
Frequency of Medical Examinations for Use of Respiratory Protection 
Equipment - Part 20 

(60 FR 7900) 

NRC Regulation Section State Regulation Section Comments 

20.1703 33-10-04.1 -11, subsection 3



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

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

1. Use of process or other engineering controls. The 
licensee or registrant shall use, to the extent 
p.aet"-eab•e practical, process or other engineering 
controls, such as, containment or ventilation, to control 
the concentrations of radioactive material in air.  

2. Use of other controls. When it is not p.aet.ea. .  
practical to apply process or other engineering controls 
to control the concentrations Of radioactive material in 
air to values below those that define an airborne 
radioactivity area, the licensee or registrant, 
consistent with maintaining the- total effective dose 
equivalent as low as is reasonably achievable (ALARA), 
shall increase monitoring, and limit intakes by one or 
more of the following means: 

a. Control of access; 

b. Limitation of exposure times; 

c. Use of respiratory protection equipment; or 

d. Other controls.  

3. Use of individual respiratory protection equipment.  

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
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or certified by the national institute for 
occupational safety and health and the mine 
sifety 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 implement and 
maintain a respiratory protection program that 
includes: 

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

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

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

(d) Written procedures regarding selection, 
fitting, issuance, maintenance, and 
testing of e i-sf respiratory 
protection equipment, including testing 
for operability immediately prior to each 
use; supervision and training of 
personnel; monitoring, including air 
sampling and bioassays; and 
recordkeeping; and 

.(e) Determination by a physician prior to the 
initial fitting of rzepiratcre
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respiratory protection equipment, and ft 
least•, e every twelve months 
thereafter or periodically at a frequency 
determined by' a physician, that the 
individual user is physiially able 

medically fit to use the respiratory 
protection equipment.  

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

(a) The use of process or other engineering 
controls, instead of ..e.p4.atev-.  
respiratory Drotecti on equipment; 

(b) The routine, nonroutine, and emergency 
use of respiiate-r respiratory protection 
equipment; and 

(c) The length of periods of i-esp.a..  
respiratory protection equipment use and 
relief from respirater respiratory 
protection equipment use.  

(5) The licensee or registrant shall advise each 
ep ...... respiratory protection equipment 

user that the user may leave the area at any 
time for relief from r•esp4-•ae 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.
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Low-Level Waste Shipment Manifest Information and Reporting - Parts 20, 61 
(60 FR 15649 and 60 FR 25983) 

NRC Regulation Section State Regulation Section Comments 

20.2006 33-10-04.1-14, subsection 6 

20.2101 33-10-04.1-15, subsection 1 

Appendix G to 10 CFR Part Appendix G to Chapter 33
20 10-04.1 

Amendments to Part 61 None We do not have an equivalent 
to Part 61 in our regulations 
because we do not have any 
land disposal of radioactive 
waste in North Dakota.



"•33-lO-0L.1 -P4 , subsectrn C 

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 -ntended fcr d .p..al 
ea- 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
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-33-10- 04.1 -1 q,5be-on6U nvL 

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 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 of this subsection.  

h-- (1) Each shipment of radioactive waste designated 
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.



'33-10-0O4.1-1s, su~etio:m 1 

33-10-04.1-15. Records.  

S1. 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.  

b. Not withstanding the requirements of subdivision a 
of subsection 1 of section 33-10-04.1-15. 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 of subsection 1 
of section 33-10-04.1-15.  

-. 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.
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Append,'x G to C x o-eQ-r 33-10-04_1 

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 US. Nuclear Regulatorv 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 topy. 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 40 CFR parts 259, 261 or elsewhere. is not 
addressed in this section, and must be provided on the required EPA forms, 
However. the required EPA forms must accompany the -Uniform Low-Level 
-Radioactive Waste Manifest required by this chapter.

As used in this appendix. the following definitions aDDlV"



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 obiectives, 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 repository" as defined in 10 
CFR part 60 is not considered a "land disposal facility" 

NRC Forms 540. 540A. 541, 541A. 542. and 542A are official NRC Forms 
referenced in this appendix, Licensees need not use originals of these NRC 
Forms as long as any substitute forms are equivalent to the- original 
documentation in respect to content, clarity, size, and location of 
information, Upon agreement between the shipper and consignee. NRC Forms 541 
(and 541A) and NRC Forms 542 (and 542A) may be completed. transmitted, and



stored in electronic media. The electronic media must have the capability for 
producing legible, ackfrate. and complete rec6rds in the format of the 
uniform manifest.  

Package has the same meaning as that given in Chapter 33-10-01, 

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

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

Shipper means the licensed entity (i.e.. the waste generator, waste 
collector, or waste processor) who offers low-level 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 CFR part 172.  

Source material has the same meaning as that given in Chapter 33-10-01, 

Special nuclear material has the same meaning as that given in Chapter 33-10

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 

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'' if the transfer of 
low-level radioactive waste from its facility is defined as "'residual 
waste,''



Waste processor means an entity, operating under a Commission or Agreement 
State license, whose principal purpose is to process, repackaoe. 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 (ie.. 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: 

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 
1-129 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 regardihq the waste and each 
disposal container of waste in the shipment

L. 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 material. For discrete waste types (i~e.. activated 
materials, contaminated equipment. mechanical filters, sealed 
source/devices, and wastes in solidification/stabilization media).  
the identities and activities of individual radionuclides 
associated with or contained in these waste types within a disposal 
container shall be reported: 

11. The total radioactivity within each container: and 
12.- For wastes consigned to a disposal facility, the classification of 

the Waste pursuant to 10 CFR part 61'section 55. Waste not meeting 
the structural stability requirements of 10 CFR'par 61 section 56 
subsection (b) must be identified.  

Uncontainerized Waste Information 

The shipper of the radioactive' waste shall provide the following 
information on the uniform manifest regarding a.waste shipment delivered 
without a disnosal container:



L 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 
chelatinq 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: 

S. 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 
uncontainerized form, for which portions of the mixture within the 
shipment originate from different generators.  

L. 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 (ie.., 
activated materials, contaminated equipment. mechanical filters.  
sealed source/devices, and wastes in solidification/stabilization 
media). the identities and activities of individual radionuclides 
contained in these waste types within the disposal container. For 
each generator, provide the following: 

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

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



Lc) 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 

(e) Radionuclide identities and activities contained in the waste.  
the masses of-U-233. U-235. and plutonium in special nuclear 
material, and -the masses of uranium and thorium in source 
material if contained in the waste.  

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, 

III, Control and Tracking 

L. 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 

•.c_() Conduct a quality assurance program to assure compliance with 
10 CFR part 61 section 55 and 10 CFR part 61 section 56 (the 
program must include management evaluation of audits):



(d) Prepare the NRC Uniform Low-Level Radioactive Waste Manifest 
as required by this appendix: 

(e) Forward a copy or electronically transfer the Uniform 
Low-Level Radioactive Waste Manifest to the intended consignee 
so that either (1) 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 (1) and (ii) is also acceptable: 

Lf) 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: 

{gq_ 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 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 only prepackaged waste 
shall: 

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

(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: 

(cd 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 

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



(d) Include NRC Form 540 (and NRC Form 540A. if required) with the 
shipmentiregardless of the option cH`6sen in paragraph B,3 of 
this section: 

Qe) Receive acknowledgment of the receipt of the shipment in the 
form of a signed copy of NRC Form 540: 

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

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 appendix, conduct an investigation in 
accordance with paragraph E of this appendix: and 

(h) 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.  

Any licensed waste processor who treats or repackages waste shall: 

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

(b) Prepare a new manifest that meets the requirements of this 
appendix, Preparation of the new manifest reflects that the 
processor is responsible for meeting these requirements. For 
each container of waste in the shipment, the manifest shall 
identify the waste generators, the preprocessed waste volume, 
and the other information as required in paragraph ILE, of 
this appendix: 

(c) Prepare all wastes so that the waste is classified according 
to 10 CFR part 61 section 55 and meets the waste 
characteristics requirements in 10 CFR part 61 section 56: 

(d) Label each package of waste to identify whether it is Class A 
waste. Class B waste. or Class C waste.'in accordance with 10 
CFR part 61 section 55 and 10 CFR part 61 section 57: 

(e) Conduct a quality assurance program to assure compliance with 
10 CFR part 61 section 55 and 10 CFR part 61 section 56 (the 
Drooram shall include manaaement evaluation of audits):



(f) 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: 

_(g)_ Include NRC Form 540 (and NRC Form 540A. if required) with the 
shipment regardless of the option chosen in paragraph C,6 of 
this section: 

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

Mi) 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: 

S)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 

M(. 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 

(c) 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: 

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

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



Performance Requirements for Radiography Equipment - Part 34 
(60 FR 28323) 

NRC Regulation Section State Regulation Section Comments 

34.20 33-10-05-04, subsection 1



33-10- O-04, sulsection I 

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

a. Each radiographic exposure device and all associated 
equipment must meet the requirements specified in American 
national standardja institute (ANSI) N432-1980 
"radiological safety for the design and construction of 
apparatus for gamma radiography", (published in NBS 
handbook 136, issued January 1981). Engineering analysis 

"may be submitted by an applicant or licensee to 
demonstrate the applicability of previously performed 
testing on similar individual radiography eauipment 
components. Upon review, the department may find this an 
acceptable alternative to actual'testing of the component 
pursuant to the standard.  

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

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

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

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

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

(d) Manufacturer of the sealed source; and 

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

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

(3) Modification of any exposure devices-and associated 
equipment is prohibited unless the design of any 
replacement component, including source holder, 
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source assembly, controls, or guide tubes would nc 
compromise the design safety features of the system 

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: "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 standards institute N432-1980 and a kinking 
resistance test that closely approximates the 
kinking forces likely to be encountered during use.  

(6) Guide tubes must be used when movingf-the source oi 
of the device.
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(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 standards institute 
N432.-1980.  

(9) Source changers must provide a system for assuring 
that the source will not be accidentally withdrawn 
from the changer when connecting or disconnecting 
the drive cable to or from a source assembly.  

d. All newly maanufacturoed r-adiogr-aphic expesuroe devico3 and 
associated equipment acquiroed by liconseos a f tor 
January 19, 1992, must eemply with the r•trn.nt f 
this seetien.  

e. All r-adiogr-aphic eoxpesure deviees and asseeiated eefipfnent
i~n use aftora Janutary 1:0, 3:996, fuott eamply with ehe 

ro~uromoto f this soctien.

d Notwithstanding subdivision a, equipment used in 
industrial radiocgraphic operations need not comply with 
section 8.9.2(c) of the endurance test in American 
national standards institute N432-1980, if the prototype 
equipment has been tested using a torque value 
representative of the torque that an individual using the 
radiography ecquipment can realistically exert on the lever 
or crankshaft of the drive mechanism.



Radiation Protection Requirements: Amended Definitions and Criteria - Parts 19 
and 20 

(60 FR 36038) 

NRC Regulation Section State Regulation Section Comments 

19.12 33-10-10-02, subsection 2 

20.1003 33-10-01-04, subsections 65, 
72, and 82 

20.2104(a) 33-10-04.1-06, subsection 5, 
subdivision a 

20.2205 33-10-04.1-16, subsection 7, 
subdivision b



q33-I0-10--o2, sL~usecton 2

2. Instructions to workers.  

a. All individuals who in the course of employment are 
engaged in 1ieensed aetivities whieh Invelve 
eapesuLre to raadiatior. or to tradieaetive ffator-ial-, 
e-r beth likely to receive in a year an occupational 
dose in excess of one millisievert r100 milliremi:
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(1) Must be kept informed of the storage, 
transfer, or use of aadicetivofn ate.a.. -r of 
sources of radiation in the li.ersee's 
.. e..ity.  

(2) Must be instructed in the health protection 
problems associated with exposure to seeeh 
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 intue ......  
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 23-20.1, 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 eegistered 
-iity, The extent of these instructions must be
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commensurate with potential radiological health 
protection problems present in the workplace.
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medicine programs, universities, industrial radiographers, or 
small industrial programs. The terms "type A quantity" and.  
"type B quantity" are defined in chapter 33-10-13.  

64. "Medical use" means the intentional internal or external 
administration of radioactive material or the radiation therefrom 
to patients or human research subjects under the supervision of an 
authorized user as defined in chapter 33-10-07.  

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

ý-_66. "Minor" means an individual less than eighteen years of age.  

E-6-67. "Monitoring" means the measurement of radiation, radioactive 
material concentrations, surface area activities or quantities 
of radioactive material, and the use of the results of these 
measurements to evaluate potential exposures and doses. For 
purposes of these rules, "radiation monitoring" and "radiation 
protection monitoring" are equivalent terms.  

E68Ea. "NARM" 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.) 

"Natural radioactivity" means radioactivity of naturally 
occurring nuclides.  

70. "Natural thorium" means thorium with the naturally occurring 
distribution of thorium isotopes (essentially 100 weight percent 
thorium-232).  

G4G71. "Nuclear regulatory commission (NRC)" means the United States 
nuclear regulatory commission or its duly authorized 
representatives.
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48- 73.
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"Occupational dose" means the dose received by an individual 
in the course of employment, while .ngage.. In a.tivitiz 
lie..sed .r regi•tered by the d.part.n.nt, in which the 
individual's assigned duties involve exposure to sources ot 
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, ae 
a e atie from s medical practiees, 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, from voluntary 
participation in medical research programs, or as a member of 
the public.  

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

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

75. "Packaging" 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 eqcuipment may be designated as part of the 
packaging.  

14276. "Particle accelerator" (see "accelerator") 

44--_77. "Person" means any individual, corporation, partnership, firm, 
association, trust, estate, public or private institution, 
group, agency, political subdivision of this state, any other 
state or political subdivision or agency thereof, and any 
legal successor, representative, agent, or agency of the 
foregoing, other than the commission, or any successor thereto 
and other than federal government agencies licensed by the 
commission or any successor thereto.

4--7_8.  

•-27 .

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

"Pharmacist" means an individual licensed by this state to 
compound and dispense drugs, prescriptions, and-poisons.  
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80 "Physician" means an individual licensed by this state to 

dispense drugs in the practice of medicine.

482.

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

"Public dose" means the dose received by a member of the 
public from sources of radiation from a licensed or registered 
operation. e Public dose does not include occupational dose, 
or dosea received 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 dese 
reczi- d as a patient from fnedical praeticc3, or dese from 
voluntary participation in medical research programs.  

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

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

"Rad" means the special unit of absorbed dose. One rad is 
equal to an absorbed dose of one hundred erg per gram or one 
one-hundredths joule per kilogram (0.01 gray).  

"Radiation" means alpha particles, beta particles, gamma rays, 
x-rays, neutrons, high speed electrons, high speed protons, 
and other particles capable of producing ions. For purposes 
of these rules, ionizing radiation is an equivalent term.  
Radiation, as used in these rules, does not include 
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5. Determination of prior occupational dose.

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

(1) Determine the occupational radiation dose 
received during the current year; and 

(2) Attempt to obtain the records of cumulative 
occupational radiation dose.  

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 
of subsection 5, 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
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7. Notifications and reports to individuals.  

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

%;b. When a licensee or registrant is required pursuant 
to subs--ti• n 2 this section to report to the 
department any exposure of an individual to 
radiation or radioactive material, the licensee or 
registrant shall also .t..i provide the individual 
a copy of the report submitted to the department.  
Such notiee r shall be transmitted at a time 
not later than the transmittal to the department7 
anel shall eemply seith the PIrcvisiens ef subdvi-eisin 
a ef subseetier. a ef seetien BB 10 10 92.

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

History: Effective March 1, 1994; amended effective July 1, 1995.  
General Authority: NDCC 23-20.1-04
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Clarification of Decommissioning Funding Requirements - Parts 30, 40, 70 
(60 FR 38235)

NRC Regulation Section State Regulation Section Comments 

30.35 33-10-03-05, subsection 14 

30.36 33-10-03-05, subsection 8



"3-3-iO-O3-05) subsec t'on 14.  

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

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 prier te before the receipt of 
licensed material. As part ef the . .rtifietien, a . .p.  
of the financial instrumont= btainod to 5atisfy th 

requirements of subdivisien f is to he submitted to the
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de....... 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 i.u... en or- aft•e••e 
January 1, 1994, which is of a type described in 
subdivision a or b, shall provide financial assurance for 
decommissioning in accordance with the criteria set forth 
in this subsection.  

(2) Each holder of a specific license issued bfeoer 
January 1, 1994, and of a type described in subdivision 
a shall submit, on or beoero January 1, 1994, a 
decommissioning funding plan as described in subdivision 
_Q 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 decommissioning funding plan at this t tre, the 
licensee shall include a decommissioning funding plan in 
any application for license renewal.  

