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C.8.F.(4)(b) 

(b) 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 contained in Appendix C of this Part. A parent 

company guarantee may not be used in combination with other financial methods to satisfy the 

requirements of this section. A guarantee of funds by the applicant or licensee for decommissioning 

costs based on a financial test are as contained in Appendix D of this Part. A guarantee by the 

applicant or licensee may not be used in combination with any other financial methods to satisfy the 

requirements of this section or in any other situation where the applicant or licensee has a parent 

company holding majority control of the voting stock of the company. Any surety method or 

insurance used to provide financial assurance must contain the following conditions: 

(i) The surety or insurance must be open-ended or, if written for a specified term, such as five 

years, must be renewed automatically unless 90 days or more prior to the renewal date, the 

issuer notifies the Agency, the beneficiary, and the licensee of its intention not to renew. The 
surety or insurance must also provide that the beneficiary may automatically collect prior to 

the expiration without proof of forfeiture if the licensee fails to provide a replacement 
acceptable to the Agency within 30 days after receipt of notification of cancellation.  

(ii) The beneficiary of the surety or insurance must be a trustee acceptable to the Agency such as 

an appropriate state or Federal government agency or a major financial organization.  

(iii) The surety or insurance must remain in effect until the Agency has terminated the license.  

(c) 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 the periodic deposit of a prescribed 

amount into an account segregated from licensee assets and outside the licensee's administrative 

control in which the total amount of the periodic deposits plus accumulated earnings would be 

sufficient to pay the necessary 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.  

(d) In the case of State, or local government licensees, a certification that the appropriate government 
entity will be guarantor of funds.  

(e) Other funding methods, which are demonstrated by the applicant or licensee to provide comparable 

assurance to methods, listed in paragraphs (4)(a) through (c) of this section.  

(f) Each person licensed under this Part shall keep records of information important to the safe and 

effective decommissioning of the facility in an identified location until the license is terminated by 

the Agency. Before licensed activities are transferred or assigned in accordance with this Part, 
licensees shall transfer all records described in this paragraph to the new licensee. If records of 

relevant information are kept for other purposes, reference to these records and their locations may be 

used. Information the Agency considers important to decommissioning consists of: 

(i) 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.
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C.22.C.

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

D. The Agency may terminate a specific license upon request submitted by the licensee to the Agency in writing.  

23. Deliberate Misconduct.  
A. Any licensee, certificate of registration holder, applicant for a license or certificate of registration, employee of a licensee, certificate of registration holder or applicant; or any contractor (including a supplier or consultant),.  

subcontractor, employee of a contractor or subcontractor of any licensee or certificate of registration holder or applicant for a license or certificate of registration, who knowingly provides to any licensee, applicant, certificate holder, contractor, or subcontractor, any components, equipment, materials, or other goods or services that relate to 
a licensee's, certificate holder's or applicant's activities in this part, may not: 

(I) Engage. in deliberate misconduct that causes or would have caused, if not detected, a licensee, certificate of registration holder, or applicant to be in violation of any rule, regulation, or order; or any term, condition, or 
limitation of any license issued by the Agency; or 

(2) Deliberately submit to the Agency, a licensee, certificate of registration holder, an applicant, or a licensee's, 
certificate holder's or applicant's, contractor or subcontractor, information that the person submitting the information knows to be incomplete or inaccurate in some respect material to the Agency.  

B. A person who violates paragraph (a)(1) or (a)(2) of this section may _be subect to enforcement action in accordance 
with the procedures Part B.  

C. For the purposes of paraggraph (a)(1) of this section, deliberate misconduct by a person means an intentional act or 
omission that the peison knows: 

(1) Would cause a licensee, certificate of registration holder or applicant to be in violation of any rule, regulation, or 
order; or any term, condition, or limitation, of any license issued by the Agency: or 

(2) Constitutes a violation of a requirement, procedure, instruction, contract, purchase order, or policy of a licensee.  
certificate of registration holder, applicant, contractor, or subcontractor.  

RECIPROCITY 

324. Reciprocal Recognition of Licenses.  

A. Licenses of Byproduct, Source, and Special Nuclear Material in Quantities Not Sufficient to Form a Critical Mass.  

(1) Subject to these regulations, any person who holds a specific license from the U.S. Nuclear Regulatory 
Commission or any Agreement State, and issued by the agency having jurisdiction where the licensee maintains an office for directing the licensed activity and at which radiation safety records are normally 
maintained, is hereby granted a general license to conduct the activities authorized in such licensing 
document within this State provided that: 

(a) the licensing document does not limit the activity authorized by such document to specified 
installations or locations;
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C.24.A.(1)(b) 

(b) the out-of-state licensee notifies the Agency in writing at least 3 working days prior to engaging in 

such activity and receive Agency approval. Such notification shall indicate the location, period, and 

type of proposed possession and use within the State, and shall be accompanied by a copy of the 

pertinent licensing document and HIE form 865. If, for a specific case, the 3 working day period 

would impose an undue hardship on the out-of-state licensee, he may, upon application to the 

Agency, obtain permission to proceed sooner. The Agency requires that the applicable Maine annual 

license fee accompany the initial request for reciprocity (see table 1 to appendix A of this part). This 

reciprocity fee will cover a period of one year from the time of application, at which-time a new fee 

submittal will be required. This requirement does not waive the requirement for filing additional 

written notifications during the remainder of the calendar year following the receipt of the initial 

notification from a person engaging in activities under the general license provided in C.23.A(l).  

(c) the out-of-state licensee complies with all applicable regulations of the Agency and with all the terms 

and conditions of his licensing document, except any such terms and conditions which may be 

inconsistent with applicable regulations of the Agency; 

(d) the out-of-state licensee supplies such other information as the Agency may request; and 

(e) the out-of-state licensee shall not transfer or dispose of radioactive material possessed or used under 

the general license provided in C.23.A(l) except by transfer to a person: 

(i) specifically licensed by the Agency or by the U.S. Nuclear Regulatory Commission to receive 

such material, or 

(ii) exempt from the requirements for a license for such material under C.3.  

(2) Notwithstanding the provisions of C.23.A(l), any person who holds a specific license issued by the U.S.  

Nuclear Regulatory Commission or an Agreement State authorizing the holder to manufacture, transfer, 

install, or service a device described in C.6.B(l) within areas subject to the jurisdiction of the licensing body 

is hereby granted a general license to install, transfer, demonstrate or service such a device in this State 

provided that: 

(a) the device has been manufactured, labeled, installed, and serviced in accordance with applicable 

provisions of the specific license issued to such person by the U.S. Nuclear Regulatory Commission 

or an Agreement State; 

(b) such person shall assure that any labels required to be affixed to the device under regulations of the 

authority, which licensed manufacture of the device, bear a statement that "Removal of this label is 

prohibited"; 

(c) Such person shall file Agency Form HHE 867 "Registration Certificate - Service of Generally 

Licensed devices". The form shall be submitted within 30 days after the first entry or 30 days after 

the effective date of these regulations for persons in state prior to the effective date. The general 

licensee shall furnish such information as may be required by that form as well as the annual fee 

referenced in Appendix A of this Part. This registration fee will cover a period of one year from the 

time of application, at which time a new fee submittal will be required..  

(3) The Agency may withdraw, limit, or qualify its acceptance of any specific license or equivalent licensing 

document issued by another agency the U.S. Nuclear Regulatory Commission or an Agreement State, or any 

product distributed pursuant to such licensing document, upon determining that such action is necessary in 

order to prevent undue hazard to public health and safety or property.
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C.24.B.(1)(a)

B. Licenses of Naturally Occurring and Accelerator-Produced Radioactive Material.  

(1) Subject to these regulations, any person who holds a specific license from any Licensing State, and issued by 
the agency having jurisdiction where the licensee maintains an office for directing the licensed activity and at 
which radiation safety records are normally maintained, is hereby granted a general license to conduct the 
activities authorized in such licensing document within this State provided that: 

(a) the licensing document does not limit the activity authorized by such document to specified 
installations or locations; 

(b) the out-of-state licensee notifies the Agency in writing at least 3 working days prior to engaging in 
such activity and receive Agency approval. Such notification shall indicate the location, period, and 
type of proposed possession and use within the State, and shall be accompanied by a copy of the 
pertifient licensing document and H-E form 865. If, for a specific case, the 3 workging day period 
would impose an undue hardship on the out-of-state licensee, he may, upon application to the 
Agency, obtain permission to proceed sooner. The Agency requires that the applicable Maine annual 
license fee accompany the initial request for reciprocity (see table 1 to appendix A of this part). This 
reciprocity fee will cover a period of one year from the time of application, at which time a new fee 
submittal will be required. This requirement does not waive the requirement for filing additional 
written notifications during the remainder of the calendar year following the receipt of the initial 
notification from a person engaging in activities under the general license provided in C.23.B(1).  

(c) the out-of-state licensee complies with all applicable regulations of the Agency and with all the terms 
and conditions of his licensing document, except any such terms and conditions which may be 
inconsistent with applicable regulations of the Agency; 

(d) the out-of-state licensee supplies such other information as the Agency may request; and 

(e) the out-of-state licensee shall not transfer or dispose of radioactive material possessed or used under 
the general license provided in C.23.B(l) except by transfer to a person: 

(i) specifically licensed by the Agency or by another Licensing State to receive such material, or 

(ii) exempt from the requirements for a license for such material under C.3.  

(2) Notwithstanding the provisions of C.23.B(l), any person who holds a specific license issued by a Licensing 
State authorizing the holder to manufacture, transfer, install, or service a device described in C.6.B(l) within 
areas subject to the jurisdiction of the licensing body is hereby granted a general license to install, transfer, 
demonstrate or service such a device in this State provided that: 

(a) The device has been manufactured, labeled, installed, and serviced in accordance with applicable 
provisions of the specific license issued to such person by a Licensing State; 

(b) Such person shall assure that any labels required to be affixed to the device under regulations of the 
authority which licensed manufacture of the device bear a statement that "Removal of this label is 
prohibited"; and 

(c) Such person shall file Agency Form HHE 867 "Registration Certificate - Service of Generally 
Licensed devices". The form shall be submitted within 30 days after the first enn-y or 30 days after 
the effective date of these regulations for persons in state prior to the effective date. The general 
licensee shall furnish such infonrnation as may be required by that form as well as the annual fee 
referenced in Appendix A of this Part. This registration fee will cover a period of one year from the 
time of application, at which time a new fee submittal will be required.
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D.3.A.(5)

(5)"Derived air concentration-hour" (DAC-hour) means the product of the concentration of radioactive 

material in air, expressed as a fraction or multiple of the derived air concentration for each radionuclide, and 

the time of exposure to that radionuclide, in hours. A licensee or registrant may take 2,000 DAC-hours to 

represent one ALI, equivalent to a committed effective dose equivalent of 0.05 Sv (5rem).  

(6) "Dosimetry processor" means an individual or an organization that processes and evaluates individual 

monitoring devices in order to determine the radiation dose delivered to the monitoring devices.  

(7) "Inhalation class" [see "Class"].  

(8) "Lung class" [see "Class"].  

(9) "Nonstochastic effect" means a health effect, the severity of which varies with the dose and for which a 

threshold is believed to exist. Radiation- induced cataract formation is an example of a nonstochastic effect.  

For purposes of these regulations, "deterministic effect" is an equivalent term.  

(10) "Planned special exposure" means an infrequent exposure to radiation, separate from and in addition to the 

annual occupational dose limits.  

(11) "Quarter" means a period of time equal to one-fourth of the year observed by the licensee, approximately 

13 consecutive weeks, providing that the beginning of the first quarter in a year coincides with the starting 

date of the year and that no day is omitted or duplicated in consecutive quarters.  

(12) "Reference Man" means a hypothetical aggregation of human physical and physiological characteristics 

determined by international consensus. These characteristics may be used by researchers and public health 

workers to standardize results of experiments and to relate biological insult to a common base. A 

description of the Reference Man is contained in the International Commission on Radiological Protection 

report, ICRP Publication 23, "Report of the Task Group on Reference Man." 

(13) "Respiratory protection device" means an apparatus, such as a respirator, used to reduce the 

individual's intake of airborne radioactive materials.  

(4-31_) "Sanitary sewerage" means a system of public sewers for carrying off waste water and refuse, but 

excluding sewage treatment facilities, septic tanks, and leach fields owned or operated by the licensee or 

registrant.  

(441_5) "Stochastic effect" means a health effect that occurs randomly and for which the probability of the effect 

occurring, rather than its severity, is assumed to be a linear function of dose without threshold. Hereditary 

effects and cancer incidence are examples of stochastic effects. For purposes of these regulations, 
"probabilistic effect" is an equivalent term.  

(19--) "Very high radiation area" means an area, accessible to individuals, in which radiation levels from 

radiation sources external to the body could result in an individual receiving an absorbed dose in excess of 

500 rads (5 Gy) in 1 hour at 1 meter from a source of radiation or 1 meter from any surface that the 

radiation penetrates. / 

1/ At very high doses received at high dose rates, units of absorbed dose, gray and rad, are appropriate, rather than 

units of dose equivalent, sievert and rem.
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D.3.A.(16)

(4-617) "Weighting factor" WT for an organ or tissue (T) means the proportion of the risk of stochastic effects 
resulting from irradiation of that organ or tissue to the total risk of stochastic effects when the whole 
body is irradiated uniformly. For calculating the effective dose equivalent, the values of wT are: 

ORGAN DOSE WEIGHTING FACTORS 
Organ/Tissue w_ 
Gonads 0.25 
Breast 0.15 
Red bone marrow 0.12 
Lung 0.12 
Thyroid 0.03 
Bone surfaces 0.03 
Remainder 0.30" 
Whole Body 1 .0 0 b 

a 0.30 results from 0.06 for each of 5 "remainder" organs, excluding the skin and the lens of the eye, that receive the highest doses.  

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

4. Implementation.  

A. Any existing license or registration condition that is more restrictive than Part D remains in force until there is an 
amendment or renewal of the license or registration.  

B. If a license or registration condition exempts a licensee or registrant from a provision of Part D in effect on or before 
January 1, 1994, it also exempts the licensee or registrant from, the corresponding provision of Part D.  

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

RADIATION PROTECTION PROGRAMS 

5. Radiation Protection Programs.  

A. Each licensee or registrant shall develop, document, and implement a radiation protection program sufficient to 
ensure compliance with the provisions of Part D. See D.41 for record keeping requirements relating to these 
programs.  

B. The licensee or registrant shall use, to the extent paG4tiGabgpraýcfcal, 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).  

C. The licensee or registrant shall periodically (at least annually), review the radiation protection program content and 
implementation.
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D.11.G 

G. The licensee or registrant records the best estimate of the dose resulting from the planned special exposure in the 

individual's record and informs the individual, in writing, of the dose within 30 days from the date of the planned 

special exposure. The dose from planned special exposures shall not be considered in controlling future occupational 
dose of the individual pursuant to D.6.A but shall be included in evaluations required by D.1 .D and E.  

12. Occupational Dose Limits for Minors. The annual occupational dose limits for minors are 10 percent of 
the annual occupational dose limits specified for adult workers in D.6.  

13. Dose to an Embryo/Fetus.  

A. The licensee or registrant shall ensure that the dose equivalent to an embryo/fetus during the entire pregnancy, due 

to occupational exposure of a declared pregnant woman, does not exceed 5 mSv (0.5 rem). See D.46 for record 
keeping requirements.  

B. The licensee or registrant shall make efforts to avoid substantial variation'! above a uniform monthly exposure rate 

to a declared pregnant woman so as to satisfy the limit in D.13.A.  

C. The dose equivalent to an embryo/fetus shall be taken as the sum of: 

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

(2) The dose equivalent to the embryo/fetus from radionuclides in the embryo/fetus and radionuclides in the 
declared pregnant woman.

D. if by- t-he time- the womanV declares Pregn~ancy to thue licen;sereor- registranpt, the doese to the emhy/ft s; h22 exede-c 
4.5 m2Av (0.45 reom), the licensee or- registrant shall be deeme~ed to be in compliance, with4 [DI 9.A if the additional 
dose to the embyGo/fet4us does not exc•ed Q.5 M 5 (0.05 rem) during the- remainder of te pr.e.g.ancy. If the dose 
equivalent to the embryo/fetus is found to have exceeded 0.5 rem (5 roSv), or is within 0.05 rem (0.5 mSy) of this 
dose, by the time the woman declares her pregnancy. to the licensee or registrant, the licensee or registrant shall be 
deemed to be in compliance with paragraph A of this section if the additional dose equivalent does not exceed 0.05 
rem (0.5 mSv) during the remainder of the preg-nancy.

RADIATION DOSE LIMITS FOR INDIVIDUAL MEMBERS OF THE PUBLIC 

14. 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 0.1 rem (1 mSv) 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 G.27, from voluntary participation in 
medical research programs, and from the licensee's or registrant's disposal of radioactive material into sanitary 

sewerage in accordance with D.35, 3/ and 

2/ The National Council on Radiation Protection and Measurements recommended in NCRP Report No. 91 

"Recommendations on Limits for Exposure to Ionizing Radiation" (June 1, 1987) that no more than 0.5 mSv (0.05 
rem) to the embryo/fetus be received in any one month.  

3/ 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 5 mSv (0.5 rem) in a year.
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D.23

23. Use of Other Controls.  

A: When it is not pra4ticabl- 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 shall, consistent with maintaining the total effective dose equivalent ALARA, 
increase monitoring and limit intakes by one or more of the following means: 

1. Control of access; or 

2. Limitation of exposure times; or 

3. Use of respiratory protection equipment; or 

4. Other controls.  

B: If the licensee performs an ALARA analysis to determine whether or not respirators should be used-, the 
licensee may consider safety factors other than radiological factors, The 4t- licensee should also consider the 
impact of respirator use on workers' industrial health and safety.  

24. Use of Individual Respiratory Protection Equipment.  

A. If the licensee or registrant assigns or permits the use respiratory protection equipment to limit the intake of 
radioactive material pursuant to D.23, 

(1) Except as provided in D.24.A(2), the licensee or registrant shall use only respiratory protection equipment that 
is tested and certified by the National Institute for Occupational Safety and Health (NIOSH).  

(2) If the licensee or registrant wishes to use equipment that has not been tested or certified by the National 
Institute for Occupational Safety and Health, the licensee or registrant shall submit an application for 
authorized use of that equipment, including a demonstration by testing, or a demonstration on the basis of 
reliable test information, that the material and performance characteristics of the equipment are capable of 
providing the proposed degree of protection under anticipated conditions of use. This must be demonstrated 
either by licensee testing or on the basis of reliable test information.  

(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 equipment selection, and 
estimate doses; Note: In those cases where air sampling is difficult or even impossible, the exposure 
can be calculated based upon the known chemicals and ventilation rates; and 

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

(c) Testing of respirators for operability (user seal check for face sealing devices and functional check for 
others) immediately prior to each use; and 

(d) Written procedures regarding respirator selection, fit testing, storage, issuance, maintenance, repair, 
testing of respirators, including testing for operability immediately prior to each use; quality assurance 
of respiratory protection equipment supervision and training of respirator users; monitoring, including 
air sampling and bioassays; breathing air quality, inventory and control, and recordkeeping; and 
limitations on periods of respirator use and relief from respirator use; and
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Appendix D 

Requirements for Transfers of Low-Level Radioactive Waste Intended for 

Disposal at Licensed Land Disposal Facilities and Manifests 

I. Manifest 

A. 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 reflecting information requested on applicable Agency Forms (or other equivalent NRC, 
Licensing State or Agreement State approved forms) HHE-846 (Uniform Low-Level Radioactive Waste 

Manifest (Shipping Paper)) and HHE-847 (Uniform Low-Level Radioactive Waste Manifest (Container 

and Waste Description)) and, if necessary, on an applicable Agency Form HHE-848 (Uniform Low-Level 
Radioactive Waste Manifest (Manifest Index and Regional Compact Tabulation)). Agency Forms HHE-846 
and HHE-846A must be completed and must physically accompany the pertinent low-level waste shipment.  

