l 4 108 4 108 1.7E4 4.6E5 

Ru-103 2 54.1 0.9 24.3 1. 2E3 3.2E4 

Ru-105 0.6 16.2 0.5 13.5 2.5E5 6.7E6 

Ru-106 0.2 5.41 0.2 5.41 1.2E2 3.3E3 

S-35 Sulfur(l6) 40 1080 2 54.1 1. 6E3 4. 3 E:4 

Sb-122 Antimony (51) 0.3 8.11 0.3 8.11 1.5E4 4.0E5 
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j 
:l Spec::.:..c Ac:.:.v:.:y i ,, 

Symbol of Element and -j 
Radionuclide Atomic Number A,(TBq) A1 (Ci) A1 (TBq) A1 (Ci) (TBq/g) (Ci/g) 

·i 
.. j 

'! Sb-124 0.6 16.2 0.5 13.5 6.5E2 1. 7E4 
1 
l 
l 

Sb-125 2 54.1 0.9 24.3 3.9E1 l.OE3 
'\1 
j 

Sb-126 0.4 10.8 0.4 10.8 3.1E3 8.4E4 

':l Sc-44 Scandiwn(21) 0.5 13.5 0.5 13.5 6.7E5 1.8E7 
l 

Sc-46 0.5 13.5 0.5 13.5 1. 3E3 3.4E4 

Sc-47 9 243 0.9 24.3 3.1E4 8. 3E5 

Sc-48 0.3 8.11 0.3 8.11 5.5E4 1.5E6 

Se-75 Selenium(34) 3 81.1 3 81.1 5.4E2 1.5E4 

Se-79 40 1080 2 54.1 2.6E-3 7.0E-2 

Si-31 Silicon(14) 0.6 16.2 0.5 13.5 1.4E6 3.9E7 

Si-32 40 1080 0.2 5.41 3.9 1.1E2 

Sm-145 Samarium ( 62) 20 541 20 541 9.8E1 2.6E3 

Sm-147 Unlimited Unlimited Unlimited Unlimited 8.5E-1 2.3E-8 

Sm-151 40 1080 4 108 9.7E-1 2.6E1 

Sm-153 4 108 0.5 13.5 1.6E4 4.4E5 

Sn-113 Tin(50) 4 108 4 108 3. 7E2 1. OE4 

Sn-117m 6 162 2 54.1 3.0E3 8. 2E4 

Sn-119m 40 1080 40 1080 1. 4E2 3.7E3 

Sn-121m 40 1080 0.9 24.3 2.0 5.4E1 

Sn-123 0.6 16.2 0.5 13.5 3.0E2 8.2E3 

Sn-125 0.2 5.41 0.2 5.41 4.0E3 1.1E5 

Sn-126 0.3 8.11 0.3 8.11 1.0E-3 2.8E-2 

Sr-82 Strontium(38) 0.2 5.41 0.2 5.41 2. 3E3 6.2E4 

Sr-85m 5 135 5 135 1.2E6 3. 3E7 

Sr-85 2 54.1 2 54.1 8.8E2 2.4E4 

Sr-87m 3 81.1 3 81.1 4.8ES l.3E7 

Sr-89 0.6 16.2 0.5 13.5 1.1E3 2.9E4 

Sr-90 0.2 5.41 0.1 2.70 5.1 1.4E2 

Sr-91 0.3 8.11 0.3 8.11 1. 3E5 3.6E6 

Sr-92 0.8 21.6 0.5 13.5 4.7E5 1. 3E7 

T Tritium(1) 40 1080 40 1080 3.6E2 9. 7E3 
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Spec.:..:ic . .;c::·;::y 
Symbol of Element and 
Radionuclide Atomic Number A1 (TBq) A1 (Ci) A2 (T8q) A, (Ci) (TBq/g) (Ci/g) 