(3) Each holder of a specific license issued before 
January 1, 199q, and of a type described in subdivision 
b shall submit, on or boforo January !, 1994, a
decommissioning funding plan as described in subdivision 
e or a certification of financial assurance for 
decommissioning or ade..... .-- ning f-unding plPn 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
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thousand times the applicable 
quantities of Schedule F in unsealed 
form. (For a combination of 
isotopes, if R, as defined in 
subdivision a, divided by ten 
thousand is greater than one but R 
divided by one hundred thousand is 
less than or equal to one) ... ......... .. $750,000 

Greater than one thousand but less 
than or equal to ten thousand times 
the applicable quantities of 
Schedule F in unsealed form. (For a 
combination of isotopes, if R, as 
defined in subdivision a, divided by 
one thousand is greater than one but 
R divided by ten thousand is less 
than or equal to one) ...... ............ $150,000 

Greater than ten billion times the 
applicable quantities of Schedule F 
in sealed sources or plated foils.  
(For a combination of isotopes, if 

R, as defined in subdivision a, 
divided by ten billion is greater 
than one) ............ ................... .. $75,000 

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 periodically over the life of the facility.  
The decommissioning funding plan must also contain a 
certification by the licensee that financial assurance for 
decommissioning has been provided in the amount of the cost 
estimate for decommissioning and a signed oricinal 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
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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 contrci 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 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
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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 cgovernmental 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 and effet•c-t decommissioning of t-he a 
facility in an identified location until the li..n.. is 

t...minat.d by the d.part..nt site is released for unrestricted 
use. Before licensed activities are transferred or assigned 
in accordance with subdivision b of subsection 7 of section 
33-10-03-05. licensees shall transfer all records described in 
this subdivision to the new licensee. In this case, the new 
licensee shall' maintain these records until the -license i4' 
terminated. If records of relevant inf.rm•.ation important to
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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
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(d) All areas outside of restricted areas which contain 
material such that, if the license expired, the 

licensee would be required to either decontaminate 
the area to unr..trito• d release levz.. meet the 
criteria for decommissioning in section 18 of 
chapter 33-10-04.1 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 
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
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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.
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c. Each specific license continues in effect, beyond the 

expiration date if necessary, with respect to possession oi 
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 fg, and begin decommissioning upoi 
approval of that plan if: 

(1) The license has expired pursuant to subdivision a or b; 

(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 subdi-vision -d 
the licensee shall maintain in effect all decommissioning
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financial assurances established by the licensee pursuant to 
subsection 14 in conjunction with a license issuance or 
renewal or as reqcuired 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.  

e~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-S. (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 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;
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(c) Procedures could result in significantly greater 
airborne concentrations of radioactive material
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 fa 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; 

(d) A description of the planned final radiation 
survey; and 

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

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

gfh. (1) Except as provided in subdivision -i, licensees shall 
complete decommissioning of the site or separate building 
or outdoor area as soon as i..aeti.ea.. practical but no 
later than twenty-four months following the initiation of 
decommissioning.  

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

-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; 

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

-j.. 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 p..i...... are suitable fer r.l.a 
that the premises are suitable for release in accordance 
with the criteria for decommissioning in section 18 of 
chapter 33-10-04.1 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.  

-k. 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;
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(2) Reasonable effort has been made to eliminate residual 
radioactive contamination, if present; and 

(3) (a) A radiation survey has been performed which 
demonstrates that the premises are suitable for 
release in accordance with rzquirzmznts in arti'le 
BB 1& the criteria for decommissioning in section 
18 of chapter 33-10-04.1; 

(b) Other information submitted by the licensee is 
sufficient to demonstrate that the premises are 
suitable for release in accordance with 

--,, " r nts in arti-l- B3 1- the criteria for 
decommissioning in section 18 of chapter 33-1004.1.  

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



Medical Administration of Radiation and Radioactive Materials - Parts 20, 35 
(60 FR 48623) 

NRC Regulation Section State Regulation Section Comments 

20.1002 33-10-04.1-02 

20.1003 33-10-01-04, subsections 72 
and 82 

20.1301(a)(1) 33-10-04.1-07.1.a(1) 

35.2 33-10-07-01.1, subsection 10 

35.33 33-10-07-04, subsection 8



33-o0-04. 1 -0o2 

33-10-04.1-02. 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 

p....... of patint to eradiatin for- the pui.p.. . f ay medical 
diagn•... or therapy administration or therapy the individual has 
received, to exposure from individuals administered radioactive 
material and released in accordance with subsection 12 of section 
33-10-07-05, or to voluntary participation in medical research 
programs.  

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

33-10-04.1-03. Definitions. As used in this chapter: 

1. "Annual limit on intake" (ALL) 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 savored [5 rem] or a 
committed dose equivalent of five-tenths savored [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. "Class" means a classification scheme for inhaled 
material according to its rate of clearance from the 
pulmonary region of the lung. Materials are classified 
as D, W, or Y, which applies to a range of clearance 
half-times: for class D, days, of less than ten days, for 
class W, weeks, from ten to one hundred days, and for
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.- % -6 72. "Occupational dose" means the dose received by an individual 
in the course of employment, while engaged int aeiv iti.  
lie.n..d er r.gi.et...d by the department, in which the 
individual's assigned duties involve exposure to sources ot 
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, ee 
a pataent from any medical pra.ti.•s, 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. from voluntary 
participation in medical research programs, or as a member of 
the public.  

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

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

75. "Packaging" 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 ecquipment may be designated as part of the 
packaginq.  

44276. "Particle accelerator" (see "accelerator").

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

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

"Pharmacist" means an individual licensed by this state to 
compound and dispense drugs, prescriptions, and poisons.
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4-&82.

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

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

"Public dose" means the dose received by a member of the 
public from sources of radiation from a licensed or registered 
operation. 4-tPublic dose does not include occupational dose, 
or dose-a received 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 eese 
r vd as a patient frzem mz.di.al praetc.. , or dese from 
voluntary participation in medical research programs.  

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

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

"Rad" means the special unit of absorbed dose. One rad is 
equal to an absorbed dose of one hundred erg per gram or one 
one-hundredths joule per kilogram (0.01 gray).  

"Radiation" means alpha particles, beta particles, gamma rays, 
x-rays, neutrons, high speed electrons, high speed protons, 
and other particles capable of producing ions. For purposes 
of these rules, ionizing radiation is an equivalent term.  
Radiation, as used in these rules, does not include 
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33-10-04.1-07. Radiation dose limits for individual members 
of the public.  

1. Dose limits for individual members of the public.

a. Each licensee or registrant 
operations so that:

shall conduct

(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 anid 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 33-
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10. "Misadministration" means the administration of: 

a. A radiopharmaceutical dosage greater than h4.i..y 
rn ... [3491 kil.....r..e..j one thousand one 
hundred ten kilobecquerels r30 microcuries] of 
either sodium iodide 1-125 or 1-131: 

(1) Involving the wrong pa•i4en individual or 
wrong radiopharmaceutical; or 

(2) When both the administered dosage differs from 
the prescribed dosage by more than twenty 
percent of the prescribed dosage and the 
difference between the administered dosage and 
prescribed dosage exceeds thirty mi.....ri..  
[9.1110 ------ •...u.rlJ one thousand one hundred 
ten kilobecauerels r30 microcuriesl.  

b. A therapeutic radiopharmaceutical dosage7- other 
than sodium iodide 1-125 or 1-131:

7-4
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(l) Involving the wrong paient individual, wrong 

radiopharmaceutical, or wrong route of 
administration; or 

(2) When the administered dosage differs from the 
prescribed dosage by more than twenty percent 
of the prescribed dosage.  

c. A gamma stereotactic radiosurgery radiation dose: 

(1) Involving the wrong patient 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 patient individual, wrong 
mode of treatment, or wrong treatment site; 

(2) When the treatment consists of three or fewer 
fractions and the calculated total 
administered dose differs from the total 
prescribed dose by more than ten percent of 
the total prescribed dose; 

(3) When the calculated weekly administered dose 
47- exceeds the weekly prescribed dose by 
thirty percent gr..ate.. than or more of the 
weekly prescribed dose; or 

(4) When the calculated total administered dose 
differs from the total prescribed dose by more 
than twenty percent of the total prescribed 
dose.  

e. A brachytherapy radiation dose: 

(1) Involving the wrong pa-tien individual, wrong 
radioisotope, or wrong treatment site 
(excluding, for permanent implants, seeds that 
were implanted in the correct site but 
migrated outside the treatment site);
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(2) Involving a sealed source that 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 administered dose differs 
from the prescribed dose by more than twenty 
percent of the prescribed dose.  

f. A diagnostic radiopharmaceutical dosage, other than 
quantities greater than thir-ty m... ..... [110 
"kileb..u....l] one thousand one hundred ten 
kilobecquerels F30 microcuriesl of either sodium 
iodide 1-125 or 1-131, both: 

(1) Involving the wrong patient individual, wrong 
radiopharmaceutical, wrong route of 
administration, or when the administered 
dosage differs from the prescribed dosage; and 

(2) When the dose to the patient individual 
exceeds five r... [50 millvievzrtsl fifty 
millisieverts [5 remsl effective dose 
equivalent or fifty r.... [.50 .. illis.....tsl 
five hundred millisieverts [50 remsl dose 
equivalent to any individual organ.



a. Notifications, reports, and records of 
misadministrations.  

a. For a misadministration: 

(1) The licensee shall notify the department by 
telephone no later than the next working day 
after discovery of the misadministration.  

(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 patient individual 
who received the misadministration; what 
improvements are needed to prevent recurrence; 
actions taken to prevent recurrence; whether 
the licensee notified the paent- individual, 
or the patient'-s individual's responsible 
relative or guardian (this p.....n w.il be 
stibsequorntly roeferroe to as "1the patient"! in 
this . ubs..t. n), and if not, why notT- and if 
te . •atient there was ne.t...fed notification, 
what information was provided to the patient.  
The report must not include the pate-nt'a 
individual's name or other information that 
could lead to identification of the patient 
individual. To meet the requirements of this 
subsection. the notification of the individual 
receiving the misadministration may be made 
instead to that individual's responsible 
relative or guardian, when approDriate,
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(3) The licensee shall notify the referring 
physician and also notify the paten 
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 pat•e•• individual or that, 
based on medical judgment, telling the pati~ent 
individual would be harmful. The licensee is 
not required to notify the pati4en individual 
without first consulting the referring 
physician. If the referring physician or 
patient- individual receiving the 
misadministration cannot be reached within 
twenty-four hours, the licensee shall notify 
the paie•t- individual as soon as possible 
thereafter. The licensee may not delay any 
appropriate medical care for the patient 
individual, including any necessary remedial 
care as a result of the misadministration, 
because of any delay in notification.  

(4) If the pa-ient 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 pa•ient individual by sending 
either: 

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

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

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 patient individual who received the
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mrisadministration, and the pa tient' L...at 
individual's referring physician if applicable), 
the t.e.t... individual's social security number 
or other identification number if one has been 
assigned, a brief description of the 
misadministration, why it occurred, the effect on 
the patient invdividu, what improvements are 
needed to prevent recurrence, and the actions taken 
to prevent recurrence.  

c. Aside from the notification requirement, nothing in 
this subsection affects any rights or duties of 
licensees and physicians in relation to each other, 

t• • to individuals receiving 
misadministrations, or the patint's to at 
individual's responsible relatives or guardians.
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33-10-01-04. Definitions. As used in this article, these terms have 
"he 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. "All' means the maximum activity of special form radioactive 
material permitted in a Type A package. "A2

1" means the maximum 
activity of radioactive material, other than special form, low 
specific activity (LSA), and surface contaminated object (SCO) 
radieactive 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 accelerator" is an 
equivalent 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. "Adult" 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].
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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: 

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_'Z 
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 or from past nuclear accidents 
such as Chernobyl that contribute to background radiation and are 
not under the control of the licensee. "Background radiation" does 
not include sources of radiation from radioactive materials 
regulated by the department.
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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.' 

17. "Byproduct material" means: 

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

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

18. "Calendar quarter" means not less than twelve consecutive weeks nor 
more than fourteen consecutive weeks. The first calendar quarter 
of each year shall begin in January and subsequent calendar 
quarters shall be so arranged such that no day 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. "Calibration" means the determination-of: 

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

20. "CFR" means Code of Federal Regulations. ".

21. "Chelating agent" means amine polycarboxylic acids (e.g., EDTA, 
DTPA), hydroxycarboxylic acids, glueenic acid, and polycarboxylic 
acids (e.g.. citric acid, carbolic acid. and gluconic acid).  

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

23. "Committed dose equivalent" (HT0,o) means the dose equivalent to 
organs or tissues of reference (T) that will be received from an 
intake of radioactivematerial by an individual during the fifty
year period following the intake.  

24. "Committed effective dose equivalent" (HE.s0) is the sum of the 
products of the weighing factors applicable to each of the body 
organs or tissues that are irradiated and the committed dose 
equivalent to each of these organs or tissues (HE,s0 = E WTHT,5 o).  

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

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

-2__Z7. "Curie" means a unit of measurement of activity. One curie 
(Ci) is that quantity of radioactive material which decays at 
the rate of 3.7 x 1010 disintegrations or transformations per 
second (dps or tps).  

2428. "Decommission" means to remove (as a fa.ility) a facility or 
site safely from service and reduce residual radioactivity to 
a level that permits: 

a. -release of the property for unrestricted use and termination 
of license-. or 

b_ Release of the property under restricted conditions and 
termination of the license.
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9-2 "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/cm2 ). This 
"assumes a tissue density of one gram per cubic centimeter.  

24-_30. "Department" means the North Dakota department of health.  

29. "Dcpleted uranium" means the seuree materi:al uranium in whieh the 
isetepe uraniumn 2BS is less than 0.711 weight pere ent ef the tetal

urianium present. Depleted uranium doom not'inelude speeial nuelear 

31. "Distinguishable from background" means that the detectable 
conc entration 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 
adeauate measurement technology, survey, and statistical 
techniques.  

-343 2. "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.  

-3--3-a "Dose equivalent (HT) " means the product of the absorbed dose 
in tissue, quality factor, and all other necessary modifying 
factors at the location -of interest. The units of dose 
equivalent are the sievert (Sv) and rem.  

4-1234. "Dose limits" means theipermissible upper bounds of radiation 
doses established' in' accordance with these rules. For 
purposes of these rules, "limits" is an equivalent term.  

-3435. "Effective dose equivalent (HE)I" means the sum of the products 
of the dose equivalent to each organ or tissue (HT) and the 
weighting factor (WT) applicable to each of the body organs or 
tissues that are irradiated (HE = WTHT).  

83436. "Embryo/fetus" means the developing -human organism from 
conception until the time of birth.  

8-537. "Entrance or access point" means any opening through which an 
"individual or extremity of an individual could gain access to
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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 intendec° (> 
use.  

3-6n8. "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.  

-q3__9. "Exposure" means being exposed to ionizing radiation or to 
radioactive material.  

•-340. "External dose" means that portion of the dose equivalent 
received from any source of radiation outside the body.  

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

4-G__2. "Eye dose equivalent" means the external dose equivalent to 
the lens of the eye at a tissue depth of three tenths 
centimeter (or a density thickness of 300 mg/cm2 ). This 
assumes a tissue density of one gram per cubic centimeter.  

4-•43. "Former United States atomic energy commission or United-*T• 
States nuclear regulatory commission licensed facilities"!{:>1 
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.  

44-44. "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 
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.  

4-345. "Gray" (Gy) means the SI unit of absorbed dose. One gray is 
equal to an absorbed dose of one joule per kilogram [100 rad].  

4465. "Hazardous waste" means those wastes designated as hazardous 
by United States environmental protection agency regulations
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in 40 CFR part 261 and article 33-24 of the North Dakota 
Administrative Code.  

4-ý47. "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.  

4-48. "High radiation area" means any area, accessible to........  
individuals, in which radiation levels could result inrn 
individual receiving a dose equivalent in excess of one 
hundred millirems [1 millisievert] in one hour at thirty 
centimeters from any source of radiation or from any surface 
that the radiation penetrates.  

4-492. "Human use" means the internal or external administration of 
radiation or radioactive material to human beings.  

4-&50. "Individual" means any human being.  

4-951. "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).  

"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.  

"Inspection" means an official examination or observation 
including, but not limited to, tests, surveys, and monitoring 
to determine compliance with rule's, regulations, orders, 

o . requirements, and conditions of the department.
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•-S54. "Interlock" means a device arranged or connected such that the 
occurrence of an event or condition is required before a 
second event or condition can occur or continue to occur. "

5-5_•5. "Internal dose" means that portion of the dose equivalent 
received from radioactive material taken into the body.  

&456. "License" means a general or specific license issued by the 
department in accordance with the regulations adopted by the 
department.  

-S,557. "Licensed material" means radioactive material received, 
possessed, used, transferred, or disposed of under a general 
or specific license issued by the department.  

5-558. "Licensee" means any person who is licensed by the department 
in accordance with this article and North Dakota Century Code 
chapter 23-20.1.  

4-u59. "Licensing state" means any state with regulations equivalent 
to the Suggested State Regulations for Control of Radiation 
relating to, and an effective program for, the regulatory 
control of NARM and which has been granted final designation 
by the conference of radiation control program directors, inc.4• 

5-8.60. "Limits" (see "dose limits").  

"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.  

S62. "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 10 days, 

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

64. "Medical use" means the intentional internal or external 
administration of radioactive material or the radiation therefrom 
to Patients-or human research subjects under the supervision of an 
authorized user as defined in chapter 33-10-07.  

"Member of the public" means any individual except when that 

individual is receiving an occupational dose.  

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

6-647. "Monitoring" means the measurement of radiation, radioactive 
material concentrations, surface area activities or quantities 
of radioactive material, and the use of the results of these.
measurements to evaluate potential exposures and doses. -PGr 
purposes of these rules, "radiation monitoring" and "radiation 
protection monitoring" are equivalent terms.. " 

-6_68. "NARM" 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.) 

•69. - "Natural radioactivity" means radioactivity of naturally 
occurring nuclides. 

70. "Natural thorium" means thorium with the naturally occurring 
distribution of thorium isotopes (essentially 100 weight percent 
thorium-232).  

6-4-71. "Nuclear regulatory commission (NRC)" means the United States 
nuclear regulatory commission- or its duly authorized 

- ,representatives.
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14-7.