Upon agreement between shipper and consignee, Agency Foms HHE-847, HHE-847A, HHE-848 and 

HHE-848A 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 Agency to 

comply with the manifesting requirements of this part when they ship: 

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

2. LLW that is being returned to the licensee who is the "waste generator" or "generator," as defined in 
this part; or 

3. Radioactively contaminated material to a "waste processor" that becomes the processor's "residual 
waste." 

B. For 2uidance 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.  

C. Agency Forms HHE-846, HHE-846A, HHE-847, HHE-847A, HHE-848 and HHE-848A, and the 
accompanying instructions, in hard copy, may be obtained from the Maine Radiation Control Programn, 10 
SHS, Augusta, Maine 04333-0010 

D. This appendix includes information requiirements 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 appendix.  

E. As used in this appendix, the following definitions apply: 

I. Agency Forms HHE-846, HHE-846A, HHE-847, HHE-847A, HHE-848 and HHE-848A are 

official Agency Forms referenced in this appendix. Licensees need not use originals of these 
Agency 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 consi�nee., Agency Forms HHE-847 (and HHE-847A) and Agency Forms HHE-848 (and 
HHE-848A) may be completed, transmitted, and stored in electronic media. The electronic media 
must have the capability for producing legible, accurate, and complete records in the format of the 
uniform manifest.
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2. Chemical description means a description of the principal chemical characteristics of a low-level 
radioactive waste.  

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

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

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

6. 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.  

7. EPA identification number means the number received by a transporter following application to 
the Administrator of EPA as required by 40 CFR part 263.  

8. Generator means a licensee operating under a Commission or Agreement State license who: 

(a) is a waste generator as defined in this part, or 
(b) 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).  

9. High integrity container (HIC) means a container commonly designed to meet the structural 
stability requirements of section V of this appendix, and to meet Department of Transportation 
requirements for a Type A package.  

10. Land disposal facility means the land, buildings and structures, and equipment, which are 
intended to be used for the disposal of radioactive wastes. For purposes of this chapter, a "geologic repository" is not considered a "land disposal facility.  

11. Package means the assembly of components necessary to ensure compliance with the packaging 
requirements of DOT regulations, together with its radioactive contents, as presented for 
transport.  

12. Physical description means the items called for on Agency Form HHE-847 to describe a low
level radioactive waste.  

13. 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.  

14. 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.  

15. Shipping paper means Agency Forn HHE-846 and, if required, Agency Form HIHE-846A, 
which includes the information, required by DOT in 49 CFR part 172.  

16. Uniform Low-Level Radioactive Waste Manifest or uniform manifest means the combination 
of Agency Forms HHIE-846, I-HE-847. and, if necessary., HHE-848. and their respective 
continuation sheets as needed. or equivalent.
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17. 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.  

18. Waste description means the physical, chemical and radiological description of a low-level 
radioactive waste as called for on Agency Form HHE-847.

19. Waste generator means an entity, operating under a Commission or Agreement State license, who 

(a) possesses any material or component that contains radioactivity or is radioactively 
contaminated for which the licensee foresees no further use, and 

(b) 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." 

20. Waste processor means an entity, operating under a Commission or Agreement State license, 

whose principal purpose is to process, repackage, or otherwise treat low-level radioactive 
material or waste generated by others prior to eventual transfer of waste to a licensed low-level 
radioactive waste land disposal facility.  

21. Waste type means a waste within a disposal container having a unique physical description (i.e., 

a specific waste descriptor code or description: or a waste sorbed on or solidified in a specifically 
defined media).  

H. 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 shipinent; and 
6. The total masses of U-233, U-235, and plutonium in special nuclear material, and the total mass of uranium 

and thorium in source material.  

C. Disposal Container and Waste Information: The shipper of the radioactive Waste shall provide the following 
information on the uniform manifest regarding the waste and each disposal container of waste in the shipment: 

1. An alphabetic or numeric identification that uniquely identifies-each disposal container in the shipment; 
2. A physical description of the disposal container, including the manufacturer and model of any high integrity 

container;
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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 xaste
7. The total weight percentage of chelating agent for any waste containina more than 0.1% chelating agent by 

weight, plus the identity of the principal chelating agent: 
8. The approximate volumne of waste within a container; 
9. The sorbing or solidification media, if any, and the identity of the solidification media vendor and brand narme: 
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 on 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 section V of this 

appendix. Waste not meeting the structural stability requirements of section VI.B. of this appendix must be 
identified.  

D. Uncontainerized Waste Information: The shipper of the radioactive waste shall provide the following information 
on the uniform manifest regarding a waste shipment delivered without a disposal container: 

1. The approximate volume and weight of the waste: 
2. A physical and chemical description of the Waste: 
3. The total weight percentage of chelating agent if the chelating agent exceeds 0.10% by weight, plus the identiy 

of the principal chelating agent; 
4. For waste consigned to a disposal facility, the classification of the waste pursuant to section V. of this 

appendix. Waste not meeting the structural stability requirements of section VI.B. of this appendix must be 
identified; 

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

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

E. Multi-Generator Disposal Container Information: This section applies to disposal containers enclosing mixtures of 
waste originating from different generators. (Note: The origin of the LLW resulting firom 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 fiom different generators.  

1. For homogeneous mixtures of waste, such as incinerator ash, provide the waste description applicable to the 
mixture and the volume of the waste attributed to each 2enerator.  

2. For heterogeneous mixtures of waste, such as the combined products from a large compactor, identify each 
generator contributing waste to the disposal container, and, for discrete waste types (i.e., activated materials, 
contaminated equipment, mechanical filters, sealed source/devices, and wastes in solidification/stabilization 
media), the identities and activities of individual radionuclides contained on these waste types within the 
disposal container. For each generator, provide the following: 

(a) The volume of waste within the disposal container; 
(b) A physical and chemical description of the waste, including the solidification agent, if any; 
(c) The total weight percentage of chelating agents for any disposal container containing more than 0.1% 

chelating agent by weight, plus the identity of the principal chelating agent: 
(d) The sorbing or solidification media, if any, and the identity of the solidification media vendor and brand 

name if the media is claimed to meet stability requirements in section VI.B. of this appendix: 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.
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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 Agency. A collector in signing the certification is certifyine that nothing has 

been done to the collected waste, which would invalidate the waste generator's certification.  

IV. Control and Tracking: 

A. Any licensee or registrant 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 or registrant 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 appendix. A licensee shall: 
1. Prepare all wastes so that the waste is classified according to section V. of this appendix and meets the waste 

characteristics requirements in section VI. of this appendix; 
2. 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 section V. of this appendix: 
3. Conduct a quality assurance program to assure compliance with sections V. and VI. of this appendix (the 

program must include man agem ent. evaluation of audits); 
4. Prepare the Agency Uniform Low-Level Radioactive Waste Manifest as required by this appendix; 

5. Forward a copy or electronically transfer the Uniform Low-Level Radioactive Waste Manifest to the intended 

consignee so that either 

(a) receipt of the manifest precedes the LLW shipment or 
(b) the manifest is delivered to the consignee with the waste at the time the waste is transferred to the 

consigee. Using both (a) and (b) is also acceptable; 

6. Include Agency Form HHE-846 (and Agency Form HHE-846A, if required) with the shipment regardless of 

the option chosen in paragraph A.5 of this section; 
7. Receive acknowledgement of the receipt of the shipment in the form of a signed copy of Agency Form HHE

846
8. Retain a copy of or electronically store the Uniform Low-Level Radioactive Waste Manifest and 

documentation of acknowledgement of receipt as the record of transfer of licensed material as required by 

these regulations; and 
9, For any shipments or any part of a shipment for which acknowledgement 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: 

1. Acknowledge receipt of the waste from the shipper within one week of receipt by returning a signed copy of 

Agency Form HHE-846; 
2, Prepare a new manifest to reflect consolidated shipments that meet the requirements of this appendix. The 

waste collector shall ensmue that. for each container of waste in the shipment, the manifest identifies the 

generator of that container of waste; 
3. Forward a copy or electronically transfer the Uniform Low-Level Radioactive Waste Manifest to the intended 

consignee so that either: 

(a) Receipt of the manifest precedes the LLW shipment or 
(b) the manifest is delivered to the consignee with the waste at the time the waste is transfened to the 

consignee. Using both (a) and (b) is also acceptable; 

4. Include Agency Form HHE-846 (and Agency Form HHE-846A, if required) with the shipment regardless of 

the option chosen in paragraph B.3 of this section; 
5. Receive acknowledgement of the receipt of the shipment in the form of a signed copy of Agency Form HHE

846;
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6. Retain a copy of or electronically store the Uniform Low-Level Radioactive Waste Manifest and 
documentation of acklnowledgement of receipt as the record of transfer of licensed material as required by 
these rezulations: 

7. For any shipments or any part of a shipment for which acknowledgement of receipt has not been received 
within the times set forth in this appendix, conduct an investigation in accordance with paragraph E of this 
section: and 

8. Notify, the shipper and the Aaencv 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 cancelled.  

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

I. Acknowledge receipt of the waste from the shipper within one week of receipt by returning a signed copy of 
Agency Form HHE-846; 

2. 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 I.E. of this appendix: 

3. Prepare all wastes so that the waste is classified according to section V. of this appendix and meets the waste 
characteristics requirements in section VI. of this appendix; 

4. Label each package of waste to identify whether it is Class A waste, Class B waste, or Class C waste, in 
accordance with sections V. and Vt. of this appendix: 

5. Conduct a quality assurance program to assure compliance with sections V. and VI. of this appendix (the 
program shall include management evaluation of audits); 

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

(a) Receipt of the manifest precedes the LLW shipment or 
(b) the manifest is delivered to the consignee with the waste at the time the waste is transferred to the 

consignee. Using both (a) and (b) is also acceptable: 

7. Include Agency Forms HHIE-846 (and Agency Forms HHE-846A. if required) with the shipment regardless of 
the option chosen in paragraph C.6 of this section; 

8. Receive acknowledgement of the receipt of the shipment in the form of a signed copy of Agencv Forms HHE
846; 

9. Retain a copy of or electronically store the Unifonrn Low-Level Radioactive Waste Manifest and 
documentation of acknowledgement of receipt as the record of transfer of licensed material as required by 
these regulations; 

10. For any shipment or any part of a shipment for which acknowledgement of receipt has not been received
within the times set forth in this appendix, conduct an investigation in accordance with paragraph E of this 
section: and 

11. Notify the shipper and the Agency 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 cancelled.

D. The land disposal facility operator shall:

1. Acknowledge receipt of the waste within one week of receipt by returning, as a minimum, a signed copy of 
Agency Forms HHE-846 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: 

2. Maintain copies of all completed manifests and electronically store the information required by this Appendix 
until the Agency terminates the license: and 

3. Notify the shipper and the Agency 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 cancelled.  

E. Any shipment or part of a shipment for which acknowledgement is not received within the times set forth in this 
section must:
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1. Be investigated by the shipper if the shipper has not received notification or receipt within 20 da'ys after 

transfer: and 
2. Be traced and reported. The investigation shall include tracing the shipment and filing a report with the 

Agency. Each licensee who conducts a trace investigation shall file a written report with the Agency within 2 

weeks of completion of the investigation.  

V. Classification of Waste 

A. Classification of waste for near surface disposal.  

1. Considerations: Determination of the classification of radioactive waste involves two considerations. First, 

consideration must be given to the concentration of long-lived radionuclides (and their shorter-lived precursors) 

whose potential hazard will persist long after such precautions as institutional controls, improved waste form, 

and deeper disposal have ceased to be effective. These precautions delay the time when long-lived radionuclides 

could cause exposures. In addition, the magnitude of the potential dose islimited by the concentration and 

availability of the radionuclide at the time of exposure. Second, consideration must be given to the concentration 

of shorter-lived radionuclides for which requirements on institutional controls, waste formn, and disposal methods 

are effective.  
2. Classes of waste.  

(a) Class A waste is waste that is usually segregated from other waste classes at the disposal site. The physical 

form and characteristics of Class A waste must meet the minimum requirements set forth in VI.A. of this 

appendix. If Class A waste also meets the stability requirements set forth in VI.B. of this appendix, it is not 

necessary to segregate the waste for disposal.  
(b) Class B waste is waste that must meet more rigorous requirements on waste form to ensure stability after 

disposal. The physical form and characteristics of Class B waste must meet both the minimum and stability 

requirements set forth in section VI of this appendix.  
(c) Class C waste is waste that not only must meet more rigorous requirements on waste form to ensure stability 

but also requires additional measures at the disposal facility to protect against inadvertent inrusion. The 

physical form and characteristics of Class C waste must meet both the minimum and stability requirements 

set forth in section VI of this appendix.  
(d) Waste that is not generally acceptable for near-surface disposal is waste for which form and disposal methods 

must be different, and in general more stringent, than those specified for Class C waste. In the absence of 

specific requirements in this part, such waste must be disposed of in a geologic repository as defined in 10 

CFR part 60 unless proposals for disposal of such waste in a disposal site licensed pursuant to 10 CFR Part 61 

are approved by the Nuclear Regulatory Commission.  

3 Classification determined by long-lived radionuclides. If radioactive waste contains only 

radionuclides listed in Table 1, classification shall be determined as follows: 

(a) If the concentration does not exceed 0.1 times the value in Table 1, the waste is Class A.  

(b) If the concentration exceeds 0. 1 times the value in Table I but does not exceed the value in Table 1, the waste 

is Class C.  
(c) Ifthe concentration exceeds the value in Table 1. the waste is not generally acceptable for near-surface 

disposal.  
(d) For wastes containing mixtures of radionuclides listed in Table 1, the total concentration shall be determined 

by the sum of fractions

Table I 

Radionuclide Concentration curies 
per cubic meter 

C- 14 8 

C-14 in activated metal 80 

Ni-59 in activated metal 220 •~~~~~~~ ~~~ .. ......................... . .  

Nb-94 in activated metal 0.2 

Tc-99 3
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'Units are nanocuries per gram.  

4 Classification determined by short-lived radionuclides. If radioactive waste does not contain any 
of the radionuclides listed in Table 1, classification shall be determined based on the concentrations shown in 
Table 2. However, as specified in paragraph A.6. of this section, if radioactive waste does not contain any 
nuclides listed in either Table I or 2, it is Class A.  

(a) Ifthe concentration does not exceed the value in Column 1. the waste is Class A.  
(b) If the concentration exceeds the value in Column 1, but does not exceed the value in Column 2, the waste is 

Class B.  
(c) If the concentiation exceeds the value in Column 2. but does not exceed the value in Column 3, the waste is 

Class C.  
dlIf the concentration exceeds the value in Column 3, the waste is not generally acceptable for near-surface 

disposal.  
Le). For wastes containing mixtures of the nuclides listed in Table 2. the total concentration shall be detennined 

by the sum of fractions rule 

Table 2

There are no limits established for these radionuclides in Class B or C wastes. Practical considerations such as the 
effects of external radiation and internal heat generation on transportation, handling, and disposal will limit the concentrations for these wastes. These wastes shall be Class B unless the concentrations of other nuclides in 'Fable 2 
determine the waste to the Class C independent of these nuclides.  

(5) Classification determined by both long- and short-lived radionuclides. If radioactive waste 
contains a mixture of radionuclides. some of which are listed iil Table 1, and some of which are listed in Table 
2. classification shall be determined as follows: 

(a) If the concentration of a nuclide listed in Table I does not exceed 0. 1 times the value listed in Table I. the 
class shall be that determined by the concentration of nuclides listed in Table ') 

(b) If the concentration of a nuclide listed in Table 1 exceeds 0.1 times the value listed in Table I but does not 
exceed the value in Table 1, the waste shall be Class C, provided the concentration of nuclides listed in 
Table 2 does not exceed the value shown in Column 3 of Table 2.  

(6) Classification of wastes with radionuclides other than those listed in Tables 1 and 2. if 
radioactive waste does not contain ans. nuclides listed in either Table I or 2, it is Class A.  

10-144A CMR 220 (August 1, 2001) Page D-91

1-129 0.08 
Alpha emitting transuranic nuclides 100 
with half-life greater tan 5 years 
Pu-241 '3.500 
Cm-242 120,000

Conce-ntration, curies 

Radionuclide per cubic meter 
Col Col" . 21 Col. 3 

Total of all nuclides with less than 5 year half
life700 

H-3 4Q jjý 
Co-60 700 C) 
Ni-63 3-5 70 700 
Ni-63 in activated metal '5 700 7000 

Sr-90 0.0 150 7000 
4 

CS!71 44 4600 
, ,,3 ,,,, 1 -.. . . .
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(7) The sum of the fractions rule for mixtures of radionuclides. For determining classification for 

waste that contains a mixture of radionuclides, it is necessary to determine the sum of fractions by dividing each 

nuclide's concentration by the appropriate limit and adding the resulting values. The appropriate limits must all 

be taken from the same column of the same table. The sum of the fractions for the colmnn must be less than 1.0 

if the waste class is to be determined by that column. Example: A waste contains Sr-90 in a concentration of 50 

Ci/m. and Cs- 137 in a concentration of 22 Ci/m 3. Since the concentrations both exceed the values in Column 1, 

Table 2, they must be compared to Column 2 values. For Sr-90 fraction 50/1-500.33: for Cs-137 fraction, 

22/44=0.5, the sum of the fractions=0.83. Since the sum is less than 1.0, the waste is Class B.  

(8) Determination of concentrations in wastes. The concentration of a radionuclide may be determined 

by indirect methods such as use of scaling factors which relate the inferred concentration of one radionuclide to 

another that is measured, or radionuclide material accountability, if there is reasonable assurance that the 

indirect methods can be correlated with actual measurements. The concentration of a radionuclide mav be 

averaged over the volume of the waste, or weight of the waste if the units are expressed-as nanocuries per gram.  

VI. Waste characteristics.  

A. The following requirements are minimum requirements for all classes of waste and are intended to facilitate 

handling at the disposal site and provide protection of health and safety of personnel at the disposal site.  

I. Waste must not be packaged for disposal in cardboard or fiberboard boxes.  
2. Liquid waste must be solidified or packaged in sufficient absorbent material to absorb twice the volume of the 

3. Solid waste containing liquid shall contain as little free standing and noncorrosive liquid as is reasonably 

achievable, but in no case shall the liquid exceed 1% of the volume.  
4. Waste must not be readily capable of detonation or of explosive decomposition or reaction at normal pressures 

and temperatures, or of explosive reaction with water.  
5. Waste must not contain, or be capable of generating., quantities of toxic gases, vapors, or fumes harmful to 

persons transporting, handling, or disposing of the waste. This does not apply to radioactive gaseous waste 

packaged in accordance with paragraph A.7. of this section.' 
6. Waste must not be pyrophoric. Pyrophoric materials contained in waste shall be treated, prepared, and 

packaged to be nonflammable.  
7. Waste in a gaseous form must be packaged at a pressure that does not exceed 1.5 atmospheres at 20TC. Total 

activity must not exceed 100 curies per container.  
8. Waste containing hazardous, biological, pathogenic, or infectious material must be treated to reduce to the 

maximum extent practicable the potential hazard from the non-radiological materials.  