Ta-178 Tantalum(73) 1 27.0 1 27.0 4.2E6 1.1E8 

Ta-179 30 811 30 811 4.1E1 1.1E3 

Ta-182 0.8 21.6 0.5 13.5 2. 3E2 6 .2E3 

Tb-157 Terbium(65) 40 1080 10 270 5.6E-1 1.5E1 

Tb-158 1 27.0 0.7 18.9 5.6E-l 1.5E1 

Tb-160 0.9 24.3 0.5 13.5 4. 2E2 1.1E4 

Tc-95m Technetium ( 43) 2 54.1 2 54.1 8.3E2 2. 2E4 

Tc-96m 0.4 10.8 0.4 10.8 1.4E6 3.8E7 

Tc-96 0.4 10.8 0.4 10.8 1.2E4 3.2E5 

Tc-97m 40 1080 40 1080 5.6E2 1.5E4 

Tc-97 Unlimited Unlimited Unlimited Unlimited 5.2E-5 1. 4E-3 

Tc-98 0.7 18.9 0.7 18.9 3.2E-5 8.7E-4 

Tc-99m 8 216 8 216 1.9E5 5.3E6 

Tc-99 40 1080 0.9 24.3 6. JE-4 1.7E-2 

Te-118 Tellurium(52) 0.2 5.41 0.2 5.41 6.8E3 1. 8E5 

Te-121rn 5 135 5 135 2.6E2 7. OE3 

Te-121 2 54.1 2 54.1 2.4E3 6.4E4 

Te-123rn 7 189 7 189 3.3E2 8.9E3 

Te-125m 30 811 9 243 6. 7E2 1.8E4 

Te-127m 20 541 0.5 13.5 3.5E2 9.4E3 

Te-127 20 541 0.5 13.5 9.8E4 2.6E6 

Te-129m 0.6 16.2 0.5 13.5 1.1E3 3.0E4 

Te-129 0.6 16.2 0.5 13.5 7.7E5 2.1E7 

Te-131m 0.7 18.9 0.5 13.5 3.0E4 8.0E5 

Te-132 0.4 10.8 0.4 10.8 1.1E4 3.0E5 

Th-227 Thorium(90) 9 243 1E-2 0.270 1.1E3 3.1E4 

Th-228 0.3 8.11 4E-4 1. 08E-2 3.0E1 8.2E2 

Th-229 0.3 8.11 3E-5 8 .11E-4 7.9E-3 2.1E-1 

Th-230 2 54.1 2E-4 5.41E-3 7.6E-4 2.1E-2 

Th-231 40 1080 0.9 24.3 2.0E4 5.3ES 

Th-232 Unlimited Unlimited Unlimited Unlimited 4.0E-9 1.1E-7 
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Specific Ac:i.vi:y 
Symbol of Element and 
Radionuclide Atomic Number A1 (TBq) A, (Ci) A2 (TBq) A, (Ci) (TBq/g) (Ci/g) 

Th-234 0.2 5.41 0.2 5.41 8.6E2 2.3E4 

Th{natural) Unlimited Unlimited Unlimited Unlimited 8.1E-9 2.2E-7 

Ti-44 Titanium(22) 0.5 13.5 0.2 5.41 6.4 1. 7E2 

Tl-200 Thallium( 81.1) 0.8 21.6 0.8 21.6 2.2E4 6.0E5 

Tl-201 10 270 10 270 7.9E3 2.1E5 

Tl-202 2 54.1 2 54.1 2.0E3 5.3E4 

Tl-204 4 108 0.5 13.5 1. 7El 4.6E2 

Tm-167 Thulium ( 69) 7 189 7 189 3.1E3 8.5E4 

Tm-168 0.8 21.6 0.8 21.6 3.1E2 8. 3E3 

Tm-170 4 108 0.5 13.5 2.2E2 6.0E3 

Tm-171 40 1080 10 270 4.0E1 1.1E3 

U-230 Uranium(92) 40 1080 lE-2 0.270 l.OE3 2.7E4 

U-232 3 81.1 3E-4 · 8.11E-3 8. 3E-1 2.2E1 

U-233 10 270 lE-3 2.70E-2 3.6E-4 9.7E-3 

U-234 10 270 lE-3 2.70E-2 2. 3E-4 6.2E-3 

U-235 Unlimited Unlimited Unlimited Unlimited 8.0E-8 2.2E-6 

U-236 10 270 1E-3 2.70E-2 2.4E-6 6.5E-5 

U-238 Unlimited Unlimited Unlimited Unlimited 1. 2E-8 3.4E-7 

U(natural) Unlimited Unlimited Unlimited Unlimited 2.6E-8 7.1E-7 

U(enriched Unlimited Unlimited Unlimited Unlimited (See 
5% or less) Table 

A-3) 

U(enriched 10 270 lE-3 2.70E-2 (See 
more than Table 
5%) A-3) 

U(depleted) Unlimited Unlimited Unlimited Unlimited (See 
Table 
A-3) 

V-48 Vanadium(23) 0.3 8.11 0.3 8.11 6. 3E3 1. 7E5 

V-49 40 1080 40 1080 3.0E2 8.1E3 

W-178 Tungsten(74) 1 27.0 1 27.0 1.3E3 3.4E4 

W-181 30 811 30 811 2.2E2 6.0E3 

W-185 40 1080 0.9 24.3 3.5E2 9.4E3 

W-187 2 54.1 0.5 13.5 2.6E4 7.0E5 

474 



3peci:ic Ac~:.·.,ri::l 

Symbol of Element and 
Radionuclide Atomic Number A1 (TBq) A1 (Ci) A2 (TBq) A2 (Ci) (TBq/g) (Ci/g) 