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

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

&&}7_3.  

75.  

q-77.

1-12

"Occupational dose" means the dose received by an individual 
in the course of employment, while- engaged In a -tiviti
liccr.szd er i-egistered by the deparetmznt, in which the"ý._4 
individual's assigned duties involve exposure to sources oiz; .:< 
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, ae 
a- pa-ien from any medical pra.ti.es, 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, from voluntary 
participation in medical research programs, or as a member of 
the public.

"Packaging" 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-d 
system, and auxiliary equipment may be designated as part of the 
packaging, 

"Particle accelerator" (see "accelerator").  

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

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

"Pharmacist" means an individual licensed by this state to 
compound and dispense drugs, prescriptions, and poisons.
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"Physician" :means an individual 'licensed by this state to 
dispense drugs in the practice of medicine.  

"Principal activities" means activities authorized by the 
license which are essential to achieving the purpose(s) for 
which the license was issuedor amended. Storage during which 
no licensed material is accessed for 'use or disposal and 
activities' incidental to decontamination or decommissioning 
are not principal activities.  

'48_2. "Public dose" means the dose received by a member of the 
public from sources of radiation from a licensed or registered 
operation. -t Public dose does not include occupational dose, 
or dosea received 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 dese 

r iv.d as a patient frm moedical pi.a.tie.., or dese from 
voluntary participation in medical research programs.  

_7-B83. "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.  

48-&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.  

49985. "Rad" means the special unit of absorbed dose. One rad is 
equal to an absorbed dose of one hundred erg per gram or one 
one-hundredths joule per kilogram (0.01 gray).  

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

6--87. "Radiation area" means any area, accessible to individuals, irr."' 
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.  

4-288. "Radiation dose" (see "dose").  

3-389. "Radiation exposure" means the quotient of dQ by dm where "dQ" 
is the absolute value of the total charge of the ions of one 
sign produced in air when all the electrons (negatrons and 
positrons) liberated by photons in a volume element of air 
having mass "dmi" are completely stopped in air. The SI unit 
of radiation exposure is the coulomb per kilogram (C/kg).  
(See section 33-10-01-14 units of exposure, dose, and activity 
for the special unit equivalent "roentgen" (R) .) 

84290. "Radiation exposure rate" means the radiation exposure per 
unit of time, such as R/min, mR/h, etc.  

4-521. "Radiation machine" means any device capable of producing.":"' 
radiation except, those devices with radioactive material as 
the only source of radiation.  

8492. "Radiation safety officer" means an individual who has the 
knowledge and responsibility to apply appropriate radiation 
protection regulations.  

6ý93. "Radioactive material" means any material (solid, liquid, or 
gas) which emits radiation spontaneously.  

4_9 4 . "Radioactivity" means the disintegration of unstable atomic 
nuclei by the emission of radiation.  

,8ý95. "Radiobioassay" (see "bioassay").  

9496. "Registrant" means any person who is registered with the 
department and is legally obligated to register with the 
department pursuant to this article and North Dakota Century 
Code chapter 23-20.1.
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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 

S.....- Dakota Century Code chapter 23-20.  

"9-98. "Regulations of the United States department of 

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

9-399. "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)).  

-94I00. "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 administratlon of radiation 
or radioactive material to-human beings.  

101. "Residual radioactivity" means radioactivitv in structures.  
materials, soils. groundwater, 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 article.  

9-5-2Q. "Restricted area" means an area, access to'which is limited by 
the licensee or registrant for the purpose of protecting 
individuals against undue risks from exposure to sources of 
radiation' radioactive material. "Restricted area" does not 
include areas used as residential quarters, but'separate rooms 
in a residential building may be set apart'as a restricted 
area.  

4103. "Roentgen" (R) means the special unit of exposure. One 
roentgen equals 2.58m x I0 two hundred fifty-eight millionths 
of a coulombe per kilogram of air (see "Exposure").
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9-•I04. "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-- "i
most severe conditions which are likely to be encountered in"ý'-.  
normal use and handling.  

9-105. "Shallow dose equivalent" (Hs), 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/cm2] averaged over an area of one square 
centimeter.  

94106. "SI" means the abbreviation for the international system of 
units.  

-9-I0*7. "Sievert" means the SI unit of any of the quantities expressed 
as dose equivalent. The dose equivalent in sievert is equal 
to the absorbed dose in gray multiplied by the quality factor 
(1 Sv = 100 rem).  

1-4+I108. "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.  

+4-4i10. "Site boundary" means that line beyond which the land or 
property is not owned, leased, or otherwise controlled by the 
licensee or registrant.  

•-e-JI0. "Source material" means: (a) uranium or thorium, or any 
combination thereof, in any physical or chemical form; or (b) 
ores that contain by weight one-twentieth of one percent (0.05 
percent) or more of uranium, thorium, or any combination of 
uranium and thorium. Source material does not include special 
nuclear material.  

a-j4IIL. "Source material milling" means any activity that results in 
the production of byproduct material as defined in subdivision 
b of subsection 17.  

+-1I12. "Source of radiation" means any radioactive material, or any 
device or equipment emitting or capable of producing 
radiation.  
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•-I-8jI13. "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 Uni-ed 
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'l, 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 
eithe designed . .r en.t.ru.t.d after June BO, 1985, March 31.  
1996, or constructed after April 1. 1998. must meet 
requirements of this definition applicable at the time of its 
design or construction.  

1-9--14. "Special nuclear material" 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.  

4-8-15. "Special nuclear material in quantities not sufficient to form 
a critical mass" means uranium enriched in the isotope U-235 
in quantities not exceeding three hundred fifty grams of 
contained U-235,- uranium-233 in quantities not exceeding two 
hundred *grams; plutonium in quantities not exceeding two 
hundred grams; or-any combination'of them in accordance with 
the following formula: For each kind of special nuclear 
material, determine the ratio between the quantity of that 
special nuclear material and the quantity specified above for 
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the same kind of special nuclear material. The sum of uh 
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: 

175 (grams contained U-235) + 50 (grams U-233) + 50 (grams Pu) = 1 
350 200 200 

>G-94116. "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-I (SCO-I) : A solid object on 
which: 

(I) The non-fixed contamination on the accessible surface 
averaged over three hundred square centimeters (or the 
area of the surface if less than three hundred square 
centimeters) does not exceed four becquerels per square 
centimeter (0,0001 microcurie/cm2 ) for beta and gamma and 
low toxicity alpha emitters, or four-tenths becquerel pere•.ŽN 
square centimeter (0.00001 microcurie/cm2 ) for all other-2*.  
alpha emitters; 

(2 The fixed contamination on the accessible surface 
averaged over three hundred square centimeters (or the 
area of the surface if less than 300 cm2 ) does not exceed 
forty thousand becquerels per square centimeter (1.0 
microcurie/cm2) for beta and gamma and low toxicity alpha 
emitters, or four thousand becquerels per square 
centimeter (0.1 microcurie/cm2 ) for all other alpha 
emitters; and 

(3) The non-fixed contamination plus the fixed contamination 
on the inaccessible surface averaged over three hundred 
square centimeters (or the area of the surface if less 
than 300 cm2 ) does not exceed forty thousand becquerels 
per square centimeter (1.0 microcurie/cm 2) for beta and 
gamma and low toxicity alpha emitters, or four thousand 
becquerel per square centimeter (0.1 microcurie/cm2 ) for 
all other alpha emitters.  
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b. Surface contaminated object-II (SCO-II): A solid object on 
which the limits for surface contaminated object-I (SCO-I) are 
exceeded arid'on which: 

(1) -The non-fixed contamination on 'the accessible surface 
averaged over three hundred square centimeters (or the 
area-of the surface if less than 300 cm2 ) does not exceed 
four hundred becquerels per square centimeter (0.01 
microcurie/cm2) for beta and gamma and low toxicity alpha 
emitters or forty becquerels per square centimeter (0.001 
microcurie/cm2) for all other alpha emitters; 

.21 The fixed contamination on the accessible surface 
averaged over three hundred square centimeters (or the 
area of the surface if less than 300 cm2 ) does not exceed 
eight hundred thousand becquerels per square centimeter 
(20o-microcuries/cm2 ) for beta and gamma and low toxicity 
alpha emitters, or eighty thousand becquerels per square 
centimeter (2 microcuries/cm2 ) for all other alpha 
emitters; and 

(3)_ The non-fixed contamination plus the fixed contamination 
on the inaccessible surface averaged over three hundred 
square centimeters (or'the area of the surface if less 
than 300 cm2 ) does not exceed eight hundred thousand 
becquerels per square-centimeter (20 microcuries/cm2 ) for 
beta and gamma and low toxicity alpha emitters, or eighty 
thousand ' becquerels per square centimeter (2 
microcuries/cm2 ) -for all other alpha emitters.  

474-291_7. "Survey" means an'evaluation of the radiological conditi'ons 
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, :a-nd measurements of levels of radiation 
or concentration of radioactive material present.  

-1e-118. "Test" means a method for determining the characteristics or 
condition of- sources of radiation or components thereof.  
"Test" may also mean the process of verifying compliance with 

this article.  

_+-•I129. "These rules" -means all- parts of this article and any 
subsequent changes or additions thereto.
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71-ý12Q. "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.  

1-•1121. "Total organ dose equivalent" (TODE) means the sum of the deep 
dose equivalent and the committed dose equivalent to the organ 
receiving the highest dose as described in chapter 33-10-04.1 
of these rules.  

• -122. "United States department of energy" means the department of 
energy established by Pub. L. 95-91, [91 Stat. 565, 42 U.S.C.  
7101 et seq.] to the extent that the department exercises 
functions formerly vested in the United States atomic energy 
commission, its chairman, members, officers, and components 
and transferred to the United States energy research and 
development administration and to the administrators thereof 
pursuant to sections 104(b), (c) and (d) of the Energy 
Reorganization Act of 1974 (Pub. L. 93-438; 88 Stat. 1237; 42 
U.S.C. 5814, effective January 19, 1975) and 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).  

1-4I 123. "Unrefined and unprocessed ore" means ore in its natural fornmVZ 
prior to any processing, such as grinding, roasting,K 
beneficiating, or refining.  

+4-4124. "Unrestricted area" means an area, access to which is neither 
limited nor controlled by the licensee or registrant.  

• 125. "Uranium" natural, depleted. enriched: 

a. "Natural uranium" means uranium with the naturally occurring 
distribution of uranium isotopes (approximately 0,711 percent 
by weight uranium-235, and the remainder by weight essentially 
uranium-238).  

b_. "Depleted uranium" means uranium containing less uranium-235 
than the naturally occurring distribution of uranium isotopes, 
Depleted uranium does not include special nuclear material.  

c. "Enriched uranium" means uranium containing more uranium-235 
than the naturally occurring distribution of uranium isotopes.  
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"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 lle(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.  

4-71227. "Waste handling licensees" 'means persons licensed to receive 
and store radioactive wastes prior to-disposal and/or persons 
licensedto dispose of radioactive waste.  

--9128. "Week" means seven consecutive days starting on Sunday.  

.4-129. "Whole body" means, for purposes of external exposure, head, 
trunk including male gonads, arms above the elbow, or legs 
above the knee.  

+2-•130. "Worker" means an individual engaged in work under a license 
or registration issued by the- department and controlled by a 
licensee or registrant.  

22-2131. "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.BE5 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.  

72-13_2. '"Working level month" (WLM) means an exposure to one working 
level for one hundred seventy- hours - two thousand working 
hours per year divided by twelve months per year is 
approximately equal to one hundred seventy hours per month.
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1-24133. "Year" means the period of time beginning in January used to 
determine compliance with the provisions of these rules. The 
licensee or registrant may change the starting date of the-:. ' 
year used to determine compliance by the 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.  

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

33-10-01-05. Exemptions.  

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

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

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

b. Prime contractors of the United States department of energy 
performing research in, or development, manufacture, storage, 
testing, or transportation of, atomic weapons or components 
thereof.  
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CHAPTER 33-10-13 
TRANSPORTATION OF RADIOACTIVE MATERIAL
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33-10-13-15 
33-10-13-16 
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Purpose and Scope 
Definitions 
Requirement for License 
Exemptions 
Transportation of Licensed-Material 
General Licenses for Carriers 
General License: Approved Packages 
General License: Previously Approved 
Type B Packages, 
General License: Specification Container 
General License: Use of Foreign Approved 
Package 
General License: rype A, Fissile Glas-s-
Material, Limited Ouantity Per Package 
General License: Rsz- ^ietcd, Fissile Glass -4 
Material. Limited Moderator Per Package 
Fissile Material: Assumptions as to Unknown 
Properties 
Preliminary Determinations, 
Routine Determinations 
Air Transport of Plutonium 
Shipment Records 
Reports 
Advance Notification of Transport of Irradiated 
Reactor Fuel and Nuclear Waste 
Q•uality A..uran. R.uirements . [Repealed]

33-10-13-01. 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 transportation-standards, all limits in this chapter 
are given in terms of dual units: The International System of Units 
(SI) followed by 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
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History: Effective June 1, 1992.  
General Authority: NDCC 28-32-02 
Law Implemented: NDCC 28-32-02 

33-10-13-02. Definitions. As used in this chapter, the 
following definitions apply: 

1. "Carrier" 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. "Certificate holder" means a person who has been issued 
a certificate of compliance or other package approval by 
the United States nuclear regulatory commission.  

3. "Close reflection by water" means immediate contact by 
water of sufficient thickness for maximum reflection of 
neutrons.  

•4. "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. "Conveyance" means: 

a. For transport by public highway or rail: any 
transport vehicle or large freight container; 

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. - -
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-7. "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. The trm , "...OlusiV• use" , . ...  
interehangeably with the terms "aoele use," or "full loael" 
in ether regulatiens, such as title- 49 of the Code of 
Federal f. gulat•..n. 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.  

48. "Fissile material" means any .p..ial nu"l.ar material 
eensisting of, or coentaining ono or fforo fissile 
radienuelides. Fissile radionuelido3 are plutonium 238, 
plutoniuma 239, plutonium 241, uraniumf 23a, and uran±ium 
235. Nolithor7 natural nor depleted uran-ium Is fissile 
. aterial, 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 
33-10-01 of this-article.  

-a. Fissile Class I: A packago whi. h may be 
tran.p.rt in u"nlimito"d numbers and in an.  
arangeffont, and which ,requires no In uel ea r 
eriticality aftcoro duringtrnptai.  
A transport indox is not assigned for purpeses o~f 
nuelear criticality safety but mnay be roguid 
bocauso of oxtornal radiation levels.  

b. Fiasilo! Glass !I: A _packago which may be 
tran.p.rt. d te.gther with ether pa.kags in any 
arrangomotnt but, for criticality control, i 
-nuffbers which de-net oxcoodl an aggregate transpor-t 
indem of fifty. These shipmotnts require :ne othr 
nuelear criticality safety control during
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trcansporatat ion.  

moro~ than ten.

individu..al pa.kages may have a
-m 4. P Q RlP Iq t- fl P I--..... .

9. "%Fissile material packag~e" means a fissile material 
poackagringr togrether with its fissile material 
contents.  

&J,2-. "Low specific activity (LSA) material" means any-ef t-h 
f elew3*

a. Urantium or thorium eres and physioal or chomfical 
eeneentrcates of these cres.  

b. Ugnirradiatod natural eor depleted u r aniu A r 
uanirradiatod natural thorilum11.  

e. Tritiumff eoide in aquoouos solutions p~rovided the 
coneontration deco net emee five mi llieuri3 (14.5 
ffogabocqfuorels) per millili1tor.  

d. Material in which the radioactivity Is essentially 
uiniformly distributed and In which the estimnated 
average concontration per gramn of contents doco not 
e~eee4e

(1) 9.90001 mililicurie [3.7 kilobocquorels] of 
;.;hn4ldc for #hc tho p 7 quati ty in eY4f 

Appendix A, of this chapter is not moroe than 
five hundredths curie [1.BS gigabocquotrolso; 

(2) 0.005 mll4ticuri [1085 kIrlobecquero½] of 
r5adienuelidcc for3 which the k. quanti:ty in 
appendim A of this chapter is moro- than five 
hundredths cutrio [1.85 gigabocqluorols] but not 
fnoro thant ono curio [37 gigabocquorolsl]; or 

(3) 0.3 mfiII3ticuri [91.1 fflgabocquerols] of 
radionuclidcc for which tho k2 quantaity in 
appendim A of this chapter is fforo than one 
curio [B7 gigabecquorols] 

e. Objects of nenradioactivo mfaterial oxtornally 
contamfinatod with r-adioactive material, provided 
that the radieactive mnaterial is not readily
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.4 -. 1

diipctivemblaeia, l a the s purfac fontamaination, when 
averaged ever an area of seren arn mdeter, don net
etmaed 9.01 ag ilsiecuric per viary ontihetor [p.7a 
ksilobeequcrcls per- rccant imcteel] of radienuclieles for 
con ent. e 'Ao s antity in Appendix A of this ehaptor 
of net more than g0ro usrio [!.G: gigabecquorols] 
elr 9.900! millicutrie per sqtiar contimetor [B4 
kIs.loGb ec-cque r- lc S pcr- c-nimte~ fr e o ther 
radienuchides.  

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 groupus: 

a. Low specific activity-I (LSA-I).  

(4) ores containings only naturally occurring 
radionuclides (e.u.. uranium. thorium) and 
uranium or thorium concentrates of such ores: 

(12) Solid unirradiated natural-uranium or de-pleted 
uranium or natural thorium or their solid or 
liquid compounds or mixtures: or 

(13) Radioactive material, other than fissile 
material, for which the A, value is unlimited; 
or 

(4)L 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 A, per gram.  

b.~. Low sipecific activity-II (LSA-II) .  