B. The requirements in this section are intended to provide stability of the waste. Stability is intended to ensure that 

the waste does not structurally degrade and affect overall stability of the site through slumping, collapse, or other 

failure of the disposal unit and thereby lead to water infiltration. Stability is also a factor in limiting exposure to an 

inadvertent intruder, since it provides a recognizable and nondispersible waste.  

I. Waste must have structural stability. A structurally stable waste fon-n will generally maintain its physical 

dimensions and its form, under the expected disposal conditions such as weight of overburden and compaction 

equipment, the presence of moisture, and microbial activity, and internal factors such as radiation effects and 

chemical changes. Structural stability can be provided by the waste form itself, processing the waste to a stable 

form, or placing the waste in a disposal container or structure that provides stability after disposal.  
2. Notwithstanding the provisions in VI.A.2 and 3, liquid wastes, or wastes containing liquid, must be converted 

into a form that contains as little free standing and noncorrosive liquid as is reasonably achievable, but in no, 

case shall the liquid exceed 1% of the volume of the waste when the waste is in a disposal container designed to 

ensure stability, or 0.5% of the volume of the waste for waste processed to a stable form.  

3. Void spaces within the waste and between the waste and its package must be reduced to the extent practicable.
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(1) PFe-Pa4:e- All 4-2-40-S S94@t the- "'Qqt- k Gl@qqif4Pd RGGGI-dill-, te Seaction 1 Gf App@444i-x, W- and P4e'4aLtq t1w, -mte 

i;; Sep'lion 2

(2) Label ýýaGh tp 4mi.g.C- -I@SS B ;,aStp C-12_qr C Xagto, ip 

c-qpduc-t a quality G0444-G! P;-Ggram complia4:ýG4P m4fli Se-.ai 9-4;-. 1 aqd ') PfAppePdiý-, E; th@ ffeg;-a444 Shall 
ip-luae e-valuatiol; ef auditS3 

(4) Pr-eapai-e shippipcg ma4ifktq tp Me-e-t flý@ Of S&--tiAA I a;ld 2: 

120;-A'arci a GGP)' Gf ý4# 14;@pife-qftA- t4G-iiAtmded -pGipiG4;t" aý t1he time, of tA4 G011-c'tAr- at 44 
4111e- the '.'-Aptp ebtai44i14- PF1-@G@ipt in th@ fol:4ýp of a sip@d Gopýý oftfi@ manif@st L:) -qL PC- () 4iVaIG14 dG0444-44444RItiOR G-011 - f-F

(6) c-qpy qf4he- 4:RaP4ý-ý,A'ith thcý shipn;.mtý, 
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±Ua

ptie :Stle!Tottýa'ei as@ tole fz-f) ýq p@:t!Rbq:f se tE!-f@ýEtu pas tia-aft 
Pe! !TejtfDf±jft5ep PffE tS&J!tEetH OEJý1*6ý--t9EjE) He J -- ý I..-,- CLje :EOJSHeijja P.iE)5@.f aýft SE *d!@50:Eje

t,6-([ 921?gd (TOOZ 'I Isn2nV) OZZ Wk3 VVVI-01



S6-(l aQouj (100Z 11 jsnDnV) OZZ HWD VVVI-01 

tie tz)npbEe3 
tes som!t @q-, u!ttt!?& jeti St qa!tfýv, -lej :f8 !U@tHEl!qS ýýtFP :iej (6ý 

se tr4!@ )@:f je 5ep Puiý SjsaýJ!IfEttf vau PE!F sisaptmu", 

ts@j! uie L 

ý.Iejý)oflez) aq, -ýq #fgfe.ý,!tlko le tsapueaf atple 
Eje f±f--ft atp u! jd!ý50,fje f3u!u!ejqE) 5! -iepotlea E at 
-ie ýttfauztd!qsje ottqt Oq.f tU -Iajý@[105 gtSEýh :fe Jelle.10de @I!S [ýeSeEIS!p Oqt 61 tsaj!tlettf mou o4tia q4ez) u pif3,tý.Iej (9) 

ýst!pff.je Eiepien[E.ýý opalatf! fjetrs 
X!PU@EH'V 10 05 @.fnslio at ude7s3o:tEl le:fluoa I-tleftb e 1,ýnpueý) 

tt! -ie ýý-jsiatt SqEtt) zllsidi.. ýSjpuopý of @tSE!N!Kje 0-13qmC4 qaEo pqEl 1A 

uepe;3s HI 
otsey, atft stww ffýe .2 X:fpR--V J, L at S! atiE." ý fetr as satsieft tpe 

att-4 otqjsuedsý-.t s! -tassooeid etp w,,p sto,)tjoi 
ý-tr4 !a UE)!4e st@ýItu tiýqt tsa-ptfeLu -,týou 33 

fieftejuatitft3ap IsajEuEal oqt 
je 2ýEleg) P-,Uz,!s e -BUIUAMdOd ýEt td!85@-f j6 ý-tOOA', I U!tjj!At Jefe-t;3UOý3 Ot# ttle:U OISE.* OtltjE) tdtZ138-1

ýIjeqq s@ise,* iio,',týýteEda.i mie si po-s-H-if ""' , --

@qt sf Eje U6!l:faEI ýff :fe SttfaHid!49 ýUE :fe:j 

tpEfn Lifiefa. E we "'t Se 
Se :fýStfflij je piea8zl aqt ýiE tEfleZ)3.t je !a PLIE jq@J!HEbu 

ýot!s fLiseds!p aqt at tuoýLidtuqI- oqt tjý!"ft tSaJ!HlHH *ftf apRIOU! (P)

.hatf eqtjo --qc4e5 ie piie.ýtieA

aqý Pine,* I-r-tp @tsia,ýt atp at ý)Lfep uo@q 5'eq Z"tlfqt6u tetfl+ 
,ýJ!t:f@5 fp'tfs oosuae!l :feteottazi otn -j ae!taos u! pý!j!5@Els uetieýtizie"! iDq-4 zivetaed qeie@ --tel sEimetU83 tS@JiHEUd 

IYLftf Ottt P0j)!A0:fd 'StSýJftliýýU -iOtEff0ttez' fttt ye'u E 8:fedo:fd .-- -.fejeotlea 
oq [teqq Stsaj!fteLa @Tje so!elo4 41 

.tej ýaptft :Eo 53tfftq!l F se oýý.,Os [[Eqq fsýj!"f±t !Sju;-ýE:ud!qs at isopueut ýtoH ie

t., lAqvlal;5)

auf!t ýqt li3 ietHede i4q!aej [ýeqods!p puiel aEr+ at tsoj!tfeut

otple Zýdeq Pýýur'qs i. ýq id!ae-a-tle -pý)4tk f tqqjjý

tt@ý)q tee sEtt idiaeoijo tu Efa!tt.ýt jej ;EtowiditIS e jE) tfelt:i6d ýýHE :fe S#fatU-'!qs ýUe :fe:q (8)
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Th o 1 -0.4; d-- d-;Spesa! Gili:ý, operator- Sýa]4

(1) Adrpowle-dg@ 4:@G@ipt Of tLe-, 'WAMW WitLiP 3 WO-9k Af T:e-G@ipt b3' a Signed GGP3-"Gf th ----- -

equivalent doQumeptati4)n te 4w shipp@ý:. U@ shippe-v tA h4ý notified is the ligensee- ; "zo last pA-gc;,;ed :ffip 

WaStG aRd the- Wagt@ W fhe- E)pG;atGr-. 1:4-- F-ý-RPAG-d G()ff Gf t-bg MQni.f&t --Gr- eq3AiValG!# 

4:411 indkate any disGr-@paRGi@S bQbA'96:A Matgl-i;4ý list-g-d- A-;q the- AAd ;112te-r-i 

"G;wy Maintain Gopies of all Gomplowd manif,@4s ov oquiwalo;it dopu pit-at-i-on- up-til-41w Ag 

dispositiew'-a4d 

(3) :Wotifýz the sbipper-, that is, thea gg@por-ator., 94@ c-olleGtor-, o; piýoGessor-, and th@ Aggemwy ;;44@7a apy shipment 9,.

41 I:L- 13 1 + , , ý pej:t4E);j E)T- a S444PRWRt 432.1; ;int av-Rve-d withm; qQ days or. ta a vange- PARP

knv Shj:pMGl# OF BOI#iGn Of a ShiUM644 -I' 1*14iQL iS Ret re-G@j;IeGL 'AlitLin the- tHTW-6 '-;Pt TýGr-;R 1ýn

(4) BG investigat@d by tl;@ shipper- if the shipper- has BQt ;--oceiV-d 44ptifiGatiell WifhiB 20 da5'S ýft0r

#a44sfiýr, a4;4 

(-2)B@ tvaGed ýmd 1-oper-ted tA *440VA- The inve-stigation SLAII 440111do #AGi;4g the sbipme-pt and fili4qg a ;:GpG;:t ;;,-ith 

fl4o 4-e;4p r- po# 3A t4 e- 4 4; ---- . - --- ;,. F=aGii liGe-n-pow-, 3,AELA- GoAduar a :h-ac@ i;wostigatiop sl;g :F41o- a wri#@4ý @ li fl4 , g@ G3L



M G;-G 

+erkti-

G-4ass C- waqp il 3vAKU fl4at ;!Gt Gpj,,ý 444u-t jjýp MA4,p- Gn waste f04 114 tA e--At-414-9 Stabi4it3' bju-t 

a'89 F-C-qUil-eS -4dd'tiO;;Al Pf 44P Ji; GSRI faGil43' tG PFGt@Gt againqf iP@ - d' iPtl'l ' I -qiA41 Tiq ' 0-- Ph37SiGal 
f63-m apki C-h;4 C -- 4ae- 44!ýH;f Meet bGth the MiPiPqllm aRd stability set 1ýý414 i44 

by lived 4-adipartive wartp -Pqýaips 9;;137 listed 

Table 1, Glagsif4'Atioll shall 14- dp4e--4-plined as fqllowsý 

(4 ) iftAe cG;lGe-pt;-a4ioll not Ih@ i;; Table- 1, the waste- is Class 

(2) if tl;@ Cql4c@lql-aliol4 expee, r 0 1 time-q th- -A;4e, i44 Tabl@ 1, 41t does not e,-ý-ed thp valp,@ i;i Tab!4ý 1, týc- ;;-asto is 
QlaGs 9.  

(3) if týe- e-opep--4s. fl;,e- i4i Table 1, the ,;,aSte 4S POt g@4101-ally aGc-eptable fbq: la;4 dispG.S4.  

(4) FGIF WaSt-.S GOPI:aiRil4g n4i3i,44r-em iiste-cl iA TaWe 1, the tot 

fl4e-, ;44141 -Jý Q-tipp I Q

diqpesal. The- physiGal fe;4:n 2;qd 

444#:h, iR SOGtiOR 2-

F-iger-ot4S r-GqýRiTeBIGRU OP. V'RSte- &N-M t9 e-PS;RrO Stability after 

.ql; -R 'A'2--4P MIRS4 nl@et b0t-L tL@ l:Ai;4iPlU4:R ;-4114 StRbi!411

+ APPENDIX E 

Q ASSTFICATTONT AND C- -F- R I$' I EVET :R A T)TO-A C-TIATFL 

-f I-ti-Rd I)iSpo Sal 

C--A- P [I; i dor-ati C);4 q Af thE-ý PIPqýq44,AtiP41 Rf tING GG;4Si&4-&tiG44S. Fir-St, 
444)ast b@ gi;,OB to the lqpg4ived 4-AdiABIR-lide-S (aPd týe-i;- -qLA-4@V- li'.'e-4 P4:@Gt4r-SG!-S) 

whese- potential haza4:d will per-Gist lopg a#e;;- Sýlch p4:eGalition'; As 

deepel- dispesal have, ceaase.ý to be- 
i44qpiýoved waste fqi!R4, a;4d 

delay the tipae wl;@;ý lo4;,- li, , 'od r-;4 -diA44 , I -4 * Cýlidos GGU!d Gai4ge- @ý,POSUF q IR Additi= t4e- n4ag -1#4-1tion ;41ýd availability 9 e- Ritude 9f th@ pew;ltial dAqp-, is l4pited by t4 G94;G 
thea- 4-Adipwuýli at 

44 whiGh ip-4ibitip;4Ai CA;4# W@Ste- fGFMý aRd dispqsýfl M-@thp-d-,; A;:p- ý-tive 

'A, gtp ic; ý,Aqte that is usaaU3, se-,-;-@gatGd fi-qi44 G,,hei-waqý@ r-la ses at t1w disposai site. physiGal 4)PFA 
and of Q JASS ýA p4ust 4,14 the, P-4-ilRiPRUPA ;-eqUi;-@4;4L2!4tS Set 4)#ý i;ý SeOtiPA A '* If Cl2rs A , 4- RU;A tG seg;-@gate fl;@
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APPENDIX E 

G I A SS I F I -Cý4TIONT 4NTD C11AIZAC-Trý6pIS;X-IC2 ELVE3 RA A 
)A7ASTF 

I. C-1-ASSi-fleation of Radioaeti"ve Waste for Land Disposal 

A Pete-4:minati :.m- off the QL4sqifiGatiel; of r-;qdiAArtiwo wAstpa- ipA'A]wp-.c; tsvp 

A- n idp-Fation myast b@ give-44 to fhP, GL:);44G.Q iA7A 0 -a4jbRj4Gjjd@S (A;4d 49i; S;hE)44@- lived 

;"Gse pet@;4tial haza4:4 will P@-T-Si&t leng, after- sug pr-P.GA-4444pns; as ii;stitutipppl czopVels, iR4pY-G;ze-d. WaSt@ fG;P4, 

e.pe;- disposal 4QAv(a ce-AsP4 to 140 tafFQGti-e-, -ThGSe- P;GGa-1AtiGl4S deja37 A@ tj*pe- W-h@4; jo;jj,= 4:QdjAj4jjCýjjd@l; V-, 

Gause- e;.posu4:iaq 17A pd-d-itkm-, t:h@ magnitude, of týs potm6al desp, is l4nited by t4e Gencemiti-atien aRd a*ailabilitýz 4of 

At the tipne of expes:94:G. SOGGRd, B444PA be gi;'@R to AR Af Sl;pxter- livej 

f9l' V'14idh l-@qUiT:6M@;;t9 OR iB-StiM.tippal Gontr-91s, ;A aste fbi444, ai4d diFpp--qQ] 

of-waste.  

(1) C-lass A wasw is Twaste 44at is us4a]'15, sGgregatead fi-em ethev V'9-qt@ OQýSSGS at tile diSP96a4 Sit@. The- ph-yGiGa4 fe!4:p 

A7Ad Af ClAqc; A wasw m3ast Mop-a tlqe, mi;iin . . nts siat fb#ýh in Sp-G-tion ')--A,. if Qass .6.  

;A1,24p, Adso i:ne@ts f1he stability set f4q#h i;4 SeGtien 2. P., it is net ppc--pq,;a43z to segv-e.-,at@ thG WaSte, 

fer- disposa4.  

Class 9 3AA-q-tp-- is ;va-ste that n449 mw to ensu-r-e- stabili:ý, aft@ 

disposa4. The- physiGal fei:m and cl;ar-aGt@-r-ir-tiG-s-4 of CIASS 9 SA'astG n4444 nýeet beth t]4e--. m-i7Aimi-im a:Rd stability 

sk fp;týh i;4 SeGtiep 2.  

(ý4 C-4ass C- warte is wastp-that pot 944131 -l-3C:t MPP4 j:AC)re r-jgq;:9JaS I.A.'Artg fAml to pnsu-r-e- Stability 

also r-@q3air-es P-dmitiGBRI At fhg diSPOSal faGilit3z to pr-qt@ýGt agýnst :pw PýysiGal 

of QaGS C; WaSte- VA4-lc-;t VA99- hA-fh fhe-, Minj44:1111M- And- '#Abjjjt3' r-eqUjj-6FAG;4S l4at fAl:th il;

OB131 radi9BIRGIWfal; 4146-d i44a dptpn7,4

-1-=4e- 1 G4aSS#WAtlA:A C;44A44 +90- RS "ý .1;

lftý@ G9nGG--PlTQt4AP GJGP-.q IlAt P)-4-09(4 W 4 4-44HP-N---;P '. P 14

(2) if;tll@ e-WOGN-ad-s-4 0.1 V-Ahl@ i;l Table 1, but dqeý not gxGeap-d thp- ip Tab]@ 1, t1le; wast@ is 

C-Iaqq C 

(3) ifthe e4TG@gds the vabie ip Table 1, t-];@ waste is not ge4wi:afly aGGGptable ýý !a-Rd dispos

(1) For- :,Azastes GontaiBing n4i)guries listp--d- in Table 1, fhe, total CA ;ýall be d@te-4:mii44@d by 

fb- szlm l4lip- dog"ibe-d- in S-ytion l.G-.

I

iýeA

r 1 - - 1 +1,- -,,,+. - (11- A



T A BI F-, I 

-------- 114,41PI, 

14 

0.2 

2 

Alpha GR4j:ftjj;g -all S144-a4;iG 

lif4-' tha4; fi;le year-S 

C- 214 2 

to gigabc - quGr-C-1 tho 

iply the 44Q.11- "'alue by 37.  

IfthP-- 'A'A-StG d9e-S 14()t aB5' 9ý4;Eý

op t 

if;:adieac-ti;ýe wasýe dGe-s net c-04#ai44 any ;qu--lides; liste-A ip oithe-,: TabIG 1 ey- il, it is (;lass 

a-pe-S, 14Gt p---p@d tbe- ip C'pj4j;q4;; th@ A,aSt@ iq C- , A 

ifthe ýýt dGe-S Rqt tjq@ "All4p, ip C-Ajjj4--A44 414e- ;-;4qte- ir 
Glass R.  

(3) ifthe GG4ý4Ge-7A#26044 p-c-eedq the- V-214-40 i4l Q)14ý141ýP 1914 dOe-_q PAt C-GIUM44 3,tj;@3A'R9t@ iS 

(4) if t4p, i4q (2414imp flQeý -,;4stc is 1ýGt ge-4w;-ally acee-ptaý!- fýý Pe-;4r sul-fac*

129'. wastes of the, li-sted il; TRble- 11 th@ t0tql I;IýPll Ile, 

det0l-MiAOd t:)3'--flW q44M c)f fi-Q-Tio4q' -C A 
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A T:h Are Mipi r 
P3_GtGGtiGB Gf hGalt-ý aPd Saf--ý' Of p@F99;14;@j at the diSpOgal Site.  

W'aý;te-s shall ý@ paGllýýged ir, with tý@ G9;ýditiqp, (4f tlý p- IiQppýe ýA the site te 4.iGh 
the lipellqp- A4 rAoý:P_-__ .1-1 be IlditiA- -- -_ -_ p týe 
Par, P, the site licepse ý-pp.ditions c;h-Q-11 -Aver-n.  

(2) NAIaSteS Gl4all p9t b@ paGjýaged fqý djSpqSAj ip 41- bexG.  