W-188 0.2 5.41 0.2 5.41 3.7E2 1. OE4 

Xe-122 xenon (54) 0.2 5.41 0.2 5.41 4.8E4 1. 3E6 

xe-123 0.2 5.41 0.2 5.41 4.4E5 1. 2E7 

Xe-127 4 108 4 108 1.0E3 2.8E4 

xe-131m 40 1080 40 1080 3.1E3 8.4E4 

Xe-133 20 541 20 541 6.9E3 1.9E5 

Xe-135 4 108 4 108 9.5E4 2.6E6 

Y-87 Yttrium(39) 2 54.1 2 54.1 1.7E4 4.5E5 

Y-88 0.4 10.8 0.4 10.8 5.2E2 1.4E4 

Y-90 0.2 5.41 0.2 5.41 2.0E4 5.4E5 

Y-91m 2 54.1 2 54.1 1.5E6 4.2E7 

Y-91 0.3 8.11 0.3 8.11 9.1E2 2.5E4 

Y-92 0.2 5.41 0.2 5.41 3.6E5 9.6E6 

Y-93 0.2 5.41 0.2 5.41 1.2E5 3.3E6 

Yb-169 Ytterbium(70) 3 81.1 3 81.1 8.9E2 2.4E4 

Yb-175 30 811 0.9 24.3 6. 6E3 1.8E5 

Zn-65 Zinc (30) 2 54.1 2 54.1 3.0E2 8.2E3 

zn-69m 2 54.1 0.5 13.5 1.2E5 3.3E6 

zn-69 4 108 0.5 13.5 1.8E6 4.9E7 

Zr-88 Zirconium(40 3 81.1 3 81.1 6.6E2 1.8E4 

Zr-93 40 1080 0.2 5.41 9. 3E-5 2.5E-3 

Zr-95 1 27.0 0.9 24.3 7.9E2 2.1E4 

zr-97 0.3 8.11 0.3 8.11 7.1E4 1. 9E6 

International shipments of Einsteinium require multilateral approval of A, and A, values. 

•* International shipments of Fermium require multilateral approval of A1 and A, values. ...... 20 Ci for Mo99 for domestic use. 

475 



Table II 
Relatienship Betvtleen At: and Em- fer Beta Emitters 

----------t'r_Ea-c (!!eV) 

< 0.5 1000 

0.5 < 1. 0 300 

1.0 < 1. 5 100 

1.5 < 2.0 30 

Table II 
General Values for A1 and A2 

Contents 

Only beta- or gamma-emitting nuclides 
are known to be present 

Alpha-emitting nuclides are known to 
be present, or no relevent data are 
ava~lable 

476 

(TBq) 

0.2 

0.10 

~l 

(Ci) 

5 

2.70 

(TBq) 

0.02 

2xlo-s 

(Ci) 

0.5 

5. 41xlo-



Atontic 

Table III 
Relatieaship Bet·,.;eea ~ and the Atemie NW'ft:ber 

of the Radionuclide 

Half life less Half life 
Half life gx:eatex: 

1000 days 

NUI'fl:i9er than 1000 days te 10~ years than 10~ years 

1 to 81 3 Ci 0.05 Ci 3 Ci 

82 and above 0.082 Ci 8.082 Ci 3 Ci 

Table 'fir:/ III 
Activity-Mass Relationships for Uranium/Thoriurn 

Thox: iwn and 
Ux: ani wn Enx: iclunent • 
wt '!s U 235 px:esent 

0.45 5.0 X 10 ..... i!.O X 10~ 

0.7i! (aatural) 7.06 X 10 ..... 1. 4i! X 10~ 

1.0 7.6 X 10 ..... 1.3 X 10~ 

1.5 1.0 X 10-w 1.0 X 10~ 

5.0 i!.7 X 10-w 3.7 X 10~ 

10.0 4.8 X 10-w i!.1 X 10~ 

i!O.O 1.0 X 10-5 1.0 X 10~ 

35.0 i!.O X 10-5 5.0 X 10. 

50.0 i!.5 X 10-5 4.0 X 10. 

90.0 5.8 X 10-5 1.7 X 10. 

93.0 7.0 X 10-5 1.4 X 10. 

95.0 9.1 X 10-5 1.1 X 10. 

Natural ':Fherium i!.i! X 10 ..... 4.6 X 10~-
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Uranium Enrichment* 
wt % u-235 present Specific Activity 

TBq/g Ci/g 

0.45 1.8 X 1o·• 5.0 X 10-7 

0.72 (natural) 2.6 X 1o·• 7.1 X 10-7 

1.0 2.8 X 1o·• 7.6 X 10-7 

1.5 3.7 X 1o·• 1.0 X 1o·• 

5.0 1.0 X 10·7 2.7 X 1o·• 

10.0 1.8 X 10·7 4.8 X 1o·• 

20.0 3.7 X 10·7 1.0 X lo-s 

35.0 7.4 X 10·7 2.0 X lo-s 

50.0 9.3 X 10-7 2.5 X lo-s 

90.0 2.2 X 1o·• 5.8 X lo-s 

93.0 2.6 X 1o·• 7.0 X lo-s 

95.0 3.4 X 1o·• 9.1 X lo-s 

*The figures for uranium include representative values for the activity of the 
uranium-234 which is concentrated during the enrichment process. ~he acti~ity 
for thoJ:iant includes the equilibtittttt concentxation of thoriant 229. 
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