(L1) Water with tritium concentration up to eight 
tenths of -a terabecquerel per liter (20.0 
curies/liter) : or
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(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 Aper 
gram for liquids.  

/ 
c. Low specific activity-III (LSA-III). Solids (e.g., 

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 period of one year under the heat condition 
specified in 10 CFR 71.71(c) (1), in the absence of 
venting, external cooling by an ancillary system, or 
operational controls during transport.  

-6__2. "Normal form radioactive material" means radioactive 
material which has not been demonstrated to qualify as 
special form radioactive material.  

13. "Optimum interspersed hydrogenous moderation" means the 
( presence of hydrogenous material between packages to such 
( an extent that the maximum nuclear reactivity results.  

7. "Peaig means the assembzly ef eefmpenents neeepsaly te 
e.nsure eemplianee with the packeaging reeitirements ef this
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: .hapte... It may consist of one ..r mo..r .rec.pta.l.s, 
-absorbent Fnaterials, spacintg structures, thermal 
"insulati"n, radiati.n shielding, and d-vi-s for ... ling
er absorbingf mechanical: shocks. The vehicle, tie down 
systeom, and auxiliary eefipment may be designated as part 
ef the packagingf.  

-&14. "Rules of the United States department of transportation" 
means-the regulations in 49 CFR parts,100-189.  

9jua. "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.  

-1 ý 6 - "Transport index" means the dimensionless number, 
rounded up to ý the first decimal place, placed on 
the label of a package to designat e the degree of 
control to be- exercised by the carrier during 
transportation. -The transport index is the nuffbr 

rzcý expressing the maxmimum radiation level in ffillirom 
per hour at one ffoter fromf the external surfaco of 
the package. determined as follows: 

a. For non-fissile material -packagres, the number 
determined by multiplying the maximum 
radiation level in millisievert (mSv) -per hour 
at one meter (3.3 ft) from the external 
surface of the -package by one hundred 
(equivalent to the maximum radiation level in 

•,• •*. %.',. LL mi ,.l. l , ,. €4 , .L../..4.• . , %, L I •mn~ Th ii & 1 nn•,L . . m pt-pr, .l• "(.. • -.. •.. f..i .- .. . '*.4 .•.e. ••..._&.

b.. For fissile material packages, the number 
determined by multiplying the maximum 
radiation level in millisievert per hour at 
one meter (3.3 ft) from the external surface 
of the package by one hundred (equivalent to 
the maximum radiation level in millirem per 
hour at one meter (3.3 -ft)), or, for 
criticality control --purposes. the .number 
obtained as described in 10 CFR 71.59, 
whichever is larcrer.
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4-•17. "Type A quantity" means a quantity of radioactive 
material, the aggregate radioactivity of which does 
not exceed A, for special form radioactive material 
or A2 for normal form radioactive material, where A, 
and A2 are given in appendix A of this chapter or 
may be determined by procedures described in 
appendix A of this chapter.  

-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.  

4r-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.  

-1420. "Type B quantity" means a quantity of radioactive 
material greater than a Type A quantity.  

History: Effective June 1, 1992.  
General Authority: NDCC 28-32-02 
Law Implemented: NDCC 28-32-02 

33-10-13-03. Requirement for license. No individual may 
transport radioactive material or deliver radioactive material to 
a carrier for transport except as authorized in a general or 
specific license issued by the department or as exempted in section 
33-10-13-04.  

History: Effective June 1, 1992. . .  

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

33-10-13-04. Exemptions.  

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 It the .. t.nt that the 1 .. n... deliv.. t. a 
carrier fer transp.rt with respect to shipment or 
carriage of a package containing radioactive material 
having a specific activity not greater than seventy 
becquerels per gram (0.002 microcurie per gram) -P4 
becquaeor per gram].  

3. With the exception of sections 33-10-13-05 and 33-10-13
16, a licensee isexempt 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 if th p..kage .. ntains . o 
fissile material, o.r 

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 forty 

13-9
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gigabecquerels Itwenty curiesL 4•-[.7
,.igabeequeizls].  

c. A package in which the only radioactive material is 
low specific activity (LSA) material or surface 
contaminated objects (SCO). provided the external 
radiation level at three meters from the unshielded 
material or objects does not exceed ten 
millisieverts per hour (1 rem/hour); or 

d. A licensee is exempt from all requirements of this 
part. other-than 33-10-13-05 and 33-10-13-16, with 
respect to shipment or carriage of low specific 
activity (LSA) material in group LSA-I. or surface 
contaminated objects (SCOs) in group SCO-I.  

History: Effective June 1, 1992.  
General Authority: NDCC 23-20.1-04, 28-32-02 
Law Implemented: NDCC 23-20.1-04, 28-32-02 

33-10-13-05. 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 

(I) 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.  

(q) 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.

bh_ 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
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the same extent as if the shipment was subject to the 
regulations. .  

History: Effective June 1, 1992.  
General Authority: NDCC 23-20.1-04, 28-32-02 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04, 28-32-02 

33-10-13-06. General licenses for carriers.  

1. A general license is hereby issued to any common or 
contract carrier not exempt under section 33-10-13-04 to 
receive, possess, transport, and store radioactive 
material in the regular course of their carriage for 
others or storage incident thereto, provided the 
transportation and storage is in accordance with the 
applicable requirements, appropriate to the mode of 
transport, of the United States department of 
transportation insofar as such requirements relate to the 
loading and storage of packages, placarding of the 
transporting vehicle, and incident reporting. Any 
notification of incidents referred to in those United 
States department of transportation requirements must be 
filed with, or made to, the department.  

2. A general license is hereby issued to any private carrier 
to transport radioactive material, provided the 
transportation is in accordance with the applicable 
requirements, appropriate to the mode of transport, of 
the United States department of transportation insofar as 
such requirements relate to the loading and storage of 
packages, placarding of the transporting vehicle, and 
incident reporting. Any notification of incidents 
referred to in those United States department of 
transportation requirements must be filed with, or made 
to, the department.  

3. Individuals who transport radioactive material pursuant 
to the general licenses in subsection 1 or 2 are exempt 
from the requirements of chapters 33-10-04 and 33-10-10 
to the extent that they transport radioactive material.  

History: Effective June 1, 1992.  
General Authority: NDCC 23-20.1-04, 28-32-02
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Law Implemented: NDCC 23-20.1-03, 23-20.1-04, 28-32-02 

33-10-13-07. 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 
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 .. .uiri-d by ...tien 
22 I i 20 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 packages which are not 
designated as either B(U) or B(M) in the certificate of 
compliance, this general license is subject to additional 
restrictions of section 33-10-13-08.-
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History: Effective June 1, 1992.  
General Authority: NDCC 23-20.1-04, 28-32-02 
Law Implemented: NDCC 23-20.1-04, 28-32-02 

33-10-13-08. General license - Previously approved Type B 
packages.  

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 limitations 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; and 

b. Thoe ckaelag may net be used fear a shipfint to a.  
location autside the United States aftear August 31-1 
4:986, emeept approeved under speelal: arrangement i 
.a...rdane with 49 cRr 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 Tyne 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 "-85" 
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
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applicat ion 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..  
General Authority: NDCC 23-20.1-04, 28-32-02 
Law Implemented: NDCC 23-20.1-04, 28-32-02 

33-10-13-09. 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 r..uir•d by -eetien B3 10 1B 
2-& that meets the applicable requirements of 10 CFR 71, 
subpart H and is approved by the department or the United 

States nuclear regulatoi-y commission.  

3. This general license applies only to a licensee who: 

a. Has a copy of the specification; arid 

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_ aftr A.ugu.t •1, 1D9C except appr.v. d under 
speeial arrangements in a-eerdane. with 49 FPR 173.472
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except by multilateral approval, as defined in 49 CFR 
173,403.  

History: Effective June 1, 1992.  
General Authority: NDCC 23-20.1-04, 28-32-02 
Law Implemented: NDCC 23-20.1-04, 28-32-02 

33-10-13-10. 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 10 CFR 71, subpart H and is approved by the department 
or the United States nuclear regulatory commission, 

44. 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 

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

33-10-13-11. General license - Type-A -Fissile elass -I1 
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 ase fiJ-ile claasI paele age in accordance with 
this section.  

2. This general license applies only to a licensee who has 
a quality assurance program that meets the a'pplicable 
requirements of 10 CFR 71 subDart H and is approved by 
the department or the United States nuclear regulatory 
commission.  

2•. 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 A, 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., 

44. 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 fransport
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index not less than the number given by the 
following equation: 

Minimum Transport Index = (0.4x + 0.67y + z) (1 - 15) 
x+y+z 

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

33-10-13-12. General license - Restri-ted-, fissile e-ass 11 
material, limited moderator 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 fissilc elass !I paci.ag. 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.  

.2. This general license applies only when all of the 
following requirements are met. --
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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 
.n. hundr..d fifty 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: 

(1) If the fissile radionuclides are not uniformly 
distributed, the-maximum amount of uranium-235 
per package may not exceed the value given in 
the following table: 

Table 1 

Uranium enrichment in 
weight percent of Permissible maximum grams 
uranium-235 not exceeding of uranium-235 per package 

24 40 
20 42 
15 45 
11 48 
10 51 
9.5 52 
9 54 
8.5 55'" 
8 57 
7.5 59 
7 60 
6.5 62 
6 65 
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5'.5 

5 
4.5 
4 
3.5 
3 
2.5 
2 
1.5 
1.35 
1 
0.92

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 table: 

Table 2

Uranium enrichment in 
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 
240 
560* 
800*

*Pursuant to the department's agreement with the United States 
nuclear regulatory commission, jurisdiction extends only to 
three hundred fifty grams of uranium-235.
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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.
General Authority: NDCC 23-20.1-04, 28-32-02 
Law Implemented: NDCC 23-20.1-04, 28-32-02 

33-10-13-13. Fissile material - Assumptions as to unknown 
properties. When the isotopic abundance, mass, concentration, 
degree of irradiation, degree of moderation, or other pertinent 
property of fissile material in any package is not known, the 
licensee shall package the fissile material as if the unknown 
properties had credible values that would cause the maximum nuclear 
reactivity.  

History: Effective Junel, 1992.  
General Authority: NDCC 23-20.1-04, 28-32-02 
Law Implemented: NDCC 23-20.1-03,-23-20.1-04-, 28732-02 

33-10-13-14. 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 
thirty feu-r . nd three tenths thirty-five kilopascal (5 
psi) 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 number, gross weight, and a 
package identification number assigned by the United 
States nuclear regulatory commission.  

History: Effective June 1, 1992.  
General Authority: NDCC 23-20.1-04, 28-32-02 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04, 28-32-02 

33-10-13-15. Routine determinations. Prior to each shipment 
of licensed material, 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 packaging, including any 
required gasket, 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, and 
within the limits specified in 49 CFR 173.443. The 
level ef rzmcfivable readioaetive eentamfinatien may bae 
deter-mined by wiping an area ef titree- hundred 
sefdare eentimfeters ef the surfaee eonceraned with an
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b. in the eas oef parkagou t haepacated as arolunive 
vic e hipfmplnt c by raill o highway enly, the 
il fremsvable roadu]aetiva pontamninatien at any tifae 
durting tpk angpert a mest net igrnp ten timon• the 
-levels proeseribed in subdivisien a. The levels at
the beginning af transport must net xceedd the 
levels inin ai 

9. External radiation levels around the package and around 
the vehicle, if applicable, will not exceed two oteldoen 
a Tllireomi- millisieverts per hour [200 milli:overts 
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; 

10. 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 hundred millirefm3 millisieverts per hour (200 
millli~ioverts millirem per hour] on the accessible 
external surface of the package unless the 
following conditions are met, in which case the 
limit is ono thousand millirems ten millisieverts 
per hour [1000 millisieverts millirems per hour]; 

(1) The shipment is made in a closed transport 
vehicle, 

(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.  

b. Two h"undroed mil-irom". millisieverts per hour [200 
milli.. .v.rt3 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 (-A 
flatb.d style v.hi..l .with a personnel barrier 
shall have radiation levels dotormined at vor~tiea-I
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p Ie-e-:- if ne persennel harrier, the paekage 
ceannot excood 20 E) ) illiremsc p er heur [2
milli•i.v.rts per h..ur] at tho eurfaee.), 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 vehicle7-r. If no personnel 
barrier, the package cannot exceed 2 millisieverts 
per hour r200 millirems per hour] at the surface.  

c. One-Ltenth_ illfirme millisievert per hour [EG-_I 
millisiovort 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 flat-bed style vehicle, at any point 
two meters from the vertical planes projected from 
the outer edges of the vehicle; and 

d. Two hundredths F414 ..ef.. millisieverts per hour 
[0.02 milliciFv1rt1 2 miilirems 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 of this article; and 

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.  

47-1_3. A package must be prepared for transport so that in 
still air at thirty-eight degrees Celsius r100 ene 
hundred degrees. Fahrenheit [30 degrees Col6 Ii] and 
in the shade, no accessible surface of a package
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would have a temperature exceeding fifty degrees 
Celsius [122 .n. hune.rodel tw.nty degrees 
Fahrenheit [So degres Celsu] in a nonexclusive 
use shipment or ene hundred eighty degrees 
Fahrenheit [82 degrees Czllius] eighty-two degrees 
Celsius [180 degrees Fahrenheitl in an exclusive 
use shipment. Accessible package surface 
temperatures may not exceed these limits at any 
time during transportation.  

History: Effective June 1, 1992; amended effective July 1, 1995.  
General Authority: NDCC 23-20.1-04, 28-32-02 
Law Implemented: NDCC 23-20.1-04, 28-32-02 

33-10-13-16. Air transport of plutonium.  

I. 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: 

47a. The plutonium is contained in a medical device 
designed for individual human application; 

4b. The plutonium is contained in a material in which 
the specific activity is not greater than seventy 
becquerels per gram [twe thousandths 0,002 
microcuries per gram [74 b...u.r.l. per gram] of 
material and in which the radioactivity is 
essentially uniformly distributed; 

-c . 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 33-10-13-05; or 

+d. 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.
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2. Nothing in subsection 1 is to be interpreted as removing 
or diminishing the requirements of section 33-10-13-11 of 
this chapter.  

3. For a shipment of plutonium by air which is subject to 
subdivision d of subsection 1. the licensee shall, 
through special arrangement with the carrier, require 
compliance with 49 CFR 175.704, 'as applicable to the air 
transport of plutonium.  

History: Effective June 1, 1992.  
General Authority: NDCC 23-20.1-04, 28-32-02 
Law Implemented: NDCC 23-20.1-04, 28-32-02 

33-10-13-17. Shipment records. Each licensee shall maintain 
for a period of two years after shipment a record of each shipment 
of licensed material not exempt under section 33710-13-04, showing, 
where applicable: 

1. Identification of the packaging by model number; 

2. Verification that there were no significant defects in 
the packaging, as shipped; 

3. Volume and identification of coolant; 

4. Type and quantity of licensed material in each package, 
and the total quantity of each shipment;f 

5. Date of the shipment; 

6. Name and address of the transferee; 

S7. Address to which the shipment-was~made; and 

8. Results of the determinations required by section 33-10
13-15. 

History: Effective June 1, 1992.  
General Authority: NDCC 231-20.1-04, 28-32-02 

Law Implemented: NDCC 23-20.1-03, 23-20.1-04, 28-32-02
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33-10-13-18. Reports.  
department within thirty days:

The licensee shall report to the

1. Any instance in which there is significant reduction in 
the effectiveness of any authorized packaging during use; 
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, 1992.  
General Authority: NDCC 23-20.1-04, 28-32-02 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04, 28-32-02 

33-10-13-19. 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 list f the maili.ng 
a.ddresses ef the geverners and geve2rnors' designees ia 
available uipon reet~dst from the director, off iee of state 
progr-ams, Offico of governmclntal and public affairs, 
United States nucelear regulatery commnissioen, Washington, 
9.C. 20... 0001.), 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:
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a. The irradiated reactor fuel or nuclear waste is 
-required to be in Type B packaging for 
transportation; 

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 exceeds-, any of the following; 

(1) Five thousand curi-s [185 toerabee~uerelsl of
special formf radionuelides, 

(2) Fi:ve thous~and cutries [4185 terabooquoirels] of 
uncomprossod gases of ar-gen_41, krypten B85m, 
kriypton 87, menen 191m, or menen !BS, 

(B) Fifty thousandl curiios [1.PS potabocquoroelsl o~f 
argon 2:7, or of uncompres sed -gass of krypten
85 orý xonon 1932,,or of-hydrogen 2 as a gas, as 
lumninous paint, or absorbod on solid material; 

(4.) Twenty cudrios [:749 gigabeeguoroels] of otheir 
nenspccJý;Ia form raad ionu elidoe r for whyAic Aý, i4s 
less than or oquial to four cudrios [4:48 
gigabecquoro~ls], ore 

(5) Two I•-• r eduris 7.4 trabecquorols] of 
ethor- non~spocial forma radionuclidos for whieh 
k~. is groeatorý than four curios [1-48 
gigabecquoroles]3-.  