1_iqlýlid WaSt@ Shall b@ f,3aGWý-Od ilý absol-be-44t 4;qatp-iAl te absp-l-b- thp- effl4e jiqU4d_.  

(4) S44 wastý Gei;taiRing liqý4id shall Gqptaiiý as litfle. 4eesta;;ding ,Pd pp;q rei-i-psive ligi4jd as is ý--@asq;4ably 
iP PA PPSP '14211 th@ liqUid e-ýi-gd 104 Gfflý- 11911444ýp_ 

(5) Wagt@ Shall POt be FOa4ik, Gs ve- decq4;;,,-l-p G;. ;- c4iqýp ;4t 4ýpr;:PA , Capabk ef Af P?,pl i P;@Ssýxes 
a;ld tempe-r-atwu;-es, 9;* of e7xploc;ive ;:@AaiAp 'AzW4 wptw

(6) V,"a4te Shall POt G94#aiji, 91- ýe_ Gapabj@ qf gej;C_]-atj4jg, aptiti 8 of t tA9U e GxIG gasesý ;rap---.  
pe"-5044; liandlip-, or- dispesing, of t4e- waste. This jee-S 149t apply w -ýag@9149 Wa-qe 

SC-Gti9p 2.A.(9)_, 

V.'aSt@ 4:Rý44 ROt be- pyFGpl4qric mate,-ials "44 ;vaste-s shall be- 14Gated, p- pa4-ej, aBd 6 
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E.5.C.3 

D. In addition to the requirements specified in paragraphs A., B., and C. of this section, the following requirements apply to 

radiographic exposure devices, source assemblies, and associated equipment that allow the source to be moved out of the 

device for routine operations or to source changers.  

(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 radiographic exposure device must automatically secure the source assembly when it is cranked back into the fully 

shielded position within the device. This securing system may only be released by means of a deliberate operation on 

the exposure device.  

(3) The outlet fittings, lock box, and drive cable fittings on each radiographic exposure device must be equipped with safety 

plugs or covers which must be installed to protect the source assembly from water, mud, sand or other foreign matter 

during storage and transportation.  

(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) Guide tubes, ether tha•n "j" tubes, must be able to withstand the crushing forces that closely approximate the crushing 

forces that are likely to be encountered during use, and be able to withstand the kinking resistance test that closely 

approximates the kinking likely to be encountered during use.  

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

(7) An exposure head or similar device designed to prevent the source assembly from passing out of the end of the guide 

tube must be attached to the outermost end of the guide tube during radiographic operations.  

(8) The guide tube exposure head connection must be able to withstand the tensile test for control units specified in ANSI 

N432-1980.  

(9) Source changers must provide a system for ensuring that the source will not be accidentally withdrawn from the changer 

when connecting or disconnecting the drive cable to or from a source assembly.  

E. Notwithstanding paragraph A.(l) of this section, equipment used in industrial radiographic operations need not comply with 
8.9.2(c) of the Endurance Test in American National Standards Institute N432-1980, if the prototype equipment has been 

tested using a torque value representative of the torque that an individual using the radiography equipment can realistically 
exert on the lever or crankshaft of the drive mechanism.  

6. Limits on External Radiation Levels From Radiographic Exposure Devices, Storage Containers 
and Source Changers. The maximum exposure rate limits for radiographic exposure devices, storage containers and 
source changers are 2 millisieverts (200 millirem) per hour at any exterior surface, and 0.1 millisieverts (10 millirem) per 
hour at 1 meter from any exterior surface with the sealed source in the shielded position.
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E.16.A.1 

(1) To obtain an Agency-issued trainee status card, the licensee, registrant, or the individual must document to 
the Agency on Form HI-E-851 or equivalent that such individual has successfully completed a course of at 
least 40 hours on the applicable subjects outlined in E.Appendix A. The course must be one accepted by the 
Agency, another agreement state, or the NRC.  

(2) The trainee must carry a copy of the completed HHE-851 listed above, in the interim period after submitting 
documentation to the Agency and before receiving a trainee status card. The copy of the completed HHE
851 that was submitted to the Agency may be used in lieu of the trainee status card for a period of 60 days 
from the date recorded by the trainee on the documentation.  

(3) The individual shall notify the Agency by telephone, telegram, telefacsimile, electronic media transmission, 
or in writing of the need for a replacement trainee status card. The individual shall carry a copy of 
documentation of the request while performing industrial radiographic operations until a replacement trainee 
status card is received from the Agency.  

B. Radiographer. No licensee or registrant shall permit any individual to act as a radiographer until the individual 
carries a valid radiographer certification. To obtain a radiographer certification, an individual must comply with the 
following: 

(1) The licensee, registrant, or the individual must document to the Agency on Forms HHE-854 and HHE-856 
or equivalent that such individual: 

(a) has completed the requirements of E. 16.A.(l); 

(b) has completed 2 months on-the-job training as a radiographer trainee supervised by one or more 
radiographer trainers authorized on a license or certificate of registration; 

(i) The radiographer trainee must carry a legible trainee status card in accordance with 
paragraph A of this section while obtaining the on-the-job training specified in (1)(b)(ii)
(vii) of this section.  

(ii) The 2 rnonths on-the-job training shall include at least 2-00-320 hours of active participation 
in radioactive materials industrial radiographic operations or I month. 4-220-160 hours,_-4 
for active participation in x-ray industrial radiographic operations.  

(iii) individuals performing industrial radiography utilizing radioactive materials and x-ray 
machines must complete both segments 3 months (-3204480 hours) of on-the-job training.  

(iv) The hours of on-the-job training do not include safety meetings, classroom training, travel, 
darkroom activities, film development and interpretation, or use of a cabinet x-ray unit.  

(v) One year of documented experience or on-the-job training as authorized by another 
agreement state or the NRC may be substituted for (1)(b)(ii) or (iii) of this section. The 
documentation must be submitted to the Agency on Form HHE-856 or equivalent.  

(vi) The trainee shall be under the personal supervision of a radiographer trainer whenever a 
radiographer trainee: 

(a) Uses radiation machines, radiographic exposure devices, or associated 
equipment; or 

(b) Performs radiation surveys required by E. 19. to determine that the sealed source 
has returned to the shielded position after an exposure or the radiation machine 
has stopped producing radiation.
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E.16.D.2

(2) Demonstrated competence in the use of sources of radiation, radiographic exposure devices, associated 

equipment, related handling tools, and radiation survey instruments, that may be employed in industrial 

radiographic assignments by successful completion of a practical examination administered by the 

licensee or registrant covering such use.  

E. Records of the administration of and the examinations required by D. 1. of this section shall be made and maintained 

for Agency inspection in accordance with E.26.  

F. The licensee or registrant shall provide annual refresher safety training for each radiographer and radiographer's 

trainee at intervals not to exceed 12 months.  

G. Except as provided in paragraph .D., the RSO or designee shall conduct an internal audit of the job performance of 

each radiographer and radiographer's trainee to ensure that the Agency's regulations, license or certificate of 

registration requirements, and the licensee's or registrants operating and emergency procedures are followed. The 

audit program must: 

(1) Include observation of the performance of each radiographer and radiographer's trainee during an actual 

industrial radiographic operation, at intervals not to exceed 6 months; and 

(2) Provide that, if a radiographer or a radiographer's trainee has not participated in an industrial radiographic 

operation during the 6 months since the last inspection, the radiographer or radiographer trainee must 

demonstrate knowledge of the training requirements of E. 16.D. by a practical examination, administered by the 

licensee or registrant, before these individuals can next participate in a radiographic operation.  

(3) The Agency may consider alternatives in those situations where the individual serves as both radiographer and 

RSO.  

(4) In those operations where a single individual serves as both radiographer and RSO, and performs all 

radiography operations, an4-an inspection program is not required.  

H. The licensee or registrant shall maintain records of the above training to include certification documents, written 

and practical examinations, refresher safety training and audits ofjob performance in accordance with E.26.  

I. The licensee or registrant training shall include the subjects covered in Appendix A of this Part.  

17. Operating and Emergency Procedures 

A. Operating and emergency procedures must include, as a minimum, instructions as outlined in E.Appendix C.  

18. Personnel Monitoring 

A. The licensee or registrant may not permit any individual to act as a radiographer or a radiographer trainer, or 

radiographer trainee unless, at all times during radiographic operations, each individual wears, on the trunk of the 

body, a combination of direct reading dosimeter or an electronic personal dosimeter, an operating alarm ratemeter, 

and an individual monitoring device that meets the requirements of Part D. 17. At permanent radiography 
installations where other appropriate alarming or warning devices are in routine use, the wearing of an alarming 
ratemeter is not required.  

(1) Pocket dosimeters must have a range from zero to 2 millisieverts (200 milliroentgens) and must be recharged at 
the start of each work shift. Electronic personal dosimeters may only be used in place of ion-chamber pocket 

dosimeters.  

(2) Each approved individual monitoring device must be assigned to and wom by only one individual.
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E.26.N.(2)(a) 

(a) The license or certificate of registration authorizing the use of sources of radiation; 

(b) A copy of Parts D, E, and J of the Agency regulations; 

(c) Utilization records for each radiographic exposure device or radiation machine dispatched from that 
location.  

(d) Records of equipment problems identified in daily checks of equipment, 

(e) Records of alarm system and entrance control checks, if applicable; 

(f) Records of direct reading dosimeters such as pocket dosimeter and/or electronic personal dosimeter readings, 
if applicable; 

(g) Operating and emergency procedures; 

(h) Evidence of the latest calibration of the radiation survey instruments in use at the site; 

(i) Evidence of the latest calibrations of alarm rate meters and operability checks of pocket dosimeters and/or 
electronic personal dosimeters; 

(j) Latest radiation survey records; 

(k) The shipping papers for the transportation of radioactive materials ; and 

(1) When operating under reciprocity; a copy of the NRC, Agreement State, or Licensing State License or 
certificate of registration authorizing the use of sources of radiation.  

REPORTING 

27. Reporting Requirements.  

A. In addition to the reporting requirements specified under other sections of this Part and other applicable Parts of 
these regulations, each licensee shall provide a written report to the Agency; Department of Human Services, 
Division of Health Engineering, Radiation Control Program, #10 State House Station, Augusta, Maine 04333, 
within 30 days of the occurrence of any of the following incidents involving radiographic equipment: 

(1) Unintentional disconnection of the source assembly from the control cable.  

(2) Inability to retract the source assembly to its fully shielded position and secure it in this position.  

(3) Failure of any component (critical to safe operation of the device) to properly perform its intended function.  

(4) An indicator on a radiation machine fails to show that radiation is being produced; 

(5) An exposure switch on a radiation machine fails to terminate production of radiation when turned to the off 
position; or 

(6) A safety interlock fails to terminate x-ray production.  

B. The licensee or registrant shall include the following information in each report submitted under paragraph 
E.2-427.A.  

(1) A description of the equipment problem.
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(2) Cause of each incident, if known.  
E.27.B.(3) 

(3) Manufacturer and model and serial number of equipment involved in the incident.  

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

(5) Actions taken to establish normal operations.  

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

(7) Names and qualifications of personnel involved in the incident.  

C. Reports of overexposures submitted under Part D that involve failure of safety components of radiography 
equipment must also include the information specified in E._-927.B.  

28. Records Required at Temporary Job Sites. Each licensee or registrant conducting industrial radiography at a 
temporary site shall have the following records available at that site for inspection by the Agency: 

A. Appropriate license or certificate of registration authorizing the use of sources of radiation; 

B. Operating and emergency procedures; 

C. Applicable regulations; 

D. Survey records required pursuant to E.19 E.20, and/or E.25. E for the period of operation at the site; 

E. Daily pocket dosimeter records for the period of operation at the site; and 

F. The utilization records for each radiographic exposure device and/or radiation machine dispatched from that location 
in accordance with this Part; and 

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

29. Specific Requirements for Radiographic Personnel Performing Industrial Radiography.  

A. At a job site, the following shall be supplied by the licensee or registrant: 

(1) At least one operable, calibrated survey instrument for each exposure device or radiation machine in use; 

(2) An individual monitoring device for each individual; 

(3) An operable, calibrated pocket dosimeter or electronic personal dosimeter with a range of zero to 200 
milliroentgens for each worker; and 

(4) An operable, calibrated alarm ratemeter for each worker as specified in E. 18.  

(5) the appropriate barrier ropes and signs.  

B. Each radiographer at a job site shall carry a valid certification ID card issued by theAgency or another certifying 
entity whose certification offers the same or comparable certification standards.  

C Each radiographer trainee at a job site shall carry a trainee status card issued by the Agency or equivalent 
.documentation in accordance with E. 16.A.
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E.29.A.(2)

D Radiographic personnel shall not perform radiographic operations if any of the items in E.29.A.-C. are not available 
at the job site or are inoperable. Radiographic personnel shall ensure that the items listed in E.29.A., radiographic 
exposure devices, and radiation machines are used in accordance with the requirements of this Part.  

E. Each licensee or registrant shall provide as a minimum two person crews when sources of radiation are used at 
temporary job sites.  

F. No individual other than a radiographer or a radiographer trainee who is under the personal supervision of a 
radiographer ip&rm.tor-trainer shall manipulate controls or operate equipment used in industrial radiographic 
operations.  

G During an inspection by the Agency, the Agency inspector may terminate an operation if any of the items in 
E.29.A.-C. are not available and operable or if the required number of radiographic personnel are not present.  
Operations shall not be resumed until such conditions are met.  

30. Special Requirements and Exemptions for Radiation Machines in Enclosed Radiography.  

A. Systems for enclosed radiography, including shielded-room radiography and cabinet x-ray systems not otherwise 
exempted, designed to allow admittance of individuals shall: 

(1) Comply with all applicable requirements of this Part and D.6 of these regulations. If such a system is a certified 
cabinet x-ray system, it shall comply with all applicable requirements of this Part, Part H and 21 CFR 1020.40.  

(2) Be evaluated at intervals not to exceed 1 year to assure compliance with the applicable requirements as specified 
in E.24. Records of these evaluations shall be maintained for inspection by the Agency for a period of 2 years 
after the evaluation.  

B. Certified and uncertified cabinet x-ray systems designed to exclude individuals are exempt from the requirements of 
this Part except that: 

(1) Operating personnel must be provided with an individual monitoring device and reports of the results must be 
maintained for inspection by the Agency.  

(2) No registrant shall permit any individual to operate a cabinet x-ray system until such individual has received a 
copy of and instruction in the operating procedures for the unit and has demonstrated competence in its use.  
Records, which demonstrate compliance with this section shall be maintained for inspection by the Agency until 
disposition is authorized by the Agency.  

(3) Tests for proper operation of high radiation area control devices, interlocks, or alarm systems, where applicable, 
must be conducted and recorded in accordance with E.25.  

(4) The registrant shall perform an evaluation, at intervals not to exceed 1 year, to determine conformance with D.6 
of these regulations. If such a system is a certified cabinet x-ray system, it shall be evaluated at intervals not to 
exceed 1 year to determine conformance with 21 CFR 1020.40. Records of these evaluations shall be 
maintained for inspection by the Agency for a period of 2 years after the evaluation.  

C. Certified cabinet x-ray systems shall be maintained in compliance with 21 CFR 1020.40 unless prior approval has 
been granted by the Agency pursuant to A.3.(a) of these regulations.  

31. Prohibitions.  

A. Industrial radiography performed with a sealed source that is not fastened to or contained in a radiographic 
exposure device (fish pole technique) is prohibited unless specifically authorized in a license issued by the Agency.
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APPENDIX C 

Items to be Included in Operating and Emergency Procedures: 

A. Handling and use of sources of radiation for industrial radiography such that no individual is likely to be 

exposed to radiation doses that exceed the limits established in Part D; 

B. Methods and occasions for conducting radiation surveys, including lock-out survey requirements; 

C. Methods for controlling access to industrial radiography areas; 

D. Methods and occasions for locking and securing sources of radiation; 

E. Personnel monitoring and the use of personnel monitoring equipment, including steps to be taken immediately 

by industrial radiographic personnel in the event a pocket dosimeter is found to be off-scale (see E. 18.); 

F. Methods of transporting equipment to field locations, including packing of sources of radiation in the vehicles, 

placarding of vehicles, and controlling of sources of radiation during transportation (including applicable DOT 

requirements); 

G. Methods or procedures for minimizing exposure of individuals in the event of an accident, including 

procedures for a disconnect accident, a transportation accident, and loss of a sealed source; 

H. Procedures for notifying proper personnel in the event of an accident; 

I. Specific posting requirements; 

J. Maintenance of records (see E.26.); 

K. Inspection, maintenance, and operational checks of radiographic exposure devices, source changers, storage 

containers, transport containers, source guide tubes, crank-out devices, and radiation machines; 

L. Method of testing and training in accordance with sections E.16. and E.33.; ai44 

M. Source recovery procedures if the licensee is authorized to perform source recovery,_and 

N. The procedure(s) for identifying and reporting defects and noncompliance, as required by E.27 and 10 CFR 

Part 21, if applicable.
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(2) Each existing licensee, as applicable, shall submit to the agency in accordance with section 11 of part A, 
by January 27, 1995 a written certification that the quality management program has been implemented 
along with a copy of the program.  

G.10.  

10. Statement of Authorities and Responsibilities.  

A. A licensee shall provide sufficient authority and organizational freedom to the Radiation Safety Officer and the 
Radiation Safety Committee to: 

(1.) Identify radiation safety problems; 

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

(3) Verify implementation of corrective actions.  

B. A licensee shall establish in writing the authorities, duties, responsibilities, and radiation safety activities of the 
Radiation Safety Officer and the Radiation Safety Committee.  

11. Supervision.  

A. A licensee who permits the receipt, possession, use, or transfer of radioactive material by an individual under 
the supervision of an authorized user as allowed by G.3 shall: 

(1) Instruct the supervised individual in the principles of radiation safety appropriate to that individual's use of 
radioactive material; 

(2) Annually (semi-annually for PET isotopes) Rreview the supervised individual's use of radioactive 
material, provide reinstruction as needed and review records kept to reflect this use; 

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

(4) Require the authorized user to be able to be physically present and available to the supervised individual 
on 2 hours notice or 3 hours notice for mobile nuclear medicine services;' and 

(5) Require that only those individuals specifically trained, and designated by the authorized user, shall be 
permitted to administer radionuclides or radiation to patients.  

B.. A license shall require the supervised individual receiving, possessing, using or transferring radioactive 
material under G.3 to: 

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

(2) Follow the procedures established by the Radiation Safety Officer; and 

(3) Comply with these regulations and the license conditions with respect to the use of radioactive 
material.G.12 

12. Visiting Authorized -User.  

A. A licensee may permit any visiting authorized user to use licensed material for medical use under the terms of 
the licensee's license for 60 days each year if: 

21 The supervising authorized user need not be present for each use of radioactive material.  
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G.12.(2)

(2) The licensee has a copy of an Agency, Agreement State, Licensing State or U.S. Nuclear Regulatory 
Commission license that identifies the visiting authorized user by name as an authorized user for 
medical use; and 

(3) Only those procedures for which the visiting authorized user is specifically authorized by an Agency, 
Agreement State, Licensing State or U.S. Nuclear Regulatory Commission license are performed by that 
individual.  

B. A licensee need not apply for a license amendment in order to permit a visiting authorized user to use licensed 
material as described in G.12.A..  