3. Each adlvanco noti:fication roequiroed by subsocet-ioen I must 
_eRntA-in the followingifrain 

a. The namoe, aelero-ss, and tolophono numfborý- of the 
•" hp.., "arr'or, andl r..oivro• . f the shipment, 

b. A description of thoe nula asocnAJ:nod in the 

shipment' as roequiroed by 49. CFfl 9172.292 andl 
1:72.202 (d),;-
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c. The peint of eirigin of the shipmoint and the seven
day period duiring whieh departuiro of the shipmen 
is estimated to occur; 

d. The seven day peried during whiceh arrival of- the 
shipmoint at state boundaries is estiffated to occur, 

e. The destination of the shipment, and the seven day 
porieed during which arrival of the shi:pmant ia 
estimated to occur, and 

f. A point of- contacte with a telephone numfber for 
current shipment i:nformation--.  

4. The notificatioen reefired by subseetion 1: must be made in 
writing to the of fica of each appropriate govorner, or 
gevorner's designee, and to the dopartffint. Pi 
notification delivered by mfail must be postmarkeed at 
least seven days bofera the beginning of the seven day 
period during which departure of the shipfaent is 
estimnatee to occur. A notification delivered by 
messetnger mfust reach the of-f-icc of the govorno~r, or 
gevorner's designee I, at least four days before the 
beginn-ing of the seven day period during which departur-e 
ef the shipment is estimateed to occur. A copy of the 
not!ifiation must be retained by the lticonsee for one 

5. The liconsee shall noti:fy each appropriate gevernor, or 
governor's designee, and the department of any changes toe 
schedule information provided pursuant. to subsection 1.  
Such notification must be by telephone to a responsible 
i:ndividual in the of fico of the governor, or governor's 
designaa, of the approprciato state or states. The 
licansee shall mfaintain for one year a rocor-d of the namoe 
ef the indi-vidual contacted.  

6. Eachl licaensee-who cancols a nuclear waste shIpment, for 
which ad~vaneo notificatioen has been sent, shall send a 
eaneellation notica to the govar-nor, or, govarnor's 
designee, of each approepriato state and to the 
dopartmoint. A copy of the notica mfust be retained by the
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..-. , <}(I) Three thousand times the A, value of the 
radionuclides as specified in appendix A. for 
special form radioactive material: 

. (2) Three thousand times the A2 value of the 
* radionuclides as specified in appendix A. for 

normal form radioactive material; or 

(3) One thousand terabecquerels (27.000 Ci).  

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 noýtification 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.  

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. A description of the irradiated reactor fuel or 
nuclear waste contained in the shipment, as 
specified in 49 CFR 172.202 and 172.203(d);
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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, 

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.  

History: Effective June 1, 1992.  
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 10 13 20. Quality assuranee requirement
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APPENDIX A 

DETERMINATION OF A, AND A2

ForF a s~ingle r~adionuclide of kenown identity, the valuea 
efA-ý ndk.arce taken fromff table I if 14isted there. The 

valu-es -'A,- na.-4-A in table I are also applcablo for the 

b. For any single radionuclido whese i:dontity is known butt
w-hich-A:4 ½ not listed i:n tablc 1-, the value of- A*--aR4--A.2 
arce dotormined aecording to the foloin eeocdttre.  

(1) if the raelionudeide emits only ono type of 
r-adi:ation, A 1  is determined accordling to th 
following method. For radlienuelde3 omitting 
different k:nds of: r-adiation, A,. is the ffles 
restrictive value of these determil4nod for each kind 
of raiton rwcvcr-, in cithcqr- caco, 
rcestr4ictzd to a ffaximumf of one thoutsand curi-e [-3-7 
teirabeequerel:9] if a parent nuelidod decays into -a 
shorter liveel daughter with a half li~fe not greateir 
th-an- tc-n days, A,. is alculatod for both the paront 
and the daughteir, and the moroe limfiting of the two 
values is assigned to the paroent nuclide.  

(a) For5 gamma emItters, A, is determined by the 

F 

whr F is te 9I~~ttry consta±l 
eevrrcsponding to the dose in reentgens pcr 
cutrie hour~ at 1 moltor, and the numfbeir 4 
rcesults fromff the choico ofz 1 rem por- hour- at--a 
distanco of 3 molteir3 as the roferenco dese 
eqguivalont rcato.  

(b) For- x -ray emitters, A. is dotoricflnod by the 
atomic numfborF of the nueli~de.
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b.A single r-adieactive decay chain is considorod te be a 
single radionuclide whefn the radienudelides are present in 
their naturally occuirring propertions andl ne daughtr 
nuelide has a half life cither'longer than ten days or
longer than that of the parent nudilide. The activity to 
be taken into accou4nt and tho 1e.~- value from tabice 
1 to be applied arce these eorresponding to the parent 

nulioofthtchi. Whcn calculatling 11vlis 
radiation ornitteed by daughters muoit be considered.  
loewever, int the ease of radicactive decay chains in whiceh 
any daughter nuelide has a half life e4ither longer than 
ten dlays or greater than that of the parent nuelide, th 
paretnt and dlaughter nuelides arce considored to be 
mixttures of diffeiront nuelides.  

e. in the ease of a mfixture of different radioenuc~idgo,7 
where the identity and acti~vity of cach radienuelide arc 
known, the perm4-ssiccble acti-4vit~y of taeah rFadionuaclide Pa-
Rý,. -. eRl is such that Fý i is F net greater 
than uinity, where.  

F~T-eta- ac-t=vA-rv--'f:-R P 

_______ Total ac-tlyity A-- R2 

-* RRý,) Is the value of 2 1 e--~-e 
approep~r-iat foer the nuelide P1,.,-R.2----ý 

dl. When the idontilty of cach radionuelide is known buit the 
4:ndividlual activi:tico of sefmc of the radionuelidco arc 
not krnowni, the formula given in paragrapht 2.e is applied 
to cet~abl-ich- theIc vue f- A* e A, as aipprepriate. All4 
the radionuclidcos whooc individutal: acti-4vi:t-ic arc net 
known (their total: activity will, however, be known) arce 
elasseed in a single group and the moot restricti:ve value 
Gf A.1 a.nd-,A, applcable to any one of them is used as the 
Arlee-A - in the denomninater of the f~raction.  

e. Whore the identity of cach radionucelide is known but the 
indi~v4idual acti:vity of none of the radionuctlides 41s 
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known, th. m...t restrictive vialue of. k-er• applieable 
teo any Ane of the radiovulidul prdisont is awhiptc as the 
applicablo vaituc.  

E. Whon they acntity f nmni ef ther nulidtes Is knewn, the 
bc Anerftin is takfr to beq twoe crios [74 gigabue.Tcurls] 
and thc valueceprs -o thie tasnin t he twe thOusands 
[74 mhgabcquie ren ls] . Ihe wevTr, 4if alpha n es ittsrs are 

f one teo be atesnt, the value of A ors tan tor e unlimer 
tonths furie [14.8 gigabl. quorols] 

Values of an-du A f!or 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 Terabectuerel (TBa) figure. The curie 
values are expressed to three significant figures to assure 
that the difference in the TB andaCi qruantities is one tenth 
of one lpercent or less, Where values of han tA 2 are unlimited 
it is for radiation control purposes only. For nuclear 
criticality safety. some materials are subject to controls 
placed on fissile material.  

2. For individual radionuclides whose identities are known. but 
which are not listed in Table I. the determination of the 
values ofr gA and 2 requires department approval. except that 
the values of A, and A2 in Table II may be used without 
obtaining department approval.  

3_. In the calculations of 1 and 2 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 singrle radionuclide. and the 
activity to be taken into account. and the A, 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 cQreater than that of the iparent nuclide. the 
p2arent and those daughter nuclides shall be considered as 
mixtures of different nuclides.  

4. For mixtures of radionuc ilides whose identities and respective 
activities are known. the following conditions appl-V 
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a_. For special form radioactive material, the maximum 
auantity transported in a Type A package: 

SB(i) •1 
I 1A(i) 

Where B(i) is the activity of radionuclide I and A,(i) is 
the A, value for radionuclide I.

b. For normal form radioactive material, the maximum 
quantity transported in a Type A DackaQe:

B(i) •1 
A A2 (i)

Where BMi) 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: 

1 
A1 for mixture = Sf(i) 

I Al(i) 

Where f(i) is the fraction of activity of nuclide I in 
the mixture and A1 (i) is the appropriate A, value for 
nuclide I.  

d. An A 2 value for mixtures of normal form material may be 
determined as follows: 

1 
A2 for mixture = 

Sf(i) 
I A2 (i)
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Where f(i) is the fraction of activity of nuclide I in 
the mixture and A2 (i) is the appropriate A2 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 A, or 

A2 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 A, 
or A2_ values for the alpha emitters and beta/gamma emitters.  

History: Effective June 1, 1992.  
General Authority: NDCC 28-32-02 
Law Implemented: NDCC 28-32702 
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Table i (Ccntirnued 3)

Symbol: of Eleme-nt and- Aj.(-4i.)---(Ci) Speeifie
r-adienudelide ateomic nuffberý- Aetivi-try 

Cm 244 1-0 0 .01 3.2 10 

Cmn 266 000 3.6 6 X14-1 

Coe 56 Cobealt (2:7) 9 53 3.0 x1 

Co 5 q7 90 9 . 0 

Co 58M 1000 1000 5. 9 DS 10Q 

Co5820 20 R 3.1x 

C r- 51 Chromie;p :u m ( 24) 609 600QQ 9.2 -P 1 

Cis 129 Cocium (55) 4-0 4-07. 10 

Cc 14m 1000 41P0 :7. 4 3s4G -0

4... ---1LJA LLU -L.J A 

qc 135100 25 8. A A 0 

C-- 136R 7 7 7.4 x-140 

Gc 1 3 :7 3 0- 10 -9.8 A

Cu 6 4 Coppcr (29) An 2F5 3.8 3E 10fi 

C-u 67 20 2 . 0 

D y .195 DySprociuým (66) 10 2 0 8.2 x2:Q2 -0 

D y -16 6510 0 .  

Era 169 Erim(63) 1000 25E 8.2 100 

Era 171- 50 20 2. 4 x1 

Eu 152m uroepium (63) 30 -30 22x1 

- 2u15220 10-19 10* 

*Eu 154 10 5 1 x5 -4-9:
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Symo f: E-lemont: And k1-( Ci-) --A., (C- 4 Speeific 
raelienuili~de atemic numfber___ A btivit-y 

(Ci,'g) 

Re (natural) jiiic nimt 2 241 x- 14

Rh 103M RhiedIiu~m (45;) 1000 1032 X_ -n, 

Rh 105q 2 Q00 25 8.2 x 1-01 

RR 222 Rdo (86) 10 2 1.5 E; 3E 0n 

Rua 97 Ruathcnluma (44) 8_ 0 80 59.5 * 10 

Ru 103 _3 0 2_5 32 2 ME 

Ru 15_2 20 6.6 f 1 

S 35S Sulphur- (16) 1000 6 4.3 3E-14 

Sb 1 p22ntmn (5i1) 30 R30 3. no10 

Sb-124 5 .8 9 

Sb 12540 25 1.4 x1' 

Se 4r- Scr-@landi:u m ( 21) 8_ 93 .4- in* 

Sce 47ý 200 20 8.2 x 0' 

Sc 48 5 5 1 .S. x 

Se 75 Scllcnium (34) 4-0 4-0 1.4 :in* 

si 3 g1-Slio (14) 10Q0- o 20 3.9 qr i 

SmR 147 Saaim(62) Unlimited Un Imitoed- 2.0 A- Y,0 

SmR 151 1000 90 2.6 in10 

Sm -153 30 -20- 4.4 :i n0 

Sn 14 :13_ TinR (50) g0 60 1.0 x n+ 

Sn 4:19mIQ 100 100 4.4 :x 0** 

Sn 125 10 10 1:.1 -i105 

Sr- 85m Strontium (38) Q0 80 3.2 3E149' 

S r 85S 30- 30- 2.4 x 1 

Sr8555 50 1. 2 -0*

13-48

*1 

-I- �

- I - I
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ENTIRELY NEW TABLE I

TABLE I 
A, and A2 Values forRadionuclides 

(See Footnotes at end of Table)

Specific Activity
Symbol of 

Radionuclide

Ac-225 

Ac-227 

Ac-228 

Ag-105 

Ag-108m 

Ag-li0m 

Ag-ill 

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

Element and 

Atomic Number A1 (TBq) AýiCi) A2(TBq) A,(Ci)

Actinium(89) 

Silver(47) 

Aluminum(13) 

Americium(95) 

Argon(18) 

Arsenic(33) 

Astatine(85) 

Gold(79)

Au-199

0.6 

40 

0.6 

2 

0.6 

0.4 

0.6 

0.4 

2 

2 

2 

40 

20 

0.6 

0.2 

0.2 

40 

1 

0.2 

20 

30 

6 

1 

10 

2 

3

10

16.2 

1080 

16.2 

54.1 

16.2 

10.8 

16.2 

10.8 

54.1 

54.1 

54.1 

1080 

541 

16.2 

5.41 

5.41 

1080 

27.0 

5.41 

541 

811 

162 

27.0 

270 

54.1 

81.1

270

1E-2 

2E-5 

0.4 

2 

0.6 

0.4 

0.5 

0.4 

2E-4 

2E-4 

2E-4 

40 

20 

0.6 

0.2 

0.2 

40 

0.5 

0.2 

0.5 

2 

6 

1 

10 

2 

0.5

0.9

0.270 

5.41E-4 

10.8 

54.1 

16.2 

10.8 

13.5 

10.8 

5.41E-3 

5.41E-3 

5.41E-3 

1080 

541 

16.2 

5.41 

5.41 

1080 

13.5 

5.41 

13.5 

54.1 

162 

27.0 

270 

54.1 

13.5

24.3 7.7E3 2.1E5

13-53

(TBq/g) 

2 .1E3 

2.7 

8.4E4 

1. 1E3 

9 .7E-1 

1. 8E2 

5. 8E3 

7. OE-4 

1.3E-I 

3.6E-1 

7.4E-3 

3 .7E3 

1.3 

1.5E6 

9.6 

6.2E4 

8.2E2 

3 .7E3 

5. 8E4 

3 .9E4 

7.6E4 

3 .4E4 

1. 5E4 

1.4E2 

4. 0E3 

9. 0E3

(Ci/g) 

5. 8E4 

7.2E1 

2.2E6 

3. 0E4 

2. 6E1 

4.7E3 

1.6E5 

1.9E-2 

3.4 

1. 0El 

2.0E-1 

9.9E4 

3.4E1 

4.2E7 

2.6E2 

1.7E6 

2.2E4 

9. 9E4 

1. 6E6 

1. 0E6 

2 .1E6 

9.2E5 

4. 1E5 

3.7E3 

1. IE5 

"-2.4E5



Symbol of 
Radionuclide

Ba-131 

Ba-133m 

Ba-133 

Ba-140 

Be-7 

Be-10 

Bi-205 

Bi-206 

Bi-207 

Bi-210m 

Bi-210 

Bi-212 

Bk-247 

Bk-249 

Br-76 

Br-77 

Br-82 

C-1l 

C-14 

Ca-41 

Ca-45 

Ca-47 

Cd-109 

Cd-113m 

Cd-ll5m 

Cd- 115 

Ce-139 

Ce-141 

Ce-143 

Ce-144 

Cf-248

Element and 

Atomic Number

Barium(56) 

Beryllium(4) 

Bismuth(83) 

Berkelium(97) 

(Bromine) (35) 

Carbon (6) 

Calcium(20) 

Cadmium(48) 

Cerium(58) 

Californium(98)

A1 (TBq)

2 

10 

3 

0.4 

20 

20 

0.6 

0.3 

0.7 

0.3 

0.6 

0.3 

2 

40 

0.3 

3 

0.4 

1 

40 

40 

40 

0.9 

40 

20 

0.3 

4 

6 

10 

0.6 

0.2 

30

A, (Ci)

54.1 

270 

81.1 

10.8 

541 

541 

16.2 

8.11 

18.9 

8.11 

16.2 

8.11 

54.1 

1080 

8.11 

81.1 

10.8 

27.0 

1080 

1080 

1080 

24.3 

1080 

541 

8.11 

108 

162 

270 

16.2 

5.41 

811

A2 (TBq)

2 

0.9 

3 

0.4 

20 

0.5 

0.6 

0.3 

0.7 

3E-2 

0.5 

0.3 

2E-4 

8E-2 

0.3 

3 

0.4 

0.5 

2 

40 

0.9 

0.5 

1 

9E-2 

0.3 

0.5 

6 

0.5 

0.5 

0.2 

3E-3

A2 (Ci)

54.1 

24.3 

81.1 

10.8 

541 

13.5 

16.2 

8.11 

18.9 

0.811 

13.5 

8.11 

5.41E-3 

2.16 

8.11 

81.1 

10.8 

13.5 

54.1 

1080 

24.3 

13.5 

27.0 

2.43 

8.11 

13.5 

162 

13.5 

13.5 

5.41

8.11E-2 5.8E1 1.6E3

13-54

I .b

Specific Activity 

(TBq/g) (Ci/g) 

3.IE3 8.4E4 

2.2E4 6.1E5 

9.4 2.6E2 

2.7E3 7.3E4 

1.3E4 3.5E5 

8.3E-4 2.2E-2 

1.5E-3 4.2E4 

3.8E3 1.0E5 

1.9 5.2E1 

2.1E-5 5.7E-4 

4.6E3 1.2E5 

5.4E5 1.5E7 

3.8E-2 1.0 

6.1E 1.6E3 

9.4E4 2.5E6 

2.6E4 7.1E5 

4.0E4 I.IE6 

3.IE7 8.4E8 

1.6E-1 4.5 

3.1E-3 8.5E-2 

6.6E2 1.8E4 

2.3E4 6.IE5 

9.6E1 2.6E3 

8.3 2.2E2 

9.4E2 2.5E4 

1.9E4 5.IE5 

2.5E2 6.8E3 

1.1E3 2.8E4 

2.5E4 6.6E5 

1.2E2 - 3.2E3

,-Z
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.-"..Symbol of Element and 
":"" Radionuclide Atomic Number

Cf-249 

Cf-250 

Cf-251 

Cf-252 

Cf-253 

Cf-254 

Cl-36 

Cl-38 

Cm-240 

Cm-241 

Cm-242 

Cm-243 

Cm-244 

.-Cm-245 

"-i"Cm -246 

Cm-247 

Cm-248 

Co-55 

Co-56 

Co-57 

Co-58m 

Co-58 

Co-60 

Cr-51 

Cs-129 

Cs-131 

Cs-132 

Cs-134m 

Cs-134 

Cs-135 

Cs-136

Chlorine (17) 

Curium(96) 

Cobalt (27) 

Chromium (24) 

Cesium(55)

A, (TBq)

ý2 

5 

2 

0.1 

40 

3E-3 

20 

0.2 

40 

2 

40 

3 

4 

2 

2 

2 

4E-2 

0.5 

0.3 

8 

40

0.4 

30 

4 

40 

1 

40 

0.6 

40 

0.5

A,(Ci)

54.1 

135 

54.1 

2.70 

1080 

8. 11E-2 

541 

5.41 

1080 

54.1 

1080 

81.1 

108 

54.1 

54.1 

54.1 

1.08 

13.5 

8 .11 

216 

1080 

27.0 

10.8 

811 

108 

1080 

27.0 

1080 

16.2 

1080 

13.5

A 2 (TBq)

2E-4 

SE-4 

2E-4 

1E-3 

6E-2 

6E-4 

0.5 

0.2 

2E-2 

0.9 

IE-2 

3E-4 

4E-4 

2E-4 

2E-4 

2E-4 

SE-5 

0.5 

0.3 

8 

40 

1 

0.4 

30 

4 

40 

1 

9 

0.5 

0.9 

0.5

13-55

Specific Activity 

A2 (Ci) (TBq/g) (Ci/g) 

5.41E-3 1.5E-•1 4.1 

1.35E-2 4.0 1.IE2 

5.41E-3 5.9E-2 1.6 

2.70E-2 2.OE1 5.4E2 

1.62 l.1E3 2.9E4 

1.62E-2 3.1E2 8.5E3 

13.5 1.2E-3 3.3E-2 

5.41 4.9E6 1.3E8 

0.541 7.5E2 2.0E4 

24.3 6.1E2 1.7E4 

0.270 1.2E2 3.3E3 

8.11E-3 1.9 5.2E1 

1.08E-2 3.0 8.lEl 

5.41E-3 6.4E-3 1.7E-1 

5.41E-3 1.1E-2 3.IE-1 

5.41E-3 3.4E-6 9.3E-5 

1.35E-3 1.6E-4 4.2E-3 

13.5 l.1E5 3.1E6 

8.11 1.1E3 3.0E4 

216 3.1E2 8.4E3 

1080 2.2E5 5.9E6 

27.0 1.2E3 3.2E4 

10.8 4.2EI 1.IE3 

811 3.4E3 9.2E4 

108 2.8E4 7.6E5 

1080 3.8E3 1.0E5 

27.0 5.7E3 1.SE5 

243 3.0E5 8.OEG 

13.5 4.8E1 1.3E3 

24.3 4.3E-5 -- 1.2E-3 

13.5 2.7E3 7.3E4



Symbol of 

Radionuclide

Cs-137 

Cu- 64 

Cu-67 

D•-159 

Dy-165 

Dy-166 

Er-169 

Er-171 

Es-253 

Es-254 

Es-254m 

Es-255 

Eu-147 

Eu-148 

Eu- 149 

Eu-150 

Eu-152m 

Eu-152 

Eu-154 

Eu-155 

Eu-156 

F-18 

Fe-52 

Fe-55 

Fe-59 

Fe-60 

Fm-255 

Fm-257 

Ga-67 

Ga-68 

Ga-72

Element and 

Atomic Number

Copper(29) 

Dysprosium(66) 

Erbium(68) 

Einsteinium(99)* 

Europium(63) 

Fluorine(9) 

Iron(26) 

Fermium(100)** 

Gallium(31)

Specific Activity

A, (TBq)

2 

5

20 

0.6 

0.3 

40 

0.6 

200 

30 

0.6 

2 

0.5 

20 

0.7 

0.6 

0.9 

0.8 

20 

0.6 

1 

0.2 

40 

0.8 

40 

40 

10 

6 

0.3 

0.4

A, (Ci)

54.1 

135 

243 

541 

16.2 

8.11 

1080 

16.2 

5400 

811 

16.2 

54.1 

13.5 

541 

18.9 

16.2 

24.3 

21.6 

541 

16.2 

27.0 

5.41 

1080 

21.6 

1080 

1080 

270 

162 

8.11 

10.8

A2 (TBq)

0.5 

0.9 

0.9 

20 

0.5 

0.3 

0.9 

0.5 

2E-2 

3E-3 

0.4 

2 

0.5 

20 

0.7 

0.5 

0.9 

0.5 

2 

0.5 

0.5 

0.2 

40 

0.8 

0.2 

0.8 

8E-3 

6 

0.3 

0.4

A, (Ci)

13.5 

24.3 

24.3 

541 

13.5 

8.11 

24.3 

13.5 

5.41E-1 

8.11E-2 

10.8 

54.1 

13.5 

541 

18.9 

13.5 

24.3 

13 5 

54.1 

13.5 

13.5 

5.41 

1080 

21.6 

5.41 

21.6 

2.16E-1 

162 

8.11 

10.8

A2 (Ci)

(TBq/g) 

3.2 

1.4E5 

2. 8E4 

2. 1E2 

3.0E5 

8.6E3 

3 .1E3 

9. 0E4 

1.4E3 

6. 0E2 

3 . 5E2 

6. 1E4 

8.2E4 

6.5 

9.8 

1.8E1 

2.0E3 

3 5E6 

2.7E5 

8.8E1 

1. 8E3 

7.4E-4 

2.2E4 

1. SE6 

1. IE5

13-56

�

(Ci/g) 

8.7E1 

3 .9E6 

7. 6E5 

5.7E3 

8.2E6 

2.3E5 

8.3E4 

2.4E6 

3.7E4 

1.6E4 

9.4E3 

1.6E6 

2.2E6 

1. 8E2 

2.6E2 

4.9E2 

5.5E4 

9.SE7 

7.3E6 

2.4E3 

5.0E4 

2.0E-2

6.0ES 

"--4.1E7 

3 .IE6



"~. .ý, " -

"Symbol of 
Radionuclide 

Gd-146 

Gd-148 

Gd-153 

Gd-159 

Ge-68 

Ge-71 

Ge-77 

H-3 

Hf-172 

Hf-175 

Hf-181 

Hf-182 

Hg-194 

i2Hg-195m 

"••,Hg-197m 

Hg-197 

Hg-203 

Ho- 163 

Ho-166m 

Ho-266 

1-123 

1-124 

1-125 

1-126 

1-129 

1-131 

1-132 

1-133 

1-134 

'1-135 

In-ill

Specific Activity
Element and 

Atomic Number

Gadolinium(64)

Germanium(32) 

Hydrogen(l) 

Hafnium(72) 

Mercury(80) 

Holmium(67) 

Iodine(53) 

Indium(49)

A, (TBq) A, (Ci)

0.4 10.8 

3 81.1 

10 270 

4 108 

0.3 8.11 

40 1080 

0.3 8.11 

See T-Tritium 

0.5 13.5 

3 81.1 

2 54.1 

4 108 

1 27.0' 

5 135 

10 270-, 

10 270 

4 108 

40 1080 

0.6 16.2 

0.3 8.11 

6 162 

0.9 24.3 

20 '541 

2 54.1 

Unlimited Unlimited 

3 --81.1 

0.4 10.8 

0.6 16.2 

0.3 8.11 

0.6 16.2 

2 54.1

A2 (TBq) A2 (Ci)

0.4 

3E-4 

5 

0.5 

0.3 

40 

0.3 

0.3 

3 

0.9 

3E-2 

1 

5 

0.9 

10 

0.9 

40 

0.3 

0.3 

6 

0.9 

2' 

0.9 

Unlimited 

0.5 

0.4 

0.5 

0.3 

0.5 

2

10.8 

8.11E-3 

135 

13.5 

8.11 

1080 

8.11 

8.11 

81.1 

24.3 

0.811 

27.0 

135 

24.3 

270 

24.3 

1080 

8.11 

8.11 

162 

24.3 

54.1 

24.3 

Unlimited 

13.5 

10.8 

13.5 

8.11 

13.5 

54.1

13-57

(TBq/g) 

6.9E2 

1.2 

1.3E2 

3 .9E4 

2.6E2 

5. 8E3 

1.3ES 

4 . EM 

3.9E2 

6.3E2 

8 .IE-6 

1.3E-1 

1.5E4 

2.5E4 

9.2E3 

5. IE2 

2.7 

6.6E-2 

2. 6E4 

7. IE4 

9.3E3 

6.4E2 

2.9E3 

6.5E-6 

4.6E3 

3.8ES 

4 .2E4 

9 .9E5 

1.3E5 

1. 5E4

(Ci/g) 

1. 9E4 

3 .2E1 

3 . 5E3 

1.IE6 

7. IE3 

1.6E5 

3 . 6E6 

1. IE3 

1. 1E4 

1.7E4 

2.2E-4 

3.5 

4. OES 

6. 7E5 

2. 5ES 

1.4E4 

7. GEl 

1.8 

7. 0E5 

1.9E6 

2.5E5 

1. 7E4 

8.0E4 

1. 8E-4 

1. 2E5 

1.0E7 

1.•E6 

2.7E7 

"3 .5E6 

4 .2ES



..* ,;

Specific Activity

Radionuclide Atomic Number

In-113m 

In-114m 

In-ll5m 

Ir-189 

Ir-190 

Ir-192 

Ir-193m 

Ir-194 

K-40 

K-42 

K-43 

Kr- 81 

Kr-85m 

Kr-85 

Kr-87 

La-137 

La-140 

Lu-172 

Lu-173 

Lu-174m 

Lu-174 

Lu-177

A, (TBq)

Iridium(77) 

Potassium(19) 

Krypton(36) 

Lanthanum(57) 

Lutetium(71) 

For mixed fission 

Magnesium(12) 

Manganese(25)

1

Molybdenum(42) 

Nitrogen(7)

0.2 

40 

0.6 

0.6

A,(Ci)

4 

0.3 

6 

10 

0.7 

1 

10 

0.2 

0.6 

0.2 

1.0 

40 

6 

20 

0.2 

40 

0.4 

0.5 

8 

20 

8 

30 

products, 

0.2 

0.3 

Unlimited

A2 (TBq)

108 

8.11 

162 

270 

18.9 

27.0 

270 

5.41 

16.2 

5.41 

27.0 

1080 

162 

541 

5.41 

1080 

10.8 

13.5 

216 

541 

216 

811 

use formula 

5.41 

8.11 

Unlimited 

27.0 

5.41 

1080 

16.2 

16.2

A2 (Ci)

4 

0.3 

0.9 

10 

0.7 

0.5 

10 

0.2 

0.6 

0.2 

0.5 

40 

6 

10 

0.2 

2 

0.4 

0.5 

8 

8 

4 

0.9 

for mixtures 

0.2 

0.3 

Unlimited 

1 

0.2 

7 

0.5 

0.5

13.5** 

13.5

13-58

Symbol of Element and

108 

8.11 

24.3 

270 

18.9 

13.5 

270 

5.41 

16.2 

5.41 

13.5 

1080 

162 

270 

5.41 

54.1 

10.8 

13.5 

216 

216 

108 

24.3 

or Table II 

5.41 

8.11 

Unlimited 

27.0 

5.41 

189

MFP 

Mg-28 

Mn-52 

Mn-53 

Mn-54 

Mn-56 

Mo-93 

Mo-99 

N-13

2 0E5 

1. 6E4 

6.8E-5 

2. 9E2 

8.0E5 

4.1E-2 

1.8E4 

5.4E7

(TBq/g) 

6.2E5 

8.6E2 

2.2E5 

1. 9E3 

2.3E3 

3.4E2 

2.4E3 

3. 1E4 

2.4E-7 

2.2E5 

1.2E5 

7. 8E-4 

3. 0E5 

1. 5E1 

1. 0E6 

1.6E-3 

2. 1E4 

4.2E3 

5. 6E1 

2. 0E2 

2.3EI 

4. 1E3

(Ci/g) 

1.7E7 

2.3E4 

6. IE6 

5.2E4 

6.2E4 

9.2E3 

6.4E4 

8.4E5 

6.4E-6 

6.0E6 

3.3E6 

2. IE-2 

8.2E6 

3. 9E2 

2. 8E7 

4.4E-2 

5. 6E5 

1. 1E5 

1. 5E3 

5.3E3 

6.2E2 

1. 1E5 

5.4E6 

4 .4E5 

1. 8E-3 

7.7E3 

2.2E7 

1.1 

4. 8E5 

1. 5E9



4; 6 1 -

,.t"' Symbol of 
Radionuclide 

Na-22 

Na -24 

Nb-92m 

Nb-93m 

Nb-94 

Nb-95 

Nb-97 

Nd-147 

Nd-149 

Ni-59 

Ni-63 

Ni-65 

Np-235 

. Np- 236 

Np-239 

Os-185 

Os-191m 

Os-191 

Os-193 

Os-194 

P-32 

P-33 

Pa-230 

Pa-231 

Pa-233 

Pb-201 

Pb-202 

Pb-203 

Pb-205 

Pb-210

Element and 

Atomic Number

Sodium(11) 

Niobium(41) 

Neodymium(60) 

Nickel(28) 

Neptunium(93) 

Osmium(76) 

Phosphorus(15) 

Protactinium(91) 

Lead(82)

A, (TBq)

0.5 

0.2 

0.7 

40 

0.6 

1 

0.6 

4 

0.6 

40 

40 

0.3 

40 

7 

2 

6 

1 

40 

10 

0.6 

0.2 

0.3 

40 

2 

0.6 

5 

1 

40 

3 

Unlimited 

0.6

A,(Ci) , A2 (TBq)

13.5 

5.41 

-18.9 

1080 

16.2 

27.0 

16.2 

108 

16.2 

1080 

1080 

8.11 

1080 

189 

54.1 

162 

27.0 

1080 

270 

16.2 

5.41 

8.11 

1080 

54.1 

16.2 

135 

27.0 

1080 

81.1 

Unlimited 

16.2

0.5 

0.2 

0.7 

6 

0.6 

1 

0.5 

0.5 

0.5 

40 

30 

0.3 

40 

IE-3 

2E-4 

0.5 

1 

40 

0.9 

0.5 

0.2 

0.3 

0.9 

0.1 

6E-5 

0.9 

1 

2 

3 

Unlimited 

9E-3

A2 (Ci)

13.5 

5.41 

18.9

162 

16.2 

27.0 

13.5 

13.5 

13.5 

1080 

811 

8.11 

1080 

2.70E-2 

5.41E-3 

13.5 

27.0 

1080 

24.3 

13.5 

5.41 

8.11 

24.3 

2.70 

1. 62E-3 

24.3 

27.0 

54.1 

81.1 

Unlimited 

0.243

13-59

Specific Activity 

(TBq/g) (Ci/g) 

2.3E2 6.3E3 

3.2E5 8.7E6 

5.2E3 1.4E5 

8.8 2.4E2 

6.9E-3 1.9E-1 

1.5E3 3.9E4 

9.9E5 2.7E7 

3.0E3 8.1E4 

4.5E5 1.2E7 

3.0E-3 8.0E-2 

2.1 5.7EI 

7.1E5 1.9E7 

5.2El 1.4E3 

4.7E-4 1.3E-2 

2.6E-5 7.1E-4 

8.6E3 2.3E5 

2.8E2 7.5E3 

4.6E4 1.3E6 

1.6E3 4.4E4 

2.0E4 5.3E5 

1.IE1 3.IE2 

1.1E4 2.9E5 

5.8E3 1.6E5 

1.2E3 3.3E4 

1.7E-3 4.7E-2 

7.7E2 2.IE4 

6.2E4 1.7E6 

1.2E-4 3.4E-3 

1.IE4 3.0E5 

4.5E-6 1.2E-4 

2.8 7.6E1



- .I P 
2

Specific Activity
Symbol of 
Radionuclide 

Pb-212 

Pd-103 

Pd-107 

Pd-109 

Pm-143 

Pm-144 

Pm-145 

Pm-147 

Pm-148m 

Pm-149 

Pm-151 

Po-208 

Po-209 

Po-210 

Pr-142 

Pr-143 

Pt-188 

Pt-191 

Pt-193m 

Pt-193 

Pt-195m 

Pt-197m 

Pt-197 

Pu-236 

Pu-237 

Pu-238 

Pu-239 

Pu-240 

Pu-241 

Pu-242 

Pu-244

Element and 

Atomic Number 

Palladium(46) 

Promethium(61) 

Polonium(84) 

Praseodymium(59) 

Platinum(78) 

Plutonium(94)

A, (TBq) 