C. A licensee shall retain copies of the records specified in G. 1 2.A. for 5 years from the date of the last visit.  

13. Mobile Nuclear Medicine Service Administrative Requirements 

A. The Agency will o,4y license mobile nuclear medicine services only in accordance with this part and other 
applicable requirements of these regulations. to ser..e c-ikets .. ,ho do not have an Agency licens.e. for the 
materials listed in those pa#&s.  

B. Mobile nuclear medicine service licensees shall obtain a letter signed by the management of each client for 
which services are rendered that authorizes radioactive material at the client's address of use. The mobile 
nuclear medicine service shall retain the letter for three years after the last provision of service retain-for-the 
dur.ation of se..ice a letter signed by the management of each loc.ation where se.ices. are rendered tha 
au-thorizes use of radioactive material 

C. A mobile nuclear medicine service shall ,iot have all radioactive material delivered directly from the 
manufacturer or the distributor to the client's address of use mobile nuclear medicine facility. At no time may 
the clent' take receipt of any radioactive material intended for the mobile nuclear medicine service's use.  

14. Notifications, reports, and records of misadministrations.  

A. For a misadministration: 

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

(2) The licensee shall submit a written report to the agency within 15 days after discovery of the 
misadministration. The written report must include the licensee's name; a brief description of the event; 
why the event occurred; the effect on the patient; what improvements are needed to prevent recurrence; 
whether the licensee notified the patient, or the patient's responsible relative or guardian (this person will 
be subsequently referred to as- "the patient" in this section), and if not, why not, and if the patient was 
notified, what information was provided to the patient. The report must not include the patient's name or 
other information that could lead to identification of the patient.G.14.A(3) 

(3) The licensee shall notify the referring physician and also notify the patient of the misadministration no 
later than 24 hours after its discovery, unless the referring physician personally informs the licensee 
either that he will inform the patient or that, based on medical judgment, telling the patient would be 
harmful. The licensee is not required to notify the patient without first consulting the referring physician.  
If the referring physician or patient cannot be reached within 24 hours, the licensee shall notify the 
patient as soon as possible thereafter. The licensee may not delay any appropriate medical care for the 
patient, including any necessary remedial care as a result of the misadministration, because of any delay 
in notification.  

(4) If the patient was notified, the licensee shall also furnish, within 15 days after discovery of the 

misadministration, a written report to the patient by sending either: 
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(5) Sources stored and not being used. The licensee shall, however, test each such source for leakage 

before any use or transfer unless it has been tested for leakage within 6 months before the date of use 

or transfer.  

G.21.G 

G. A licensee in possession of a sealed source or brachytherapy source shall conduct a physical inventory of all 

such sources at intervals not to exceed 3 months. The licensee shall retain each inventory record for 5 years.  

The inventory records shall contain the model number of each source, and serial number if one has been 

assigned, the identity of each source radionuclide and its estimated activity, the location of each source, date of 

the inventory, and the signature of the Radiation Safety Officer.  

H. A licensee in possession of a sealed source or brachytherapy source shall survey with a radiation survey 

instrument at intervals not to exceed 3 months all areas where such sources are stored. This does not apply to 

teletherapy sources in teletherapy units or sealed sources in diagnostic devices.  

1. A licensee shall retain a record of each survey required in G.21.H. for 2 years. The record shall include the date 

of the survey, a sketch of each area that was surveyed, and the measured dose rate at several points in each 

area expressed in millirems (microsieverts) per hour, the model number and serial number of the survey 

instrument used to make the survey, and the signature of the Radiation Safety Officer.  

22. Syringe Shields.  

A. A licensee shall keep syringes that contain radioactive material to be administered in a radiation shield.  

B. A licensee shall require each individual who prepares or administers radiopharmaceuticals to use a syringe 

radiation shield unless the use of the shield is contraindicated for that patient.  

23. Syringe Labels. A licensee shall conspicuously label each syringe, or syringe radiation shield that contains a 

syringe with a radiopharmaceutical, with the radiopharmaceutical name or its abbreviation, the type of diagnostic 

study or-thwapyclinical procedure to be performed, or the patient's name.  

24. Vial Shields. A licensee shall require each individual preparing or handling a vial that contains a 
radiopharmaceutical to keep the vial in a vial radiation shield.  

25. Vial Shield Labels. A licensee shall conspicuously label each vial radiation shield that contains a vial of a 

radiopharmaceutical with the radiopharmaceutical name or its abbreviation.  

26. Surveys for Contamination and Ambient Radiation Dose Rate.  

A. A licensee shall survey with a radiation detection survey instrument at the end of each day of use all areas 
where radiopharmaceuticals are routinely prepared for use or administered.  

B. A licensee shall survey with a radiation detection survey instrument at least once each week all areas where 
radiopharmaceuticals or radioactive wastes are stored.  

C. A licensee shall conduct the surveys required by G.26.A. and .B. so as to able to measure dose rates as low 
as 0.1 millirem (1.0/uSv) per hour.  

D. A licensee shall establish dose rate action levels for the surveys required by G.26.A. and .B. and shall require 
that the individual performing the survey immediately notify the Radiation Safety Officer if a dose rate exceeds 
an action level.  

E. A licensee shall survey for removable contamination each week all areas where radiopharmaceuticals are 

routinely prepared for use, administered, or stored.
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PART J 

NOTICES, INSTRUCTIONS AND REPORTS TO WORKERS; 
INSPECTIONS 

1. Purpose and Scope. This part establishes requirements for notices, instructions and reports by licensees or 

registrants to individuals engaged in activities under a license or registration and options available to such 
individuals in connection with Agency inspections of licensees or registrants to ascertain compliance with the 

provisions of the Act and regulations, orders, and licenses issued thereunder regarding radiological working 
conditions. The regulations in this part apply to all persons who receive, possess, use, own or transfer sources of 

radiation licensed by or registered with the Agency pursuant to Parts B and C of these regulations.  

2. Posting of Notices to Workers.  

A. Each licensee or registrant shall post current copies of the following documents: 

(1) the regulations in this part and in Part D of these regulations; 

(2) the license, certificate of registration, conditions or documents incorporated into the license by reference and 
amendments thereto; 

(3) the operating procedures applicable to activities under the license or registration; and 

(4) any notice of violation involving radiological working conditions, proposed imposition of civil penalty, or 
order issued pursuant to Part A of these regulations, and any response from the licensee or registrant.  

B. If posting of a document specified in J.2.A. 1, 2, or 3 is not practicable, the licensee or registrant may post a notice 
which describes the document and states where it may be examined.  

C. Agency Form HHE-845 "Notice to Employees" shall be posted by each licensee or registrant as required by these 
regulations.  

D. Agency documents pursuant to J.2.A.4 shall be posted within 2 working days after receipt of the documents from 
the Agency; the licensee's or registrant's response, if any, shall be posted within 2 working days after dispatch from 
the licensee or registrant. Such documents shall remain posted for a minimum of 5 working days or until action 
correcting the violation has been completed, whichever is later.  

E. Documents, notices or forms posted pursuant to J.2 shall appear in a sufficient number of places to permit 
individuals engaged in work under the license or registration to observe them on the way to or from any particular 
work location to which the document applies, shall be conspicuous, and shall be replaced if defaced or altered.  

3. Instructions to Workers.  

A. All individuals wor'king in or f'equenting anBy. poG1iGn of a 'ezfri-ted -reawho in the course of employment are likely 
to receive in a year an occupational dose in excess of 100 mrem (1 rosv): 

(1) shall be kept informed of the storage, transfer, or use of sources of radiation in such portions of the restricted 
area; 

(2) shall be instructed in the health protection problems associated with exposure to 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;
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PART K 

RADIATION SAFETY REQUIREMENTS FOR WIRELINE 
SERVICE OPERATIONS AND SUBSURFACE TRACER STUDIES

1. Fur-pose. T~he regulations8 in4 this Pa44 establis~h r:adiation safet'ry urmet for per:sons using Sourcesp of 
rdtinfor- 9ieiesr'c pe-rations6 incljUding Mineral loggijng, radioActi;'e MArie an4d subsurface- tracer.  

stdies. Te requirements @of thi.s secti; Are in aditiomn to, a4d • n• t in; sub]ti,;ti for, the rquiremen.ts ,f P44rt 
A.B.C.D. and J of the-e re2ulations.

1. Purpose and Scope.

A. For the purpose of these regulations, the requirements for persons using sources of radiation for wireline 
service operations including mineral logging, radioactive markers, and subsurface tracer studies as specified in 
10 CFR Part 39. "Licenses and Radiation Safety Requirements for Well Logging", are incorporated by 
reference. The requirements of this section are in addition to, and not in substitution for, the requirements of 

A B C, D, and J of these regulations.  

B. Notwithstanding the requirements incorporated by reference, 10 CFR 39.5 (relating to interpretations), 10 CFR 
39.8 (relating to: information collection), 10 CFR 39.101 (relating to violations), and 10 CFR 39.103 (relating 
to criminal penalties) are not incorporated by reference.  

2. Effect of Incorporation of 10 CFR Part 39 (effective date April 28, 2000), 

A. To reconcile differences between this part and the incorporated sections of 10 CFR Part 39 (relating to using 
sources of radiation for wireline service operations including mineral logging, radioactive markers, and 
silbsurface tracer studies), the following words and phrases are substituted for the language in 10 CFR Part 39 
as follows: 

(1) A reference to "NRC" or "Commission" means A2enc,.

(2) A reference to "NRC or Agreement State", means "Agency, NRC, Agreement State or Licensing State".  

(3) The definition of "licensed material" shall be as defined in Part A of these regulations.

(4) The definition of "sealed source" shall be as defined in Part A of these regulations.

2. Scope. The regulations in th-is part apply toal iconsoes or- registrant~s 
13ho us nsurcesr oE r;adi;a t ion fnr- wirol41inn go-c opra;;t ion r i ncluding 

rpinpral loggng, radioantizi," Markers, or sub n'o~ -- ~ ' ---- A-.  

3 . Dfinitions 

-A.- AG u-sed i-n thbi-s part, the following doefinit;i-ons apply* 

(1) "Field Rt~atin" mans- ;a facility where radioac-tiv;e sor Ces ma be ptorod o 
- 1 MP - - -I- -. .. ..... . . ... . ... . . . .. . . . . . . . .. maý or.. .  

used an~d from. wh9ich equipmen-t -is dispatched to temporary jobsites.  

(2) "Injection tool" 11means a dion used for con~t-rolle-d. s43hrubsurface injection o 

radioactive tracer material.  

(3) "Logging asisat" man ny individual4- who.h u -n do r the personal 

s-uperv.-ision of a logging superv-isor, handles g~alpd sor-n;4r-or. n=crst 
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se regulations
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(4) " .Logging suprvisr meansh ....... o s . o radiation or 
p-r.ovides personal supervision of the ut•i..ti ion of ....r .of radiation at 
the well site.  

(5) "LFging tool" Moans a device ugod Bolow the-4; surface to perform woll 
logging.  

(6) "Min.. ral logging" moans any !ogging p=.formec .for the purpo. e of minoral 
exploration other than oil or gas.  

(7) "Personal supervision" means guidance and instruction by the supervisor who 
is physically present at th jobsite and watching the prformance o 

operation in such proximity that contact can bo maintained and i.ediate 
assictance givon. as required.  

(8) "Aadiioa-ctive mnarker"l mean~s radioactlive material placed subsurface Or- on a 
structure intonded .For b .ur ..co... .. for the .pur.pose of depth determination 
or direction orientation.  

(9)"Sure hldr"moang osn or assembly into which aU21 raiat s aorc 
is placed for the purpose of facilitating the handling and useR of thec suource 
in well-logging operations.  

(10) "Subsur3.face tr=acrPr s9tu3dy" mo~ans the ees of a; sub-)stance tag-ged with 
radcati~emaoralfor the purpose of tracing the m-o:;ement. or position of 

the tagged su~bstance i th e well bore oýr adjacent for)mation.  

"(11) "Temporary jobsite" means a location to which radioactive materials hav, 
been dispatched to perfoErm, wireline se,-ice operations or subsurface tracer 

(12) "Uranium sinker bar." means a weight containing depleted u .raniu.M used to 
pull a logging tool down toward the bottom of a v.xell.

(13) "ell bre" mansR a drilled. ho~le in which wireline orvic oprton'n 
subsurfacoe tracepr stu'dios ar-e performed.  

K.3.A. (14) 

(14) "Well- logging" means all oprtosinvolving the lowering and raiiG of 
measuring devies o tools w..hich may contain. our.ces.. of radiation into well 
bors- oravities for the purpose of obtaining infosmation about the well 
and/'or adjacent formatioýns.

(15.. .r..n.. mans a4 cable.. . containing one or more electricalonductor 
which i used to lower and raise logging tools in the well-bore.  

(16) "Wireline service operation" means any evalluation or mechanical serv-ice 
which is performed in the well-bore using devices on a .ireline.  

4. ohiin No li•ensee shall perfrm w.ir.line service operations with a

.�2.LJA2U source
has a writt

<5) unes prior to Gommencempnt- Qe 
en agreement with the w I-.

the.. oporati the licensee 

r, drillin'g
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A. in the ev;ent: a se~aled souarce is lodged downhole, a re-asonnable ef-fort a 

recovery will be made; and 

A.Ln. theQ event ;a decision is madel toa ;abandon theo sealed source, downmhole,th 

reluire-m-ents of Pa2-r-tz X sshall be M__At.  

Equipment Control 

5. Limits on Leo;els of Radiation. Sources of radiation Shall be used, stored, 

and transported in sulch. a manner thatz th transportation requirements 

and trhe oted imitAtio reguiremnts Of Part D of these r.gulations arc.  

6. Storage Precautions.  

A.- Each sorn=ce% of- radiatzion, exGcept iaccelerators, shall be provided with a 

storage and/oer transport conItai-ner. The- ontna-;iner shall be pr-ovid-ed wsith -a 

lock, orn tamper- s~al forcaibato sourceqs, to prevent unuhrzdremo0val

of, or exposure to, the source of radiation.  

R.Sour3ces= of radi~ation shall- bez st=ord in ;a manner %h-i-ch wqill m~inimize daqnger 

f-rom explosion and/er fire.  

7.Trnsprt recutins. Tr-ansport containerns shall be physically secuared.t 

the t ranr. tI n v t vehicle to prevent Accidenta-l loss, tampering, o 
unauthorized removal.  

8. Radiation Survey Instruments.  

A The licensee or registrant shall mraintain siafficient calibrated and operable 

radiation survey instrents at eadh field station to make physical ra-diation 

surveys as reqtnaired by this part ansd Part D.9 of these regulations

Instrumentation sh~all be capable of mesrn 01 rail Iiroent~gen (2.52 X 10 8 

C/kg) per hour through at leagt 50 milliroentgens (1.29 X 10-- C/kg) per hour.=

. .ach radiation Survey instrument shall be. .alibrated:

(1) a intrva1 notto ec~o~f~ mntf. anc. arter 02rcn Ing =ruicntn c1L~

(2) at enrsics and radiation e0vel= annropriate for us..; and

(3) so that accurvacy within plus or minu-3s no per-cent of the true radiat:ion 

level can be demonstrated en each scale.  

C. Caibraztion records shall be maintained for a period of 2 years for 
inspection by the Agency.  

9. leak Testing of Sealed Sources.  

A. Requirements. Each licensee using sealed sources of radioactive material

shall have th. ou s teAsted fo leak: 

shal-l be kept in 4u-ni t of mi.crocuriems a

Agency for 6 months after the next requi

fge. Records of leak test results 
.d.maintained:for .inspection bythe
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.. Method• of Tost.ing. T..tl. onr leakage shall be performed only by per.sons 
specifically authorized to per-form sucrh. tests by the Agency, the U.S. ulr 
Regulatory Cm-isoion, an A.rr.m.nt State, or a Licensing State. h tt 
sample shall b:e taken. :fro:m thez surfarce o4F theý source, sourcoe heldor, or -from 
the surface of the devi-e in which the source is stored or mcounted and on 
;,which oDne might expect contamination to accumul a4ate. The test sample shall be 
analyzed for radioactive contamination, and the analysis shall be capable of 
dotccting the presence of-1 0.0nircre(8 q) of radioactlive aera 
on the tost sample.  

A.Innterval of Teszting. Each sealed- sou3rce ofE rdocieMater=ial Shall be 
tested at inter.als not to exceed 5 months. In the absence of a certificate 

from a trnfr- idct;i ng that a teASt: hs be,ýeg4n. m.a.dre pr-ioQr tothe 
transfer, the segaled sou;Arce- shall- neQt, be put into use uniltsted- If, for 
any reason, it is suspected t-hat a c...lor.ce may be leaking, it shall be 
removed from service i.ediately and tested for leakage as seon as practical.  

D. Leak-ing or Conta-minated Sources. -f- the tespt rvasthe presence of 0.005 
mlicrocurie (185 13c) or mor~e of leakage or cotmntothe licen-see shall 
immediately wi thdraw the source from use and shall cause it to be 
decontaminated, repaired, or disposed of in accordance wXith these 
regulations. A. report describing the equipment involved, theA test r~esults, 
-and the cornrcTie action taken. aal.. be filedwith the Agency.  

. E..mptio.ns. The follo.ing sources are exempted from the periodic leak test 
requirements of K.9.A through D: 

(1) hydrogen 3 sources; 

(2) sourc-es oraiatemtralwith A haýlf-life ofI 30 days or loss; 

(3) sealed sources of radioactive material in gaseous form; 

(4) sources of beta- and/or ganumRa emitting radioactive material with an 
activity of 100 mir-ocuri.s (3 .7 MBq) or- lss .and 

(5) sources of alpha-emitting radioactive maera w..ith. an ati f 10 
miarocuries (0.370 MBq) or less.  

10. Quarter~ly inventory. Each liceAnsee or registrant shall con-duct a quarterly 
physical inventory to account fonr all sources of raito.RLcorzds o:f 
inventories shall be maintained for 2 years from the date of the inventory 
for inspection by the Agency- and shall include the quantities and kinds of 
sources of radiation, the location where sources of radiation are assigned, 

St date of he inventory, d the name of th• in ionducting the 
inventory.

rco.rds, which-h shall bk available for inspection by the Agency for 2 
years from the date of the recorded event, showing the fol!owing information 
for each source of radiation: 

A. make, mod~el wanumber, and a serial numbher-o descripjtio:n. of eacA.h sourcep of 
radiation used; 

B. the identity of the we'll , -!ogging supervisor Cr field uanit to whom. assigned;
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D. in tho caco o .)ftr4a mt and rdatverk-ro, th ti I izo4 t -i s •-n 

record shialIl indlicat~e the radio-nuclidte and aotiv.it~y used in a particular 

12. Design, Performance and Certificati;n Criteria for Sealed Sources Used in.  

Dommnhole- Operations.  