0.3 

40 

Unlimited 

0.6 

3 

0.6 

30 

40 

0.5 

0.6 

3 

40 

40 

40 

0.2 

4 

0.6 

3 

40 

40 

10 

10 

20 

7 

20 

2 

2 

2 

40 

2 

0.3

13-60

A, (Ci) 

8.11 

1080 

Unlimited 

16.2 

81.1 

16.2 

811 

1080 

13.5 

16.2 

81.1 

1080 

1080 

1080 

5.41 

108 

16.2 

81.1 

1080 

1080 

270 

270 

541 

189 

541 

54.1 

54.1 

54.1 

1080 

54.1 

8.11

A 2 (TBq) 

0.3 

40 

Unlimited 

0.5 

3 

0.6 

7 

0.9 

0.5 

0.5 

0.5 

2E-2 

2E-2 

2E-2 

0.2 

0.5 

0.6 

3 

9 

40 

2 

0.9 

0.5 

7E-4 

20 

2E-4 

2E-4 

2E-4 

1E-2 

2E-4 

2E-4

A2 (Ci) 

8.11 

1080 

Unlimited 

13.5 

81.1 

16.2 

189 

24.3 

13.5 

13.5 

13.5 

0.541 

0.541 

0.541 

5.41 

13.5 

16.2 

81.1 

243 

1080 

54.1 

24.3 

13.5 

1.89E-2 

541 

5.41E-3 

5.41E-3 

5.41E-3 

0.270 

5.41E-3 

5.41E-3

(TBq/g) 

5. 1E4 

2.8E3 

1.9E-5 

7.9E4 

1.3E2 

9.2E1 

5.2 

3.4E1 

7.9E2 

1. 5E4 

2.7E4 

2.2EI 

6.2E-1 

1.7E2 

4.3E4 

2.5E3 

2.5E3 

8.7E3 

5.8E3 

1.4 

6.2E3 

3.7E5 

3 .2E4 

2. 0E1 

4.5E2 

6.3E-1 

2.3E-3 

8.4E-3 

3.8 

1.5E-4 

6.7E-7

(ci/g) 

1.4E6 

7.5E4 

5.1E-4 

2. 1E6 

3.4E3 

2.5E3 

1.4E2 

9.3E2 

2. 1E4 

4.0E5 

7.3E5 

5.9E2 

1.77El 

4.5E3 

1.2E6 

6.7E4 

6.8E4 

2.4E5 

1.6E5 

3.7E1 

1. 7E5 

1.0E7 

8.7E5 

5.3E2 

1.2E4 

1.7E2 

6.2E-2 

2.3E-1 

1.0E2 

- -3.9E-3 

1.8E-5

'¾>, 
';..,. *j* 

C



C;

Specific Activity

Ssymbol of 

Radionuclide

Ra-223 

Ra-224 

Ra-225 

Ra-226 

Ra-228 

Rb-81 

Rb-83 

Rb-84 

Rb-86 

Rb-87 

Rb(natural) 

Re-183 

Re-184m 

•:•~Re-184 

Re-186 

Re-187 

Re-188 

Re-189 

Re(natural) 

Rh-99 

Rh-101 

Rh-102m 

Rh-102 

Rh-103m 

Rh-105 

Rn-222 

Ru-97 

Ru-103 

Ru-105 

-. ý.Ru-106 

S-35

Element and 
Atomic Number

Radium (8 8) 

Rubidium(37) 

Rhenium (75) 

Rhodium(45) 

Radon ( 86) 

Ruthenium(44) 

Sulfur (16)

A,(TBq) A, (Ci)

0.6 

0.3 

0.6 

0.3 

0.6 

2 

2 

1 

0.3 

Unlimited 

Unlimited 

5 

3 

1 

4 

Unlimited 

0.2 

4 

Unlimited 

2 

4 

2 

0.5 

40 

10 

0.2 

4 

2 

0.6 

0.2 

40

16.2 

8.11 

16.2 

8.11 

16.2 

54.1 

54.1 

27.0 

8.11 

Unlimited 

Unlimited 

135 

81.1 

27.0 

108 

Unlimited 

5.41 

108 

Unlimited 

54.1 

108 

54.1 

13.5 

1080 

27o 

5.41 

108 

54.1 

16.2 

5.41 

1080

A2 (TBq)

3E-2 

6E-2 

2E-2 

2E-2 

4E-2 

0.9 

2 

0.9 

0.3 

Unlimited 

Unlimited 

5 

3 

1 

0.5 

Unlimited 

0.2 

0.5 

Unlimited 

2 

4 

0.9 

0.5 

40 

0.9 

4E-3 

4 

0.9 

0.5 

0.2 

2

Unlimited 

54.1 

108 

24.3 

13.5 

1080 

24.3 

0.108 

108 

24.3 

13.5 

5.41 

54.1

3.0E3 

4.1E1 

2.3E2 

4.5E1 

1.2E6 

3 .1E4 

5.7E3 

1. 7E4 

1.2E3 

2.5E5 

1.2E2 

1.6E3

13-61

A2 (Ci) (TBq/g) 

0.811 1.9E3 

1.62 5.9E3 

0.541 1.5E3 

0.541 3.7E-2 

1.08 1.OE1 

24.3 3.1ES 

54.1 6.8E2 

24.3 1.8E3 

8.11 3.0E3 

Unlimited 3.2E-9 

Unlimited 6.7E6 

135 3.8E2 

81.1 1.6E2 

27.0 6.9E2 

13.5 6.9E3 

Unlimited 1.4E-9 

5.41 3.6E4 

13.5 2.5E4

(Ci/g) 

S .IE4 

1.6E5 

3.9E4 

1.0 

2.7E2 

8 .4E6 

1. 8E4 

4 .7E4 

8 .IE4 

8 .6E-8 

1.8E8 

1.0E4 

4 .3E3 

1.9E4 

1.9E5 

3.8E-8 

9 . 8E5 

6. BE5 

2.4E-8 

8.2E4 

1.1E3 

6.2E3 

1.2E3 

3.3E7 

8.4E5 

1. 5E5 

4. 6E5 

3.2E4 

6.7E6 

"-3.3E3 

4 .3E4



2 �' £ 
.w 'S�

Symbol of 
Radionuclide 

Sb-122 

Sb-124 

Sb-125 

Sb-126 

Sc-44 

Sc-46 

Sc-47 

Sc-48 

Se-75 

Se-79 

Si-31 

Si-32 

Sm-145 

Sm-147 

Sm-151 

Sm-153 

Sn-113 

Sn-117m 

Sn-ll9m 

Sn- 12 im 

Sn-123 

Sn-125 

Sn- 126 

Sr-82 

Sr- 85m 

Sr-85 

Sr-87m 

Sr-89 

Sr-90 

Sr-91 

Sr-92

13-62

Element and 
Atomic Number 

Antimony(51) 

Scandium(21) 

Selenium(34) 

Silicon(14) 

Samarium(62) 

Tin(50) 

Strontium(38)

A, (TBq) 

0.3 

0.6 

2 

0.4 

0.5 

0.5 

9 

0.3 

3 

40 

0.6 

40 

20 

Unlimited 

40 

4 

4 

6 

40 

40 

0.6 

0.2 

0.3 

0.2 

5 

2 

3 

0.6 

0.2 

0.3 

0.8

A, (Ci) 

8.11 

16.2 

54.1 

10.8 

13.5 

13,5 

243 

8.11 

81.1 

1080 

16.2 

1080 

541 

Unlimited 

1080 

108 

108 

162 

1080 

1080 

16.2 

5.41 

8.11 

5.41 

135 

54.1 

81.1 

16.2 

5.41 

8.11 

21.6

A2 (TBq) 

0.3 

0.5 

0.9 

0.4 

0.5 

0.5 

0.9 

0.3 

3 

2 

0.5 

0.2 

20 

Unlimited 

4 

0.5 

4 

2 

40 

0.9 

0.5 

0.2 

0.3 

0.2 

5 

2 

3 

0 5 

0.1 

0.3 

0.5

A2 (Ci) 

8.11 

13.5 

24.3 

10.8 

13.5 

13.5 

24.3 

8.11 

81.1 

54.1 

13.5 

5.41 

541 

Unlimited 

108 

13.5 

108 

54.1 

1080 

24.3 

13.5 

5.41 

8.11 

5.41 

135 

54.1 

81.1 

13.5 

2.70 

8.11 

13.5

Specific 

(TBq/g) 

1.5E4 

6.5E2 

3. 9E1 

3. 1E3 

6. 7E5 

1.3E3 

3. 1E4 

5. 5E4 

5.4E2 

2.6E-3 

1.4E6 

3.9 

9.8E1 

8.5E-1 

9.7E-1 

1.6E4 

3 .7E2 

3. 0E3 

1.4E2 

2.0 

3 . 0E2 

4 . 0E3 

1.0E-3 

2 .3E3 

1. 2E6 

8. 8E2 

4. 8E5 

1.1E3 

5.1 

1.3E5 

4.7E5

Activity 

(Ci/u) 

4. 055 

1.7E4 

1. 0E3 

8.4E4 

1. 8E7 

3.4E4 

8.3E5 

1.556 

1. 5E4 

7.0E-2 

3.9E7 

1. 1E2 

2.6E3 

2.3E-8 

2.6EI 

4.4E5 

1.0E4 

8.2E4 

3.7E3 

5.4E1 

8.2E3 

1. 155 

2.8E-2 

6.2E4 

3.3E7 

2.4E4 

1.3E7 

2.9E4 

1.4E2 

- 3.6E6 

1.3E7



$ U.

Specific Activity

Symbol of 
Radionuclide

T 

Ta-178 

Ta-179 

Ta-182 

Tb-157 

Tb-158 

Tb-160 

Tc-95m 

Tc-96m 

Tc-96 

Tc-97m 

Tc-97 

Tc-98 

• '.4. Tc-99m 

"Tc-99 

Te-118 

Te-121m 

Te-121 

Te-123m 

Te-125m 

Te-127m 

Te-127 

Te-129m 

Te-129 

Te- 13 im 

Te-132 

Th-227 

Th-228 

Th-229 

"-Th-230 

Th-231

Element and 

Atomic Number

Tritium(1)-, 

Tantalum(73) 

Terbium(65)

A, (TBq)

40 

1 

30 

0.8 

40 

1 

0.9

Technetium (43)

Tellurium(52) 

Thorium(90)

0.4 

0.4 

40 

Unlimited 

0.7 

8 

40 

0.2 

5 

2 

7 

30 

20 

20 

0.6 

0.6 

0.7 

0.4 

9 

0.3 

0.3 

2 

40

A1 (Ci)

1080 

27.0 

811 

21.6 

1080 

27.0 

24.3 

54.1 

10.8 

10.8 

1080 

Unlimited 

18.9 

216 

1080 

5.41 

135 

54.1 

189 

811 

541 

541 

16.2 

16.2 

18.9 

10.8 

243 

8.11 

8.11 

54.1 

1080

A2 (TBq) A2 (Ci)

40 

1 

30 

0.5 

10 

0.7 

0.5 

2 

0.4 

0.4 

40 

Unlimited 

0.7 

8 

0.9 

0.2 

5 

2 

7 

9 

0.5 

0.5 

0.5 

0.5 

0.5 

0.4 

IE-2 

4E-4 

3E-5 

2E-4 

0.9

1080 

27.0 

811 

13.5 

270 

18.9 

13.5 

54.1 

10.8 

10.8 

1080 

Unlimited 

18.9 

216 

24.3 

5.41 

135 

54.1 

189 

243 

13.5 

13.5 

13.5 

13.5 

13.5 

10.8 

0.270 

1.08E-2 

8.11E-4 

5.41E-3 

24.3 2.0E4 5.3E5

13-63

(TBq/g) 

3. 6E2 

4.2E6 

4. lEl 

2.3E2 

5.6E-I 

5.6E-1 

4.2E2 

8.3E2 

1.4E6 

1.2E4 

5.6E2 

5.2E-5 

3.2E-5 

1. 9E5 

6.3E-4 

6. 8E3 

2.6E2 

2.4E3 

3 .3E2 

6.7E2 

3.5E2 

9. 8E4 

l.IE3 

7.7E5 

3 . 0E4 

1. 1E4 

1. IE3 

3. OEl 

7.9E-3 

7.6E-4

(Ci/g) 

9. 7E3 

1. IE8 

1. IE3 

6.2E3 

1. 5El 

1.5El 

1. IE4 

2.2E4 

3. 8E7 

3 .2E5 

1. 5E4 

1.4E-3 

8.7E-4 

5. 3E6 

1. 7E-2 

1. 8E5 

7. 0E3 

6.4E4 

8.9E3 

1. 8E4 

9.4E3 

2.6E6 

3 . 0E4 

2. IE7 

8. OE5 

3. OES 

3 • IE4 

8.2E2 

2.1E-l 

"2.IE-2



Symbol of Element and 
Radionuclide Atomic Number 

Th-232

Titanium (22) 

Thallium (81.1) 

Thulium (69) 

Uranium(92)

A, (TBq) 

Unlimited

Th-234 

Th(natural) 

Ti-44 

Tl-200 

Tl-201 

Tl-202 

TI-204 

Tm-167 

Tm-168 

Tm-170 

Tm-171 

U-230 

U-232 

U-233 

U-234 

U-235 

U-236 

U-238 

U(natural) 

U(enriched 

5% or less) 

U(enriched 

more than 

5%) 

U(depleted)

0.2 

Unlimited 

0.5 

0.8 

10 

2 

4 

7 

0.8 

4 

40 

40 

3 

10 

10 

Unlimited 

10 

Unlimited 

Unlimited 

Unlimited

10

Unlimited Unlimited Unlimited Unlimited

Vanadium(23) 

Tungsten(74)

0.3 

40 

1 

30 

40

8.11 

1080 

27.0 

811 

1080

0.3 

40 

1 

30 

0.9

8.11 

1080 

27.0 

811 

24.3

13-64

* '� 
�

V-48 

V-49 

W-178 

W-181 

W-185

A, (Ci) 

Unlimited 

5.41 

Unlimited 

13.5 

21.6 

270 

54.1 

108 

189 

21.6 

108 

1080 

1080 

81.1 

270 

270 

Unlimited 

270 

Unlimited 

Unlimited 

Unlimited

A2 (TBq) 

Unlimited 

0.2 

Unlimited 

0.2 

0.8 

10 

2 

0.5 

7 

0.8 

0.5 

10 

1E-2 

3E-4 

1E-3 

1E-3 

Unlimited 

1E-3 

Unlimited 

Unlimited 

Unlimited 

270

A, (Ci) 

Unlimited 

5.41 

Unlimited 

5.41 

21.6 

270 

54.1 

13.5 

189 

21.6 

13.5 

270 

0.270 

8.11E-3 

2.70E-2 

2.70E-2 

Unlimited 

2.70E-2 

Unlimited 

Unlimited 

Unlimited 

IE-3

Specific Activity 

(TBq/g) (Ci/g) 

4.OE-9 1.IE-7 

8.6E2 2.3E4 

8.1E-9 2.2E-7 

6.4 1.7E2 

2.2E4 6.0E5 

7.9E3 2.1E5 

2.0E3 5.3E4 

1.7El 4.6E2 

3.IE3 8.5E4 

3.IE2 8.3E3 

2.2E2 6.0E3 

4.OE1 1. E3 

1.OE3 2.7E4 

8.3E-1 2.2E1 

3.6E-4 9.7E-3 

2.3E-4 6.2E-3 

8.OE-8 2.2E-6 

2.4E-6 6.5E-5 

1.2E-8 3.4E-7 

2.6E-8 7.1E-7 

(See 

Table 

A-3) 

2.70E-2 (See 

Table 

A-3) 

(See 

Table 

A-3) 

6.3E3 1.7E5 

3.0E2 8.IE3 

1.3E3 3.4E4 

2.2E2 6.0E3 

3.5E2 9.4E3

4r.� .� 
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Symbol of Element and 
Radionuclide Atomic Number

W-187 

W-188 

Xe-122 

Xe-123 

Xe-127 

Xe-131m 

Xe-133 

Xe-135 

Y-87 

Y-88 

Y-90 

Y-91m 

Y-91 

,$';' Y-92 

-;.Y-93 

Yb-169 

Yb-175 

Zn-65 

Zn-69m 

Zn-69 

Zr-88 

Zr-93 

Zr-95 

Zr-97

Xenon (54) 

Yttrium(39) 

Ytterbium (70) 

Zinc (30) 

Zirconium (40

A, (TBq)

2 

0.2 

0.2 

0.2 

4 

40 

20 

4 

2 

0.4 

0.2 

2 

0.3 

0.2 

0,2 

3 

30 

2 

2 

4 

3 

40 

1 

0.3

A, (Ci)

54.1 

5.41 

5.41 

5.41 

108 

1080 

541 

108 

54.1 

10.8 

5.41 

54.1 

8.11 

5.41 

5.41 

81.1 

811 

54.1 

54.1 

108 

81.1 

1080 

27.0 

8.11

A2 (TBq) A2 (CW)

0.5 

0.2 

0.2 

0.2 

4 

40 

20 

4 

2 

0.4 

0.2 

2 

0.3 

0.2 

0.2 

3 

0.9 

2 

0.5 

0.5 

3 

0.2 

0.9 

0.3

13.5 

5.41 

5.41 

5.41 

108 

1080 

541 

108 

54.1 

10.8 

5.41 

54.1 

8.11 

5.41 

5.41 

81.1 

24.3 

54.1 

13.5 

13.5 

81.1 

5.41 

24.3 

8.11

* International shipments of Einsteinium require multilateral approval of A,

** International shipments of Fermium require multilateral approval of A, and A2 values.  
* 20 Ci for Mo99 for domestic use.
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Specific Activity 

(TBq/g) (Ci/g) 

2.6E4 7.0E5 

3.7E2 1.0E4 

4.8E4 1.3E6 

4.4E5 1.2E7 

1.0E3 2.8E4 

3.1E3 8.4E4 

6.9E3 1.9E5 

9.5E4 2.6E6 

1.7E4 4.SE5 

5.2E2 1.4E4 

2.0E4 5.4E5 

1.5E6 4.2E7 

9.1E2 2.5E4 

3.6E5 9.6E6 

1.2E5 3.3E6 

8.9E2 2.4E4 

6.6E3 1.8E5' 

3.0E2 8.2E3 

1.2E5 3.3E6 

1.8E6 4.9E7 

6.6E2 1.8E4 

9.3E-5 2.5E-3 

7.9E2 2.1E4 

7.1E4 1.9E6 

and A2 values.
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... I - -mmm

E-==(mev) Ak(i

. i0.9 000 

0.: . E 1.0 300 

1.0 -< 1.5 i00 

1.5 -< 2.0 30 

S2.0 ±0

Table II General Values fc•r A. •flr A.

A,
Contents

A2

(TBgr)

Only beta- or gamma-emitting nuclides 
are known to be present 

Alpha-emitting nuclides are known to 
be present. or no relevent data are 
available

0.2 5

0.10 2.70 2xI0 5- 5.41x10-4
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Table I-V III 
Activity-Mass Relationships for Uranium,'The24±-tm 

TPhriumdf and 

wt 4 u 235 rS n Speeial Aetivity 
ci/g g/ci 

0.45 5.0 x . 0" 2.0 x 90

0.72 (natural) 7.9n x 3_- 142 IA 10 

1.0 7.• ~x !0v 1.3- x 1ne 

1.5 1.0 x 0-1 1.0 X 10 

5.0 2.7 X I0-e 3.7 X !0e 

10.0 4.8 x !0" 2.1 x 10e 

20.0 1.0 x I0- •1.0 x I0e 

35.0 2.0 -101 5.0 3 10& 

50.0 2.5 X Q0- 4.0 X I0" 

90. 5.8 xl0-5 1.:7 3E10 
93.0 7.0 x !0-* 1.1 c 10+ 

95.0 9.1 x I0Q- 1.1 x 10* 

Natur..'al Thorium 2.2 3z -19 4.6 m- 106n

Uranium Enrichment* 
Wt * TT-*>q• -t- ',f"

Specific Activity 
TBq/g

0.45 

0.72 (natural) 

1.0 

1.5 

5.0 

10.0 

20.0

1.8 x I0"8 

2.G x I0"8 

2.8 x 10-8 

3.7 x 10-8 

1.0 X 10-7 

1.8 X I0-7 

3.7 X I0-7

5.0 x 10-v 

7.1 X 10-7 

7.6 x 10-7 

1.0 x 10-6 

2.7 x 10-6 

4.8 x 10-6 

1.0 x io-
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7.4 X 1020

2.2 x 120" 

2.6 x 10"6 

'3.4 x I-•6

7,0 x 10-5 

9.1 x I0"S

*The figures for uranlium ihclude representaUive values for the activity of 
the uranium-234 which is concentrated during the enrichment process. The 
activi-ty fe2r theri:um irnelthdes the &euilibri~um ncoato ef theriumf 223.
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Termination or Transfer of Licensed Activities: Recordkeeping Requirements 
(61 FR 24669; May 16, 1996; Effective June 17, 1996) 

NRC Regulation Section State Regulation Section Comments 

20.2108(b) 33-10-04.1-15.9.b 

30.35(g) 33-10-03-05.14.g 

30.36(k)(4) 33-10-03-05.8.k(4) 

30.51 (d), (e), (f) 33-10-04.1-15, subsections 
12, 13, & 14



3'3-10-O-O .I-15e9.a.I 

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.  

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.  

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 14 and 15 of chapter 33-10-04.1 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
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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 and effeetivz decommissioning of t-te a 
facility in an identified location until the licznso ie 

teninated by the d.partmz.. site is released for unrestricted 
use. Before licensed activities are transferred or assigned 
in accordance with subdivision b of subsection 7 of section 
33-10-03-05. licensees shall transfer all records described in 
this subdivision to the new licensee. In this case, the new 
licensee shall maintain these records until the license i' 
terminated, If records of rezlv •• inf.rmatin• important tc
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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
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(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.  

4j.. 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 -e ... p... arc si..tabl. f. rzleas 
that the premises are suitable for release in accordance 
with the criteria for decommissioning in section 18 of 
chapter 33-10-04.1 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.  

i-k. 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;
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(2) Reasonable effort has been made to eliminate residual 
radioactive contamination, if present; and 

(3) (a) A radiation survey has been performed which 
demonstrates that the premises are suitable for 
release in accordance with rzquirzments in article 
33 -4O the criteria for decommissioning in section 
18 of chapter 33-10-04.1; 

(b) Other information submitted by the licensee is 
sufficient to demonstrate that the premises are 
suitable for release in accordance with 
z.ui.r.m.nts iR artiele. 33 10 the , criteria for 

decommissioning in section 18 of chapter 33-10
04.1.  

(4) Records required by subsection 14 of section 33-10-03-05 
and sections 14 and 15 of chapter 33-10-04.1 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:
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3"3-lo-O'+.-15 Subsectons 12, 13) and Il4 
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.  

12.. Prior to license termination, each licensee authorized to 
possess radioactive material with a half-life greater 
than 120 days. in an unsealed form. shall forward the 
following records to the department: 

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

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

If licensed activities are transferred or assicgned 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:
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335-1o-o.I-(B, Subsections 1 3, and'SW Cco44vA 
a.. Records of disposal of licensed material made-under 

subsection 2 of section 33-10-ý04.1-14 (including 
burials made before the effective date of this 
section), subsections 3. 4. 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.  

S14. 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.  
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04, 23-20.1-09.1 

33-10-04.1-16. Reports.  

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

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

(1) Immediately after its occurrence becomes known 
to the licensee or registrant, stolen, lost, 
or missing licensed or registered radioactive 
material in an aggregate quantity equal to or 
greater than one thousand times the 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.
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Resolution of Dual Regulation of Airborne Effluents of Radioactive Materials; 
Clean Air Act 

(61 FR 65119; Dec. 10, 1996; Effective Jan. 9, 1997) 

NRC Regulation Section State Regulation Section Comments 

20.1003 33-10-01-04, subsection 25 

20.1101 (d) 33-10-04.1-05, subsection 4 

20.2203(a)(2)(vi) 33-10-04.1-16.3.a(f) 

20.2203(b)(1)(iv) 33-10-04.1-16.3.b(1)(d) 

20.2203(b)(2) 33-10-04.1-16.3.b(2)



S3-1oO1-04,su seul-ieon 25.  
b. The strength of a source of radiation relative to a standard.  

20. "CFR" means Code of Federal Regulations.  

21. "Chelating agent" means amine polycarboxylic acids (e.g.. EDTA, 
DTPA), hydroxycarboxylic acids, glu..nie acid, and polycarboxylic 
acids (e.g.. citric acid, carbolic acid. and gluconic acid).  

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

23. "Committed dose equivalent" (HT,50) 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.  

24. "Committed effective dose equivalent" (HIE,.0) is the sum of the 
products of the weighing factors applicable to each of the body 
organs or tissues that are irradiated and the committed dose 
equivalent to each of these organs or tissues (HE,50 = E WT,HT,50)" 

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

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

£u927. "Curie" means a unit of measurement of activity. One curie 
(Ci) is that quantity of radioactive material which decays at 
the rate of 3.7 x 1010 disintegrations or transformations per 
second (dps or tps).  

p28. "Decommission" means to remove (as a faility) a facility or 
site safely from service and reduce residual radioactivity to 
a level that permits: 

a. -release of the property for unrestricted use and termination 
of license-. or 

b. Release of the property under restricted conditions and 
termination of the license.
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Law Implemented: NDCC 23-20.1-03, 23-20.1-04

-3-3-10- 0L4.1 - 05) sulsecfton 4 
33-10-04.1-05. Radiation protection programs.  

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

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 of this section, 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 likelv to 
receive the highest dose will not be expected to receive 
a total effective dose ecruivalent in excess of one-tenth 
millisieverts (10 mrem) per year from these emissions.  
If a licensee subject to this requirement exceeds this 
dose constraint, the licensee shall report the exceedance 
as provided in subsection 3 of section 33-10-04.1-16 and 
promptly take appropriate corrective action to ensure 
against recurrence, 

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

33-10-04.1-06. Occupational dose limits.  

1. Occupational dose limits for adults.  

a. The licensee or registrant shall control the 
cc-upational dose to individua! adu=-s, -::•-r-



?3 ~L4.- -1(o suAsection 3 

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.
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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 or section 33-10-04.1-06; 

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

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

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

33.-1-0Mt-|C.Q(4) (e) Any applicable limit in the license or 

registration; or 

Ml_. 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
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(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;

(03-I 0(a

(2)

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

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

Each report filed pursuant to subdivision a 
shall include for each occupationally 
overexposed individual e..pe.ed: the name, 
social security account number, and date of 
birth. With respect to the limit for the 
embryo or fetus in subsection 8 of section 33
10-04.1-06, the identifiers should be those of 
the declared pregnant woman. The report shall 
be prepared so that this information is stated 
in a separate and detachable portion of the 
report.
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Criteria for the Release of Individuals Administered Radioactive Material 
(62 FR 4120; Jan. 29, 1997; Effective May 29, 1997) 

NRC Regulation Section State Regulation Section Comments 

20.1002 33-10-04.1-02 

20.1003 33-10-01-04, subsections 72 
and 82 

20.1301(a) 33-10-04.1-07.1.a 

20.1903 33-10-04.1-13.3.b 

35.8 Not Applicable 

35.75 33-10-07-05.13 

35.315 Deletion of the former 33-10
07-08.3.a(6) 

35.415(a)(1) 33-10-07-10.3.a and 3.a(1).  
Also, deletion of the former 
33-10-07-10.3.a(5).
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33-10-04.1-02. 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 
.p..ur.. . f pa1tients te radiatir. f r the pu• ..... f a.ny medical 

diagn•... Cr therapy administration or therapy the individual has 
received, to exposure from individuals administered radioactive 
material and released in accordance with subsection 12 of section 
33-10-07-05, or to voluntary participation in medical research 
programs.  

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

33-10-04.1-03. Definitions. As used in this chapter: 

1. "Annual limit on intake" (ALL) 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 savored [5 rem] or a 
committed dose equivalent of five-tenths savored [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. "Class" means a classification scheme for inhaled 
material according to its rate of clearance from the 
pulmonary region of the lung. Materials are classified 
as D, W, or Y, which applies to a range of clearance 
half-times: for class D, days, of less than ten days, for 
class W, weeks, from ten to one hundred days, and for

4-2



33-10-O1-OQ+, su section 12

,&j74.  

.6- .74 .

75. "Packaging" 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 :-e-down 
system, and auxiliary equipment may be designated as part of the 
"packaging, 

9@76. "Particle accelerator" (see "laccelerator"r).

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

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

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

"Occupational dose" means the dose received by an individual 
in the course of employment, while en.gaged in a -vt 
liened .r . . gist..!erd by the d.part..nt, in which the 
individual's assigned duties involve exposure to sources ot 
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, ee 
" ati from A medical practices, 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, from voluntary 
participation in medical research programs, or as a member of 
the public.  

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

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

4-17_7.  

47_8.  
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4-B- Q. "Physician" means an individual licensed by this state to 
dispense drugs in the practice of medicine.  

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

"Public dose" means the dose received by a member of the 
public from sources of radiation from a licensed or registered 
operation. -It Public dose does not include occupational dose, 
or dosea received 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 dese 
S.... as a pa.. tit from m.di.al praetie.. , or eese from 
voluntary participation in medical research programs.  

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

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

"Rad" means the special unit of absorbed dose. One rad is 
equal to an absorbed dose of one hundred erg per gram or one 
one-hundredths joule per kilogram (0.01 gray).._ 

"Radiation" means alpha particles, beta particles, gamma rays, 
x-rays, neutrons, high speed electrons, high speed protons, 
and other particles capable of producing ions. For purposes 
of these rules, ionizing radiation is an equivalent term.

-748 2
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33-10-04.1-07. Radiation dose limits for individual members 
of the public.  

1. Dose limits for individual members of the public.  

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

(1) The total effective dose equivalent to 
individual members of the public from the 
licensed or registered operation does not 
exceed one millisievert [0.1 rem] in a year, 
exclusive of the dose contribution from 
background radiation, from any medical 
administration the individual has received, 
from exposure to individuals administered 
radioactive material and released in 
accordance with 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 seceion 33-
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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 accdss 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 memberes 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
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3. Exceptions to posting requirements.  

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

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

> b.

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

Rooms or other areas in hospitals that are occupied 
by patients are not required to be posted with 
caution signs pursuant to subsection 2 provided 
that the patient could be released from ccnfinemzrnt 
cQntrol pursuant to subsection 12 of ehapt•-
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 hdtfr.
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Release of patients individuals containing 
radiopharmaceuticals or permanent implants.

a. A lieensee m~ay net authorize release froem 
eenfinement foer fnedieal eare any patient 
adfninistearod a radiopharmaeeuitical until either.  

(1 The elese rate fromf the patient is less thant 
five fnilllrefns [SG mie-ro iovorts] per hour at 
a distanee of ono montor, or 

(2) The aetivity in the patifnt is less thang
t .f-, • .- , -. ,gigabeequ•, - - . . j .

a. 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 rO.5 rem].  

b. The licensee shall provide the released individual 
with instructions, including written instructions, 
on actions recommended to maintain doses to other 
individuals as low as is reasonably a'chievable if 
the total effective dose equivalent to any other 
individual is likely to exceed one millisievert 
ro.I remi, If the dose to a breast-feedinq infant 
or child could exceed one millisievert rO.I rem]

7-40
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assuming there were no interruption of breast
feeding, the instructions shall also include: 

(1) Guidance on the interruption or 
discontinuation of breast-feeding and 

(2) Information on the consequences of failure to 
follow the guidance, 

c. The 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: 

{I) 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 [0.5 remi.  

b. A li".n.. .shall net autherige release from 
. nfinefmz.nt for mo-d-.al -ar. any p. a ti•.et• 
adfnin4istoarod a permanent imp~lant uintil: the doas
rate fromff the patient is less than fi-vo fnillirefft 
[E9 meieresieverts] iger hour- at a distanee o-f 
on a motor.



3. Safety precautions.  

a. For each patient or human research subject 
receiving radiopharmaceutical therapy and 
hospitalized for compliance with subsection a-23. of 
section 33-10-07-05, a licensee shall: 

(1) Provide a private room with a private sanitary 
facility; 

(2) Post the patient's or human research subject's 
door with a "Caution: Radioactive Material" 
sign and note on the door or on the patient's 
or human research subject's chart where and 
how long visitors may stay in the patient's or 
human research subject's room;
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(3) Authorize visits by individuals under eighteen 
years of age only on a case-by-case basis with 
the approval of the authorized user after 
consultation with the radiation safety 
officer; 

(4) Promptly after administration of the dosage, 
measure the dose rates in contiguous 
restricted and unrestricted areas with a 
radiation measurement survey instrument to 
demonstrate compliance with the requirements 
of chapter 33-10-04.1 and retain for twe three 
years a record of each survey that includes 
the time and date of the survey, a plan of the 
area or list of points surveyed, the measured 
dose rate at several points expressed in 
millirems per hour, the instrument used to 
make the survey, and the initials of the 
individual who made the survey;

(5) Either monitor material and items removed from 
the patient's or human research subject's room 
to determine that any contamination cannot 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;

Drovido tho ratior.t with rnrfri-�
guidanee that soill: help to leeep radiation 
doco to houcoehold members and the publice as 
lowe as reasenably aehiovablo before 
authorizing release of the pat-ient; 

(@-_6) 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
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3. Safety precautions.

For each patient or human research subject 
receiving implant therapy and not released from 
licensee control pursuant to subsection 13 of 
section 33-10-07-05, a licensee shall:

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 inle.. tho li• oc......

defentiate eemplianee with th eragu~iroment orf
.u..+vantsn a ;r subseetlen ! ef seetier BB 
10 94.1 07 at a distanee of one feeter frome the 

(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;

�t
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(3) Authorize visits by individuals under eighteen 
years of age only on a case-by-case basis with 
the approval of the authorized user after 
consultation with the radiation safety 
officer;

(4) Promptly after implanting the sources, survey 
the dose rates in contiguous restricted and 
unrestricted areas with a radiation 
measurement survey instrument to demonstrate 
compliance with chapter 33-10-04.1 and retain 
for twe three years a record of each survey 
that includes the time and date of the survey, 
a sketch of the area or list of points 
surveyed, the measured dose rate at several 
points expressed in ni .i.em. [mierio..i.ver.l 
microsieverts [milliremsl per hour, the 
instrument used to make the survey, and che 
initials of the individual who made the 
survey; and

(5) Proevlide the patient with radiatir. saf-et-y 
gutidanee that voill help keep the 
dese te heuseheld momfbors ande the publit zte 
low as reasenaly aehievahle bofoare releasing 
the patient if the patient was administerodl a 

;q ozn- iý im= --

b. A licensee shall notify the radiation safety 
officer or authorized user immediately if the 
patient or the human research subject dies or has a 
medical emergency.