A. -Each .aled .ourc, except those c.ntaining .radioactie .material in gaseous 

form, used in d-wn.hole opera-tiens and manufactured after January 1, 1987 

roh~aIl be certi f ied by the manufac-tur-er, or- other tootijng orngani =atio4n 

acceptable to the AqQencY, to meot; the following minimum crniterzia: 

(1) be of doubly ancapsulated conotruction; 

(2) contain radioactivie material w;hese chamical and phycical forms are ac 

in-ooluble and non-dispersible ar praoti-al; and 

(3) hac ben individually prhePre tested to -at least 24,656 pounds per- square 

i-nch absoluatq (170 IN/m2) w.ithouat fiue 

R. Fr~a oealod- gour-coc, except those containing -rad-ioactive-m Material in garceous 
room, guare e~o car ~EO~ ~u----------------------------- ,--- -

f a ceretsificte froiretm atafrr cetifyings that an indivridual sea I ed 

Sour e- m--eet-s the requirem-ents of R.12.A, the se-aled -source ohall- not; be put

v Each oa~leAd source, except those contzaining radioactilve mate4;rial in gaseour.  

form, use-d in downmhole oper-ationo two year-s after- t~he t:effectivve date;0 of thic 

part shAil be -er-tified by the manuf~acturer, or other tosting organization 

acceptable toQ the Agency, ars meeting the coaleAd Gou =rceA performance 

r-equirementsr for- oil well logn -1cntie inth AmrcnNioa 

Standard N542, "Sealed-RdocieSucs Classificoation." in effect on the 

Sf :E nrt~iv pclR dte o4f this p art.  

D. Certification documents shall be maintained for inspectien by the Agency for 

* pero Of 2 yeaar-s aft~er source disposal. IfE the source is abandoned 

downhole, the certlificzation dncuimeonts, =h;ll bhe m~aintained untzil the Agencvy 

authorizesdio 

A-Rach. sour;c, snource hol-d~er, or- logging tool cotinn adioactzive Material 

zh~al3 bear= a dur-able, legible, and clearly ;visiblo mar-king or- label, which 

has, as a minimum, the stand-ar-d radiation- caution syxbel ithou~t tzhe

This labalinEF shall be on- the smallest component tr~ansported as. a separ-ate

piece 6f equipment.
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(2) demonstrated competence to use, under the personal suP6r-irinn of the 

logging supervisor the sources of radiation. related handling tol, n 

radiation survey instruments M:ich will be Used on the job.  

C. The licensee or roegistrant ghall3 maintain employee training r-9cords. for 

inspection by the Agency for 2 years following termination of employmn 

16. Operating and Emergency Procedures. The licenee's or rogiStrant's 

operating and emergency procedures shall include instructions in at least tho 

following: 

A. handling and. use mf sources of radiation to-be employed so thatn 

individual is likely to ho 9;posed to radliation dosos in- excess of th 

standard- eOtablished in Part D of those regulations; 

B. methods and occasionn for conducting radiation survesys; 

C. Mthods and occasions for locking And seuring sources of radiat 

D. personnel monitoring and the use of personnel Monitoring equipm.  

E. transportation to temporary jobsites and field stations, including the 

packaging and placing of sour-car. of- radiation. in v~ehicles., placarding of 

vehicles• And securing sources of radiation during transportation; 

F. minimizing exposure of individuals in the event of an accident; 

. p .rocedure fo notifying proper personnel in the .vent of an .accident; 

H. maintenance of records; 

I. inspection and antnncof source holders, logging tools sourc 

handling tools, storage containers, transport container, and injection 

?. procedure to be followed in the event a sealed gource is lodged dnwnhole; 

K. procedures to be used for picking up, receiving, and opening packages 

containing radioactive materianl.  

. for. the use of tracers, decontamintion of the environment, euipment, and 

personnel; 

H. mantnaceof reco-rds generated by logging personel at temporor-y 

N. -notifying proper persons in. the event of an accident; and.  

Sactin to be aken if a sealed sourceg is ruptured, i ncluding actions to 

prevent the spread of-cnainto and. minimize inhalation and ingesino 

radioactive materil And actions to obta-in- suitable radintion survey 

insrumntsas reQuired by AK.8.
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D. Radiation SUr- 1 eys shall be made and re.  
rat.io.n, except those usi

35. These sura' 
a;fter the 4DPero

rded at the jobsitý 
hydrogen 3..c.r

I U I

nor well-head for 
In 14, and sulfur 
levels before and
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A. No licensee or registrant shall permit any individua! to act as a logging 
super.isoror to as.ist in tho handling of sGu•rc- g... of radiation unless ;ach 

(TLD). Each fil- badge or TTD shall bo assigned to and worn by .nly one 
individual

B. Prcnolmnito~ring rercords rhl =omitio o npcion ntlthe 
Agency authorizes disposition.  

312. Securvity. During each logging or tracer application, the logging GUPorvisor 
or other designated employce shall maintain diroct surveillance of tho 
opor-ation to protect against unaut;AAhorizod and/or u~nnecossary onatry into a 
restri.teda, as dofi..d in. P.rt A- o thes regulations.  

19. Handling Tools. The licensee shall provide and require the use of tools 
that will assure remote handling of sealed sources other than low-activity 
calibr=ation sources.  

20. Subsurface Tracer Studios.  

A. Protective gloves •nd other appropriate protective .lothing and equipment 
shall be used by all personnel handling radioactive tracer material.  
P-recautions, shall be taken- to avoid ingestion or- inha;lationI oýfraictv 
material.  

Bý No licensee~ shall c-ause. the inloctien- of rad-ioactive aera into potable 
aquifers without prior whrittenathriq ~ fo the Agency.  

21. Particle Accelerators. No licensee or registrant shall permit above ground 
testing Qf particle acelrtos designed for use i. ,e- legging, which 
resgults 11 n the producatio~QnF of -rd i;ation exep in areas or fEaciIit1ies~ 
controlled or shielded so that the requirements of Part D.2 and D.6 of these 
regulations asapplicable, are mae•..  

K 22~ 

Radiation Surveys and Records 

22. Radiotion Surveys.  

A. Radiation surveys and/or calculations shall be made and recorded for each 
area ;here radioactive materials are stored.  

B. Radiation surveys and/or calculations shall be made and recorded for the 
radiatio-n le-els in Qocupied. positions and on the exterior of each vehicle 
used to transprt rav material Sch surveys and/or calcu'ationg 
shall include each source of radiation or combination ef sources to ho 
transported in the vehicle.  

C. thAoe sealoeid sou-re fromtec the legging tool and before 
departing the jobsit~e, the logging t-ool deetrshall be enegized, or- -a 
survxey maeter- used, to asuar-e t-hat the loqcgingq tool is ;free of cnaiain



E- Recoords required pursuant, to K-22 A through D shall include -the dates, the 

idenifiationn of i ndi~vidual (S) making the Survey, the GLetfcaino 

survey instrument(s) used, and an exact descr~iption of tho loration ofth 

survey" Rconr-ds of: these =;urveys shall Be maintained ;For insipect~ion by the 

Agency for 2 years after coletionof the survey.  

22 Documents and ateords Required at Fild stations.  
regiastr-Ant; shiall maintain, for inspection by the Agency, the follIowi ngf 

douensand. recrd-S for the specific de-.-ines a-n~d sorc4 se t th~e fE 'ield 

A. appropriate license, orfitoof r-egistration, or equivalent document; 

p. operating and emorgency procedures;.  

Cappl icable re gulations; 

D. records of the latest survey instr-ument Ca4ibrations pursuant to K.8.  

R. records of the latest leak test results pursuant to K.9; 

F. quarterly inventories required pursuant to K.l0; 

C. uAtili~zatzion reco~rds required pursuant to K 11l; 

.r-erords of4 ins9pect~ion and m-aintzenance required purgsuantz to- K 34i and

s. urvey" records required pursuant to X 22.  

J. trai.ning record's required pursuant to X.15.  

224. Docum-ents and Records Required at Temporary jobsites. Each licensee or 

regtr ant .onducting Operations a t a .. e..rar. i hae t.he 

f.l.lo.ing doc ..en.and- re.rd.s available at that site for- inspection by" th 

Ag en cy 

A. operating and emergency procedures; 

B. survey records required pursuant to K.22 for the period of operation at the 

K.24.C! 

C. evidence of current calibration for the radiation survoe" instruments in use 
at the site; and 

D. when operating in the State un-der recaipresit:". a copy- of the appropria:;te 
license, certificate of registration, or equivalent document(s).  

F.ship-p~inpaer for the tr-ansportation of radioac-tzive Material.  

25. Notification of Incidents .ande.srn.ent and Lost Sources.  

A. Notificatio of incidents.2 and souce lost in other•. than d o•hol. e legging •

10-144A CMR 220 (February 11, 1992) Page K-9

o�cr�iono Ofl�L± Do mauc �n acooroanco wion approrrapoc rrcvioicnc C� i'�I� L



B. Whenever a soaled source or device contoining radioactit-e materia! i' lodged 
do•n•.hole, th. licensee shall 

(1) maoni Ir a-, thp 'ufc or the presencez of rdacieconptaminationn with a 
radiation survey instrulment or logging tool during logging tool recovery 
ogperationg; and 

(2) notify the Agency ia-nuediately by telephone and subsequently, within 30 
days, by confirmatory letter- if radioacti con• tin det•cted. at th.  
Surface or ftheý Gource appears to,- be damiagedl. -his lot~tpr shall etf 

not be successful, the licensee shall 

(8 advice the well-operator of the state' regulations regarding abandonm;..ent 

andoran pappropriatemethod ofaakndo mentig whihpshalicue 

ra) then itobliappoarnd tealin inp~lac tofrco the rad-ioac-tive sozurcet withl 

cement plug, 

(b) the setting of a whipstock or other deflection device, and 

(n) the mounting of a permaneno ientiiato plague, at the surface of theL 
'Well, containing the appropriate i r ion required by K.25.D 

(2) notify the Agency by telephone, giving the cicusaneso the loss, and 
request approvIal of the proposed andmetprocedures; and 

(3) file awr-itten repoýrt with the Agency w-;ithin 30 days of4 the bnonet 
-setting forth. the floigifrain 

(a) date of occurrence and a brief description of attempts to recover the 
source, 

(b) a description of the radioactive source involved, including radionuclide, 
quantity, and chemical and physical form,

-effort to imrnobilice -nd -Ct the r in .

�JL �iLjj :�uaoacea�'-o source

I - -I- -P LUS

(g) depth of the well, and

K.25.c(3) (h)
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dovnho-e, the lcensee hi.ll .pr.o..id. a permanent plaque '/ for posting the 

welOr wpll bn-ero This plaquce shal>l 

(1) be Gtf long larting material, suvh as stainless Steel or monel.  

(2) contain the fo!!owing informEQ.ation engra-aved on its face: 

(a) the w.ord "CAUTION", 

(b) the radiation symbol Without the on..entionAl color requirement, 

Cc) the date of abandonment, 

(d) the name of- the wel oerto o well ovrner, 

(e) the Well namen and wellA1 idetifcaton umer Cs) or ether designation, 

(f) the sealed source(s) by radionuclido and quantity of acti vity, 

(g) the source depth and the depth to the top of the plug, and 

Ch) an appropr-iate war-ning, deppnding on the specific icmtne ofeh 
abandonm_.ent. w 

]. The licen-Se 0AShallI immediately notify the Agency by telelphone an 
subsequent~ly by confirming lett~er- if the licen~see knnows or has r-eason to 

0=0e~- th;a t ='ad iczactr-- It Ma t ýr-i Q hasM been lo==t: in or- to an under-gr-oun 
potable water source. Such notice shall designate the -well location and 

shall d 3escr-zi be the magnitude a n d elxtzent Qef loss ofE radi nactzi re materPi al 
asesthe consequne ofsca os and explain e-ffor-ts planned or being 

ta.e.to mitig.ate the.se conseq.n.es.  

THIS PAGE I-NV2ENTIONALLY LEFT BLANTK 

APPENDIX A 

SUMTJECTS TO BE INCLT-ED IT TPUININC COTJRSES 

FOR LOGGING SUJPERVISORS 

I. Funda;-mentals of Radiation Safety 

A. Characteristics of radiation 

*. Units of radiatin dose and quantity of raoioacti-ity 

C. Significance of r-;Aaiation dose 

I. Radiation protection, sta-ndards

2/ An example of a suggested plaque is show in Appendix B of this section.  
3/ Appropriate warnings may include: (a) "Do not drill below plug back depth"; (b) "Do not enlarge casing"; or (c) "Do 

not re-enter the hole", followed by the words "before contacting the Department of Human Services, Radiological 
Health Program".  
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D. Levels of radiation from sources of radiation 

E. Mpthodn of mnin radiation dose 

-2. Working distance,& 

3. hielding 

F Radi on safety practices including prevention of cnmao 

A. Uco of radiation curv .•• instruent 

1. Operation 

2. Calibration 

3. Limitationr 

D. Survey technique-& 

C. of perSonnel monitoring equipment 

III. Equipment to be DUed 

A. Handling equipment 

B. Sources of radiation 

C. Storage and control of equipment 

D. Operation and control of _ quipmnt 

IV. Tho Requirements of Pertinent Federal and State Regulations 

V. The LicenseeOo or Regictrant'c Written Operating and Emergency Procedures 

VI.The Licensee's or RegiKtrantls Roor oeepin; Pro..dur..  

THIS MACE RU~t INLYLF LANK 

Example of Plaque for identifying Wells Containing Sealed Sources 
Containing Radioactive Material Ahandoned Do;..n Hole
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Trhe sizme of the plague Shouald be con:ramreniet for uoep on. mativp or inacati-ve4 

wells, e.g., a 7-inch squre. Letter size of the vlord "CAUTION" should he 
approximatel- twc th etter size of theg raoot of the -inforain -. / 

inch. and 1/14-inch letter Size, respectively.  
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PART L 

TRANSPORTATION OF RADIOACTIVE MATERIAL 

1. Purpose and Scope. The regulations in this part 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.  

2. Ineo-porations by Reference 

All rules, standards and guidelines of agencies of the United States or nationally 
recognized organizations or associations that are incorporated by reference in this Part 
are incorporated as of the date specified in the reference and do not include any later 
amendments or editions. Copies of these rules, standards and guidelines that have been 
incorporated by reference are available for public inspection at the Division of Health 
Engineering, Radiation Control Program, 10 State House Station, Augusta, Maine 04333
0010.  

2,3. Definitions.  

A. As used in this part, the following definitions apply: 

(1) "Al"means the maximum activity of special form radioactive material permitted in a Type A package as listed 

in 49 CFR 173.435 or as derived from 49 CFR 173.433maxim-m activi'.' 9f special f•crm . .adiac•ti;ve mater.•ial 
per-mitted in a Type A package ;A ; mas- the PA-maimu acivit'z of rdotiemate-ria, othe-r than4 special 

formradoactve atel~al, permitted. in a TAýTGA packaýge. The@sqe VA-4eSA ar IithrlSte-d in Appendix, Aof this 

SecGtion;, Table A !, or ;ma5,'9@e derTiVe-d in acodac ith t~he proce~dure prescrFibed in Appendix A o-f thi-s 

(2) "Af21" means the maximum activity of radioactive material, other than special form radioactive material, 

permitted in a Type A package. Values for Ar2l are listed in 49 CFR 173.435 or can be derived from 49 CFR 
173.431.  

AGENCY NOTE: Values for Arl] and Ar2] are listed in the U.S. Department of Transportation (U.S. DOT) 
regulations, 49 CFR 173.435 or can be derived from 49 CFR 173.433, published October 1, 2001, exclusive of 
subsequent amendments or editions.  

(2•D.) "Carrier" means a person engaged in the transportation of passengers or property by land or water as a 
common, contract, or private carrier, or by civil aircraft.  

(;4) "Exclusive use" (also referred to in other regulations as "sole use" or "full load") 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.  

(45_) "Fissile material" means any special nuclear material consisting of or containing one or more fissile 
radionuclides. Fissile radionuclides are plutonium-238, plutonium-239, plutonium-241, uranium-233, and 
uranium-235. Neither natiaral or depleted uranium is fissile material. NOTE: Agency jurisdiction extends 
only to special nuclear material in quantifies not sufficient to form a critical mass as defined in Part A of these 
regulations.  

(a) Fissile Class I: A package which may be transported in unlimited numbers and in any arrangement, and 
which requires no nuclear criticality safety controls during transportation. A transport index is not assigned 
for purposes of nuclear criticality safety but may be required because of external radiation levels.
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(b) Fissile Class II: A package which may be transported together with other packages in any arrangement 
but, for criticality control, in numbers which do not exceed an aggregate transport index of 50. These 
shipments require no other nuclear criticality safety control during transportation. Individual packages may 
have a transport index not less than 0.1 and not more than 10.  

(.6_) "Low specific activity material" means any of the following: 

(a) Uranium or thorium ores and physical or chemical concentrates of these ores; 

(b) Unirradiated natural or depleted uranium or unirradiated natural thorium; 

(c) Tritium oxide in aqueous solutions provided the concentration does not exceed 185 MBq (5.0 millicuries) 
per milliliter; 

(d) Material in which the radioactivity is essentially uniformly distributed and in which the estimated average 
concentration per gram of contents does not exceed: 

(i) 3.7 kBq (0.0001 millicurie) of radionuclides for which the A2 quantity in 49 CFR 173.435 or can be 
derived ftrom 49 CR 173.433 p :. ..... is not more than 1.85 GBq (0.05 curie); 

(ii) 185 kBq (0.005 millicuries) of radionuclides for which the A2 quantity in 49 CFR 173.435 or can be 
derived from 49 CFR 173.433.Appendi: A of tlhis part is more than 1.85 GBq (0.05 curie), but not 
more than 37 GBq (1 curie); or 

(iii) 11.1 MBq (0.3 millicurie) of radionuclides for which the A2 quantity in 49 CFR 173.435 or can be 
deri ed from 49 CFR 173.433A-pp i . is more than 37 GBq (1 curie); and 

(e) Objects of nonradioactive material externally contaminated with radioactive material, provided that the 
radioactive material is not readily dispersible and the surface contamination, when averaged over an area 
of I square meter, does not exceed 3.7 kBq (220,000 disintegrations per minute) (0.0001 millicurie) per 
square centimeter of radionuclides for which the A2 quantity in 49 CFR 173.435 or can be derived friom 
49 CFR 1 73.433 . ..pe .. A, o thi. section is not more than 185 GBq (0.05 curie), or 37 kBq (2,200,000 
disintegrations per minute) (0.001 millicurie) per square centimeter for other radionuclides.  

(4-)("Normal form radioactive material" means radioactive material, which has not been demonstrated to 
qualify 

as "special form radioactive material." 

"(•) "Package" eans the pack-a-in toeth•e•- it its rAdoA-ive 0o. - .ntos as presented Pr3, tao, rt,,

(4) "Packaging" means the assembly of components necessary to ensure compliance with the packaging 
requirements of this part. It may consist of one or more receptacles, absorbent materials, spacing structures, 
thermal insulation, radiation shielding, and devices for cooling or absorbing mechanical shocks. The vehicle, 
tie-down system, and auxiliary equipment may be designed as part of the packaging.  

(49) "Regulations of the U.S. Department of Transportation" means the regulations in 49 CFR Parts 100-189.  

(4-4) "Spe.ial fo"rm radioactiVe material" means radioactive c;otorial o.hic, satisfies the fo1!owing coanditions: 

(a) it is eithe-; a single- ;olid Piece 01r is GContaine6d in A Ge~e apstule that Gan 4e openqed onVl by de-stro~ ing the 
capsule: 

(b)The. piece oI cGapsle has o@ least Pne dim;...ip.; 41o:.. , n•i ( 107 i...>c•;d and
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(G) it satiSfieS the test reurmnSspecified by the U-S. NIRC; A speac-ial fpvm encapsk4lation4 desgigneGd in4 
accor....nc. wth the; :!Rcreuir.me .t .i; effect o. June 3. . 1,49, and .:44....d prior t. J..y 1, ....  
m~ay continue to be:1 ed A special fo1rm nasltinete designead o)r- 4osc ferJn 0 985 
must meet requi'evpemets of this definition applicable at the time of its design o" co.s-ctio.  

44-4-)(10) "Specific activity" of a radionuclide means the radioactivity of the 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.  

(4-•_1_]) "Transport index" means the dimensionless number (rounded up to the first decimal place) placed on the 

label of a package to designate the degree of control to be exercised by the carrier during transportation. The 

transport index is the number expressing the maximum radiation level in millirem per hour at 1 meter from the 

external surface of the package.  

(4412) "Type A quantity" means a quantity of radioactive material, the aggregate radioactivity of which does not 

exceed Al for special form radioactive material or A2 for normal form radioactive material, where A, and A2 

are given in Appendi. A of t4is pa.. or maybe- det@er.ined by3, proeedures descr..ibed in. 49 CFR 173.435 or can 

be derived fi-om 49 CFR 173 .43'Appendix A of t'is section.  

(4413) "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). (U) refers to the need for unilateral approval of international shipments; 

(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, see DOT regulations in 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 Part L.g9.  

(44-14) "Type B packaging" means a packaging designed to retain the integrity of containment and shielding 

requirement by U.S. NRC regulations when subjected to the normal conditions of transport and hypothetical 

accident test conditions set forth in 10 CFR Part 71.  

(-41ý5) "Type B quantity" means a quantity of radioactive material greater than a Type A quantity.  

3'4. Requirement for License. No person shall transport radioactive material or deliver radioactive material to a 

carrier for transport except as authorized in a general or specific license issued by the Agency or as exempted in 
L.45.  

45. Exemptions.  

A. Common and contract carriers, freight forwarders, and warehousemen who are subject to the requirements of the 

U.S. Department of Transportation in 49 CFR 170 through 189 or the U.S. Postal Service-in the Postal Service 
Manual (Domestic Mail Manual), Section 124.3 incorporated by reference, 39 CFR 111.11 (1974), are exempt 
from these regulations to the extent that they transport or store radioactive material in the regular course of their 
carriage for another or storage incident thereto. Common and contract carriers who are not subject to the 
requirements of the U.S. Department of Transportation or U. S. Postal Service are subject to Part L.---4 and other 
applicable sections of these regulations.  

B. Any licensee is exempt from the requirements of this part to the extent that he delivers to a carrier for transport a 
package containing radioactive material having a specific activity not greater than 74 Bq (0.002 microcurie) per 
gram.  

C. A licensee is exempt from all requirements of this part, other than L.5-6_ and L.A-4-1 5 with respect to shipment or 
carriage of the following:

10-144A CMR 220 (January 1, 2002Februaqy 11, 1992) Page L-3



(1) Packages containing no more than Type A quantities of radioactive material if the package contains no fissile 
material; or 

(2) Packages transported between locations within the United States which contain only americium or plutonium in 
special form with an aggregated radioactivity not to exceed 740 GBq (20 curies).  

56. Transportation of Licensed Material.  

A. Each licensee who transports licensed material outside of the confines of his plant or other place of use, or who 
delivers licensed material to a carrier for transport shall: 

(1) Comply with the applicable requirements, appropriate to the mode of transport, of the regulations of the U.S.  
Department of Transportation, 49 CFR 170-189, published October 1. 2001. exclusive of subsequent 
amendments or editions: and-, 

(2) Assure that any special instructions needed to safely open the package are sent to or have been made available 
to the consignee.  

B. If, for any reason, the regulations of the U.S. Department of Transportation are not applicable to a shipment of 
licensed material, the licensee shall conform to the standards and requirements of those regulations to the same 
extent as if the shipment was subject to the regulations.  

67. General Licenses for Carriers.  

A. A general license is hereby issued to any common or contract carrier not exempt under L.4-5_to receive, possess, 
transport, and store radioactive material in the regular course of their carriage for another or storage incident thereto, 
provided the transportation and storage is in accordance with the applicable requirements, appropriate to the mode 
of transport, of the U. S. Department of Transportation insofar as such requirements relate to the loading and storage 
of packages, placarding of the transporting vehicle, and incident reporting.'/ 

B. 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 U.S. Department of 
Transportation insofar as such requirements relate to the loading and storage of packages, placarding of the 
transporting vehicle, and incident reporting.'/ 

C. Persons who transport radioactive material pursuant to the general license in L._7.A or B are exempt from the 
requirements of Parts D and J of these regulations to the extent that they transport radioactive material.  

-78. General License: NRC Approved Packages.  

A. A general license is hereby issued to any licensee of the Agency 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 U.S. Nuclear Regulatory Commission.  

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

(1) 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; 

(2) Complies with the terms and conditions of the license, certificate, or other approval, as applicable, and the 
applicable requirements of this part; 

V/ Any notification of incidents referred to in those U.S. Department of Transportation requirements shall be filed with, 
or made to, the Agency.
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(3) Prior to the licensee's first use of the package, has registered with the U.S. Nuclear Regulatory Commission; and 

(4) Has a quality assurance program as required by L.22.0-21 approved by the Agency.  

C. The general license in L.-78.A applies only when the package approval authorizes use of the package under this 

general license.  

D. For previously approved Type B packages which are not designated as either (B)(U) or B(M) in the NRC Certificate 

of Compliance, this general license is subject to additional restrictions of L.9_.  

89. Previously Approved Type B Packages.  

A. A Type B package previously approved by the NRC, but not designated as B(U) or B(M) in the NRC Certificate of 

Compliance, may be used under the general license of L.7-8_with the following additional limitations: 

(1) Fabrication of the packaging was satisfactorily completed before August 31, 1986, as demonstrated by 

application of its model number in accordance with U.S. NRC regulations, published January 1, 2001; and 

(2) The package may not be used for a shipment to a location outside the United States after August 31, 1986, 

except under special arrangement approved by the U.S. Department of Transportation in accordance with 49 

CFR 173.471, published October 1,2001, exclusive of subsequent amendments or editions.  

410. General License: DOT Specification Container.  

A. A general license is -issued to any licensee of the Agency 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 the regulations of 

the U.S. DOT in 49 CFR Parts 173 and 178, published October 1, 2001, exclusive of subsequent amendments or 

editions.  

B. This general license applies only to a licensee who has a quality assurance program approved by the Agency as 
satisfying the provisions of L.2-2-2 1.  

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

(1) Has a copy of the specification; and 

(2) Complies with the terms and conditions of the specification and the applicable requirements of this part.  

D. The general license in L.91 0.A is subject to the limitation that the specification container may not be used for a 
shipment to a location outside the United States after August 31, 1986 except under special arrangements approved 
by U.S. DOT in accordance with 49 CFR 173.472, published 'October 1, 2001, exclusive of subsequent amendments 
or editions.  

1-011. General License: Use of Foreign Approved Package.  

A. A general license is issued to any licensee of the Agency 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 U.S. DOT as meeting the applicable requirements of 49 CFR 171.12. publishied 
October 1, 2001, exclusive of subsequent amendments or editions.  

B. This general license applies only to shipments made to or from locations outside the United States.  

C. This general license applies only to a licensee who:
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(1) Has a copy of the applicable certificate, the revalidation, and the drawings and other documents references in 
the certificate relating to the use and maintenance of the packaging and to the actions to be taken prior to 
shipment; and 

(2) Complies with the terms and conditions of the certificate and revalidation and with the applicable requirements 
of this part.  

4412. General License: Type A, Fissile Class 1I Packages.  

A. 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 Fissile Class II package.  

B. 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: 

(1) Up to 40 grams of uranium-235; or 

(2) Up to 30 grams of uranium-233; or 

(3) Up to 25 grams of the fissile radionuclides of plutonium, except that for encapsulated plutonium-beryllium 
neutron sources in special form, an Al quantity of plutonium may be present; or 

(4) A combination of fissile radionuclides in which the sum of the ratios of the amount of each radionuclide to the 
corresponding maximum amounts in L. I l.B(l),(2) and (3) does not exceed unity.  

C. (•) This general license applies only when, except as specified below for encapsulated plutonium-beryllium 
sources, a package containing more than 15 grams of fissile radionuclides is labelled with a transport index 
not less than the number given by the following equation, where the package contains x grams of uranium
235, y grams of uranium-233, and z grams of the fissile radionuclides of plutonium: 

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

(2)_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 15 grams. In all cases, the transport 
index must be rounded up to one decimal place, and may not exceed 10.0 

,213. General License: Restricted, Fissile Class II Package.  

A. 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 Fissile Class II package.  

B. This general license applies only when: 

(1) The package contains no more than a Type A quantity of radioactive material; and 

(2) Neither beryllium nor hydrogenous material enriched in deuterium is present; and 

(3) The total mass of graphite present does not exceed 150 times the total mass of uranium-235 plus plutonium; and
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(4) Substances having a higher hydrogen density than water, e.g. certain hydrocarbon oils, are not present, except 

that polyethylene may be used for packing or wrapping; and 

(5-(5)Uranium-233 is not present, and the amount of plutonium does not exceed 1 percent of the amount of 

uranium-235; and
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T- I -

(6) The amount of uranium-235 is limited as follows: 

(a) 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 of uranium

uranium-235 not exceeding 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 

5.5 68 
5 72 

4.5 76 
4 80 

3.5 88 
3 100 

2.5 120 
2 164 

1.5 272 
1.35 320 

1 680* 
0.92 1200* 

(b) If the fissile radionuclides are distributed uniformly (i.e., cannot form a lattice arrangement within the 
packaging) the maximum amount of uranium-235 per package may not exceed the value given in the 
following table: and 

TABLE 2 
Uranium enrichment in weight percent of Permissible maximum grams of uranium
uranium-235 not exceeding 235 per package 

4 84 
3.5 92 
3 112 

2.5 148 
2 240 
1.5 560* 

1.35 800* 

*Pursuant to its agreement with the U.S. Nuclear Regulatory Commission, Agency jurisdiction extends only 
to 350 grams of uranium-235.
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(7) The transport index of each package based on criticality considerations is taken as 10 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 as applicable.  

1314. 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 have 

credible values that will cause the maximum nuclear reactivity.  

4-415. Preliminary Determinations. Prior to the first use of any packaging for the shipment of radioactive 

material: 

A. The licensee shall ascertain that there are no defects in which could significantly r'educe the effectiAenes of the 

packaging which could impact on compliance with the standards specified in 10 CFR 71, Subparts E & F, published 

January 1, 2001, exclusive of subsequent amendments or editions; 

B. Where the maximum normal operating pressure will exceed 34.3 kilopascal (5 psi) gauge, the licensee shall test the 

containment system at an internal pressure at least 50 percent higher than the maximum normal operating pressure 

to verify the capability of that system to maintain its structural integrity at that pressure.  

C. The licensee shall conspicuously and durably mark the packaging with its model number, gross weight, and a 

package identification number assigned by the U.S. Nuclear Regulatory Commission. Prior to applying the model 

number, the licensee shall determine that the packaging has been fabricated in accordance with the design approved 

by the U.S. Nuclear Regulatory Commission.  

1-516. Routine Determinations. Prior to each shipment of licensed material, the licensee shall ensure that the 

package with its contents satisfies the applicable requirements of this part and of the license. The licensee shall 

determine that: 

A. The package is proper for the contents to be shipped in accordance with 49 CFR 173.401-435; 

B. The package is in unimpaired physical condition except for superficial defects such as marks or dents; 

C. Each closure device of the packaging, including any required gasket, is properly installed and secured and free of 
defects; 

D. Any system for containing liquid is adequately sealed and has adequate space or other specified provision for 

expansion of the liquid in accordance with 10 CFR 71, Subpart F published January 1, 2001, exclusive of 

subsequent amendments or editions; 

E. Any pressure relief device is operable and set in accordance with written procedures; 

F. The package has been loaded and closed in accordance with written procedures; 

G. 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 U.S. >Nuc0ea" Regul:!atory 

C......is....in accordance with 10 CFR 71.45, published January 1, 2001. exclusive of subsequent amendments or 
editions:,
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H. (1) The level of non-fixed (removable) radioactive contamination on the external surfaces of each package offered 
for shipment is as low as reasonably achievable. The level of non-fixed radioactive contamination may be 
determined by wiping an area of 300 square centimeters of the surface concerned with an absorbent material, 
using moderate pressure, and measuring the activity on the wiping material. Sufficient measurements must be 
taken in the most appropriate locations to yield a representative assessment of the non-ftxed contamination levels.  
Except as provided under L.4-J I6.H(2), the amount of radioactivity measured on any single wiping material when 
averaged over the surface wiped, must not exceed the limits given in Table 3 of this part at any time during 
transport. Other methods of assessment of equal or greater efficiency may be used. When other methods are 
used, the detection efficiency of the method used must be taken into account and in no case may the non-fixed 
contamination on the external surfaces of the package exceed ten times the limits listed in Table 3.  

TABLE 3 

REMOVABLE EXTERNAL RADIOACTIVE CONTAMINATION WIPE LIMITS 
Maximum Permissible Limits 

Contaminant g Ci/cm2  dpm/cm2 

Beta-gamma emitting radionuclides 
all radionuclides with half-lives less than ten 
days; natural uranium; natural thorium; 
uranium-235; uranium-238; thorium-232; 
thorium-23 8 and ores or physical concentrates 10s- 22 
All other alpha emitting radionuclides 10-6 2.2 

(2) In the case of packages transported as exclusive use shipments by rail or highway only, the non-fixed 
radioactive contamination at any time during transport must not exceed ten times the levels prescribed in 
L.451 6.H(l). The levels at the beginning of transport must not exceed the levels prescribed in L.4--16.H(l).  

1. External radiation levels around the package and around the vehicle, if applicable, will not exceed 200 millirem per 
hour at any point on the external surface of the package at any time during transportation. The transport index shall 
not exceed 10.  

J. For a package transported as exclusive use by rail, highway or water, radiation levels external to the package may 
exceed the limits specified in L.-4416(I) but must not exceed any of the following: 

(1) 200 millirem/hour on the accessible external surface of the package unless the following conditions are met, in 
which case the limit is 1000 millirem per hour: 

(a) The shipment is made in a closed transport vehicle; 

(b) Provisions are made to secure the package so that its position within the vehicle remains fixed during 
transportation; and 

(c) There are no loading or unloading operations between the beginning and end of the transportation; 

(2) 200 millirem/hour at any point on the outer surface of the vehicle, including the upper and lower surfaces, or, in 
the case of an open vehicle, at any point on the vertical planes projected from the outer edges of the vehicle, on 
the upper surface of the load, and on the lower external surface of the vehicle; 

(3) 10 millirem/hour at any point two meters from the vertical planes represented by the outer lateral surfaces of the 
vehicle, or, in the case of an open vehicle, at any point two meters from the vertical planes projected from the 
outer edges of the vehicle; and 

(4) Two millirem./hour in any normally occupied positions of the vehicle, except that this provision does not apply 
to private motor carriers when persons occupying these positions are provided with special health supervision, 
personnel radiation exposure monitoring devices, and training in accordance with Part J.3. of these regulations.
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K. A package must be prepared for transport so that in still air at 100°F(30'C) and in the shade, no accessible surface 

of a package would have a temperature exceeding 122°F (501C) in a nonexclusive use shipment or 180'F(820 C) in 

an exclusive use shipment. Accessible package surface temperatures shall not exceed these limits at any time during 

transportation.  

4-617. Air Transport of Plutonium. Not withstanding the provisions of any general licenses and 

notwithstanding any exemptions stated directly in this part or included indirectly by citation of U.S. 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: 

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

B. The plutonium is contained in a material in which the specific activity is not greater than 74 Bq_(0.002 microcuries 

(;74-B) per gram of material and in which the radioactivity is essentially uniformly distributed; or 

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 -Part L.g_6; 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 U. S. Nuclear Regulatory Commission.  

1718. Records.  

A. Each licensee shall maintain for a period of two years after shipment a record of each shipment of licensed material 

not exempt under Part L.45, showing, where applicable: 

(1) Identification of the packaging by model number; 

(2) Verification that there are 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; 

(5) Date of the shipment; 

(6) Name and address of the transferee; 

(7) Address to which the shipment was made; and 

(8) Results of the determination required by L.4-41 6.  

B. The licensee shall make available to the Agency for inspection, upon reasonable notice, all records required by this 
part.  

1819. Reports. The licensee shall report to the Agency within 30 days: 

A. Any instance in which there is significant reduction in the effectiveness of any authorized packaging during use; and 

B. 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.
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4-420. Advance Notification of Transport of Nuclear Waste.  

A. Prior to the transport of any 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 nuclear waste to a carrier for transport, each licensee shall provide advance 
notification of such transport to the governor, or governor's designee,2/ of each state through which the waste will 
be transported.  

B. Advance notification is required only when: 

(1) The nuclear waste is required to be in Type B packaging for transportation; 

(2) The 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; 

(3) The quantity of licensed material in a single package exceeds: 

(a) 185 TBq (5,000 curies) of special form radionuclides; 

(b) 185 TBq (5,000 curies) of uncompressed gases of Argon-41, Krypton-85m, Krypton-87, Xenon-13 im, or Xenon
135; 

(c) 1.85 PBq (50,000 curies) of Argon-37, or of uncompressed gases of Krypton-85 or Xenon-133, or of Hydrogen-3 
as a gas, as luminous paint, or adsorbed on solid material; 

(d) 740 GBq (20 curies) of other non-special form radionuclides for which A2 is less than or equal to 148 GBq (4 
curies); or 

(e) 7.4 TBq (200 curies) of other non-special form radionuclides for which A2 is greater than 148 GBq (4 
curies).  

C. Each advance notification required by L.4120.A. shall contain the following information: 

(1) The name, address, and telephone number of the shipper, carrier, and receiver of the shipment; 

(2) A description of the nuclear waste contained in the shipment as required by the regulations of the U.S.  
Department of Transportation, 49 CFR 172.202 and 172.203(d), published October 1, 2001. exclusive of 
subsequent amendments or editions; 

AGENCY NOTE: Requirements contained in subsequent amendments or editions of 49 CFR 172 are not 
incorporated into this rule.  

(3) T he point of origin of the shipment and the 7-day period during which departure of the shipment is estimated to 
occur; 

(4) The 7-day period during which arrival of the shipment at State boundaries is estimated to occur; 

(5) The destination of the shipment, and the 7-day period during which arrival of the shipment is estimated to 
occur; and 

(6) A point of contact with a telephone number for current shipment information.  

2/ A list of the mailing addresses of the governors and governors' designees is available upon request from the Director, 

Office of State Programs, U. S. Nuclear Regulatory Commission, Washington, D.C. 30555.  
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D. The notification required by L.---942O.A. shall be made in writing to the office of each appropriate governor or 

governor's designee and to the Agency. A notification delivered by mail must be postmarked at least 7 days before 

the beginning of the 7-day period during which departure of the shipment is estimated to occur. A notification 

delivered by messenger must reach the office of the governor, or governor's designee, at least 4 days before the 

beginning of the 7-day period during which departure of the shipment is estimated to occur. A copy of the 

notification shall be retained by the licensee for 1 year.  

E. The licensee shall notify each appropriate governor, or governor's designee, and the Agency of any changes to 

schedule information provided pursuant to L.-14-20.A.. Such notification shall be by telephone to a responsible 

individual in the office of the governor, or governor's designee, of the appropriate State or States. The licensee 

shall maintain for 1 year a record of the name of the individual contacted.  

F. Each licensee who cancels a nuclear waste shipment, for which advance notification has been sent, shall send a 

cancellation notice to the governor, or governor's designee, of each appropriate State and to the Agency. A copy of 

the notice shall be retained by the licensee for 1 year.  

2q21. Quality Assurance Requirements.  

A. Each licensee shall establish, maintain, and execute a quality assurance program to verify, by procedures such as 

checking, auditing, and inspection, that deficiencies, deviations, and defective material and equipment relating to 

the shipment of packages containing radioactive materials, are promptly identified and corrected. Prior to the use of 

any package for the shipment of radioactive material, each licensee shall obtain Agency approval of its quality 

assurance program.  

B. Each licensee shall document the quality assurance program by written procedures or instructions and shall carry 

out the program in accordance with those procedures throughout the period during which packaging is used. The 

licensee shall identify the material and components to be covered by the quality assurance program.  

.9C. The licensee shall maintain sufficient written records to demonstrate compliance with the quality assurance 

program. Records pertaining to the use of a package for shipment of radioactive material must be retained for a 
period of two years after shipment.
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APPENDIX A 

!!. MIXTURES OF RADIONUCL!DES, INCLUDING RAD!OACTIVE DECAY CHAINS.  

(4) FOR MUIXE-4D FI1S-SION PROGDUCT-S TEFLONGACTI'ITY- LIMITS MAY BF ASSUM.AED IF, A 

DETAILED ANALYSIS OF THE MIXTURE IS NOT CARRIED OUTM 

-44-10 C-1 (3:70 GCBQ) 

A,- 0.4 C-I (411.8 GCBQ) 

(2) A SINGLE R A DIOACTIV'E DECA Y CH" AIN' IS; CONTSIDERED TORE A SlINGLE12 RADI-NUQ LI•D• 

WHE TH RAIONCLDESAREPREENTINTHER NTURLL OCCU TRRING PROP2ORT2IONS 
AND NO DAUGHTER NUCLIDE HAS A HALF LIFE EITHER LONGER THAN 10 DAYS OR LONCER 

THAN TH!AT OFTH• PAREPNT" JNULIDEF." . THE ACTIVITY TO BET• AKEN INTO ACCOUNT A 4NTHE 

,&~~-OR-A~VALUE FRMTBEAIT EAPIDAE THOSEL COR REUSPOD ING TO THEC- P A RENT 

NTCIDIQ TER OFH TH ATA CHAIN. /HE-N CALCULATING A, VALUES, RA DI A TI' .ON EMITTED BY.  

DAUGHTERS MUST BE COSIERD. HOWEVER, IN TH1E CA4SE, OF R.AýDIOAC TIVE DECA CVGUA INS 
IN WHICH ANY DAUCHTER NUCLIDE HAS A HALF LIFE EITHER LONGER THAN 10 DAYS OR 

GREATER THAN THAT OF THE PARENT NUCLIDE, THE PARENT AND DAUCHTER NUCLIDES ARE 

CONSIDERED TO BE MAIXTURES OF DIFFERENT NUCLIDES.  

(3) IN TH E CIA SE OF 1 A M.4 IXTURE1 OR F IFFE• REIZ NT RADI ON UCL•' DES, MWIHRE T14 U I DENTITY AND 

ACTIVITY OF EACH 1RADIONUCLIDE ARE KNOWYIN, THE PECR41SS!SLE ACTIVITY OF EACHA 

RZADMONUCLIDE ,P-R,-.•• . IS SUCH THAT F - IS REATER THAN UNITY, WHERE 

F4 - TOTAL ACTIVITY OF R4 

A, (R/ 

F,- TOTAL ACTIVITY OF R, 

F. - TOTAL ACTIVITY OF RI 

-A(R--R 4 .-.- R, 1S THE V ALUE I OF A.,-.O-A~ AS APROPRI-ATE FOR THE NUCLIDE ~R---R 

(4) .EN TH. IDENT.ITY OF EACH RADIONUCLIDE IS KNOWN BTH EINDIVIDUAL AC.T.IVITIE.S 

OFP -S;OME O)F TH4E RAD ioNlUC-=i DE As - RE NO T KN OWN, THE -412 FORMULA -4 G 1VE FN INT PA4RA GR A PH(3) 
IS AL R RI-E1 D T 0S TABISH A T 1S E VAlU OF N • -A' I ATE. AL T U E .E 

RAD1O.NUCLIDES WHOSE IND1VIDUAL ACTIVITIES APRE NOT KNOWN (THEIR TOTAL ACTI ITY 

WILL, HOW,7EVER, BE KNOWN) ARE CLASSED IN A SINGLE GROUP AND THE MOST RESTRICTIVE 

VALUE11 OFA AOVR A AP1P11AHl F TO A NY ONEU OF TI-E IS U4 sEilsrD AS THE VAUEO A, u1; z OR_,-A.N 
THE DENOMINATOR OF THE FR.ACTON.  

(5) WHERE THE IDENTITY OF EACH RADIONUCLIDE IS KNOWN BUT THE INDIVIDUAL ACTIVIITY 
OF NONE OF THE RADIONUCLIDES IS KNOWN, THE M5OST RESTRICTIVE VALUE OF AO-R-•A 

APPLICABLE TO ANY ONE OF THE RADIONUCLIDES PRESENT IS ADOPTED AS THE APPLICABLE.  
VALUE.; 

(6) WHEN THE IDENTITY OF NONE OF THE NUCLIDES IS KNOW.AN, THE VALUtE OF Al IS TAKEN TO 

BE 2 C-1 (74 GBQ) AND THE V ALUE,1 OF A.,IS TAKEN TO BE= 0.002 CI (74 MBQ). HO0WEVERP, IF ALPHA 

EMITTERS ;A RE KN-OWN TO BC A BSE r-NT, TH14 VAL O _.C V4 1 (11.F GrQ).  
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PART N 

REGULATION AND LICENSING OF 
TECHNOLOGICALLY ENHANCED NATURALLY OCCURRING 

RADIOACTIVE MATERIALS (TENORM) 

1. Purpose. This Part establishes radiation protection standards for the possess on, . , u tran•fe•, and 

disposal-of Technologically Enhanced Naturally Occurring Radioactive Materials (TENORM). This 

includes the possession, use, processing, distTibution, transfer, disposal and manfifacture of 

products of TENORM. This Part also establishes requirements for issuance of specific and 

general licenses to possess and use TENORM, including license tem-ination.  

2. Scope.  

A. These regulation. . .pl, Except as otherwise excluded in this Part, Part N applies to any person who 

receives, owns, possesses, uses, processes, transfers, distributes, or disposes of TENORM.  

B. The regulations in this Part address the introduction of TENORM into products in which neither the 
TENORM, nor the radiation emitted from the TENORM, is considered to be beneficial to the products.  

C. The manufacture and distribution of products containing TENORM, in which the TENORM and/or its 
emitted radiation is considered to be a beneficial attribute, are licensed under the provisions of Part C of 
these regulations.  

D. This Part does not apply to r•dion...lide6 fr ..... ,.hi the Nuclear ReglatOF'• Commri•ion (NIR) retainS 
ec•lusie, ,urisdiction source material and byproduct material as both are defined in the Atomic 

Energy Act of 1954, as amended (42 USC §2011 et seq.) as implemented by the US Nuclear 
Regulatory Conmmission..  

E. The transportation and storage incident to transportation are governed by Parts T and D 
respectively of these regulations.  

3. Definitions.  

A: As used in this Part, the following definitions apply: 

(1) "Beneficial attribute" moans the radioactivity of the product neeossary to the use of the product. / 

(24-"Beneficial to the product' sea Beneficial attribute" means the radioactivity of the TENORM is necessary 
to the product.  

(3) "GonerAl enviro~nment" mea4ns the total te'rrestrial, atmo~spheric, and aqua@tic cn'.iGRonmenRts- outside hes 
boundar' within whic-h any activity', operation, or poesauthorpized by a general or specific- licon ýe 

isueunder Fthis Part, is pPertormed.  
(2) "Conditional release" means the release by a L.icensee for a specified use, not release for unrestrict ýd 

use.  

(3) "Consumer" means a member of the public exposed to TENORM from final end-use products 

available on a retail basis.  
In I 1AA A 1--t/- I N IT ''A I 1 'MAf1% ID - X.T I2
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(4) "Consumer or retail product" means an.. product, afticle. or componenit parit thereof, produced.  
distributed or sold for use by a consumer in or around a permanent or temporary housebold or 
residence, or for the personal use. consumaption, or enjoyment of a consumer, or for use in or 
around a school or playground.  

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

_(4) "Instituitionsa cnol"means:ý (a) Permanent markers placed at a disposal site, (b) public record 
anRd -archiveS, (G) 9govAe-Rnet onrhpand -egulationG regarding 2And or resource use,ý and (d) 
other mqethods of presewiing knowledge about the loection, design, and con.tenPts- of a- disposa~l 
Sy3 stem.  

(56_) "Product" means something produced, made, manufactured, refined, or -enefitedbeneficiated.  

(.7_) "Reasonably maximally exposed individual" means a representative of a population who is exposed to 
TENORM at the maximum TENORM concentration measured in environmental media found at a site 
along with reasonable maximum case exposure assumptions. The exposure is determined by using 
maximum values for one or more of the most sensitive parameters affecting exposure, based on 
cautious but reasonable assumptions, while leaving the others at their mean value.
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(7-8) "Technologically Enhanced Naturally Occurring Radioactive Material (TENORM)" means naturally 

occurring r~AdieAn1lis-radioactive material whose -radionuclide concentrations are increased by or as a 

result of past or present human practices. TENORM does not include background radiation or the 

natural radioactivity of rocks or soils. TENORM does not include uranium or thorium in "source material" 

aS defined in the AIEA and- US IS NRC regulItione)source material and byproduct material as both are 

defined in the Atomic Enerqy Act of 1954, as amended (42 USC §2011 et seq.) as implemented by the 

Nuclear Regulatory Commission.  

(89) "Transfer" means the physical relocation of TENORM containing materials not directly associated with 

-commorca distribu-tion within a business's operation or between general or specific licensees. This term 

does not include commercial distribution or a change in legal title to TENORM containing materials that 

does not involve physical movement of those materials.  

4. Exemptions.  

A. Persons who receive, own, possess, use, process, transfer, distribute, or dispose of TENORM are exempt 

from the requirements of Part N with respect to any combination of "6Ra and 28Ra if the materials contain, or 

are contaminated at, concentrations less than 185 becquerel per kilogram (5 pCilgm) excluding natural 

background. This exemption does not apply to consumer or retai! products whir-hthat are disroused- i 

regulated pursuant to N.42-13.C. and N.1-34"*. Using purposefu! dilution to s,;m. ar TNORINA V.,astte 

exempt shall n ot be allwedithout prior Agency approval.  

B. Persons who receive products or materials containing TENORM distributed in accordance with a specific 

license issued by the Agency pursuant to N.-1-0 1.A., or to an equivalent license issued by another Licensing 

State, are exempt from these regu4lati sthis Part -with regard to those products or materials.  

C. The distribution, including custom blending, possession, and use and disposal of fertilizers and zircon, 

zirconia, and zircon products containing TENORM, is exempt from the requirements of this Part.  

D. TENORM waste regulated by the Comprehensive Environmental Response, Compensation Liability Act 

(CERCLA 42 USC §9601 et seq. as amended) or RGRA-(by the Resources Conservation and Recovery Act 

(RCRA 42 USC 6901 et seq. as amended) are exempt from this Part.  

E. The transportation and storage incident to transportation are governed by Parts , and. L of these 

S... o, Other TENORM shall be exemnpt when the Agency makes a detennination, upon its 

own initiative or upon request for such determination, that the reasonably maxiinally exposed 

individual will not receive a TEDE of more than 1 mSv (0.1 rem) in one year from all exposure 

pathways. The dose specified in this subsection does not include occupational dose, dose 

received from background radiation, or dose received as a result of administration of radioactive 
material to a patient.  

5. Standards for Radiation Protection for TENORM.  

A. . Nq person licensed under N.9-10 or N.4-0-11 shall conduct operations, use process, distribute or transfer 

TENORM in a manner such that a member of the general public will receive an annual Total Effective 

Do4eTEDE in excess of 100 mrem (1 millisievert) per year from all licensed sources including TENORM.  

B. Persons subject to a license under this Part shall comply with the radiation protection standards for radiation 

protection for members of the public set out in Part D of these regulations.  
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** To apply this exemption to equipment such as pipe, it must be determined that the concentration of total radium 
is less than 185 pCi per gram) excluding the weight of the pioe or object contaminated with TENORM.
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C. Doses from inhalation of indoor radon and its short half-life (less than I hour) progeny shall not be included in 
Tta+l EFfecti,, Dose Equialent calculations of the TEDE, unless specifically directed otherwise by the 
Agency. The Agency will provide its basis if it directs the inclusion of radon in such calculations..  

D. No person shall release TENORM for unrestricted use in such a manner that the reasonably maximally 
exposed individual will receive an annual total effertive dose , . uivalntT EDE from the released TENORM, 
excluding inhalation of radon and its short half-life (less than 1 hour) radon progeny, in excess of 10 mrem (0.1 
millisievert) per year, excluding natural background.  

E. Actions taken to confine TENORM on site or to remediate sites shall be based on expected longevity related 

controls for 1000 years.  

6. Protection of Workers During Operations. Each person subject to a specific or general license under 

Part N shall conduct operations such that protection of workers is in compliance with the standards for 
radiation protection set out in Parts D and J of these regulations.  

7 - Unrestricted Use and Conditional Release. Each person subject to a specific or general license under 

this Part shall only: 

A. Transfer or release equipment for unrestricted use or release for unrestricted use facilities contaminated 
with TENORM which are not greater than the levels in Appendix A of this Part. Upon application, specific 
approval of alternative levels may be granted by the Agency: 

B. Release land for unrestricted use where the concentration of TENORM 26 Ra and 22 8Ra, averaged over 
100 square meters, is less than 185 becquerel per kilogram (5 pCi/gm) above the background 
concentration, averaged over any 15 cm layer of soil below the surface or compliance with N.5.B. through 
N.5. D. is demonstrated; 

C. Transfer or release for conditional use in metal recycle, equipment contaminated with TENORM producing 
a maximum exposure level of 50 microroentgen per hour, including background radiation, at any 
accessible location. Recycling shall not include the processing or use of materials in a manner that 
constitutes disposal without specific written approval of the Agency; 

D. Transfer or. conditionally release with written documentation by the licensee to a specified facility. Written 
documentation shall include the date, recipient name and location, description and quantity of the material, 
and a description of the procedures and mechanisms used to ensure that material will not be released in 
another manner, as an unrestricted release: or 

E. Transfer equipment contaminated with TENORM in excess of levels specified in Appendix A pursuant to 
N10.E.  

N.7.  

7.ReIeiasse fo-r Unrpestvricterd U-1e. Each RersonP Gubject to- a lic-ense und-er this Par hall 

A lot tra;nsfer or releasefo4 r uqnretricted ue far-ilities or equipmenpt otar-÷-minPate w.vith TEF-MRM in exr-ess oQ 
levels in Append-ix A ot-hi DPart; 

* States may establish screening levels based on gamma survey instrument results for use in releasingfacilities and 
equipment, consistent with N. 5.  
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B Ino tran;nsfer or releas;Rr fonrctric-•tos d use equipment ontiminated with T-NORM in exrces f 4pits nutlined 
in Dh 60 _Dr5; and 

C Not trasfer Iand forý uneticteus where the cocnrain1fR~ R@ in s~oil averaged over any 100 
square •mqeters exceeds the ba..kground level by more tha-n 15•, Becquerel per kilogramm 5 p-im), ave.a.. ed 
over anyt 15 cM layIer Of soil belov.' thQo surface?, unless comApliance w.ith N .5.B through D. CPAn e 
demonstrated.  

8. Disposal and Transfer of Waste for Disposal.  

A. Each person subject to a specific or general license under this Rule-Partshall manage and dispose of wastes 1 
containing TENORM: 

(1) By transfer of the wastes for disposal to a facility licensed under requirements for uranium or thorium 
byproduct materials in either-40 CFR 192, or 10 CFR 40 Appendix A _®r equivalent reoulations of an 
Agreement State that do not exclude disposal of TENORM; or 

_(2) By transfer of the wastes for disposal to a disposal facility licensed by the US Nuclear 
Regulatory Commission, an aeE? iitAjgreement &tateState or a Licensing State pursuant to an 
authorization that does not exclude disposal of TENORM; or 

(3) In accordance with alternate methods authorized by the permitting Agency for the disposal site upon 
application or upon the Agency's initiative, consistent with N.5 and where applicable the Clean Water 
Act, Safe Drinking Water Act and other requirements of the US Environmental Protection Agency for 
disposal of such wastes.  

B. Equipment contaminated with TENORM in excess of levels specified inA,•,ppe.. AN.7A. or N_7.B. which is 

to be disposed of as waste, shall be disposed-of: 

(1) So as to In a manner that will prevent any reintroduction into commerce or unrestricted use; and 

(2) Within disposal areas specifically designed to meet the criteria Gf-referred to in N.8.A.  

C. Transfers of waste containing TENORM for disposal shall be made only to a person specifically authorized by 
the-the US Nuclear Regulatory Commission, an Agreement State or a 4lenssing-Licensing€,tateState, to 
receive such waste, or other agency with appropriate permittinq authority_ However, TENORM waste may 
also be transferred to authorized solid waste disposal facilities_providing such facility is not expressIl 
prohibited from receiving and disoosing such TENORM waste and the disposal is in accordance with 
appicable federal and state law.

D. Records of disposal, including manifests, shall be maintained pursuant to the provisions of Part D of these 

regulations.  

E. Purposeful dilution to render TENORM waste exempt shall not be performed without prior Agencyapproval.  

F. A licensee may dispose of TENORM [not away from the point of generation in an injection well approved in 
accordance with Maine Department of Environmental Protection permitting requirements 

9. Prohibition 
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Purposeful dilution to render TENORM exempt shall not be performed without prior Agency approval.  

General License 

-910. General License.  

A. Subject to the requirements of N.5 through NR.8 and N.910, a general license is hereby issued to possess, 

own, use, transfer, distribute or dispose of TENORM without regard to quantity.  

B. This general license does not authorize the manufacturing of consumer or retail products containing 

TENORM in concentrations greater than those specified in N.4.A. nor the receipt and disposal of wastes 
from other persons.  

N.9.C.  

C. The decontmnton of equi•pment, failities, and l@Ad Shall be performed onl,, by persons pecifically 

liconsed by the Agency or ano~ther- lcnsA11ing state? to) cond-uct -uch wVork. HoweVer, emplo)yeeEm6gployees 
or contractors under control and supervision of a general licensee can perform routine maintenance on 
equipment, facilities, and land owned or controlled by the general licensee. Maintenance that provides a 
differt-pathway for exposure different from that than 4&-found in daily operations and that increases the 
potential for additional exposure is not considered routine maintenance. The decontamination of 
equipment, facilities, and land shall be performed only by persons specifically licensed by the Agqenc or 
another Licensing State to conduct such work.  

D. Any person subject to the general license issued by this septiQAsection.10.A. shall notify the Agency 
within 60 days of the effective date of this Part or of becoming subbect to the general license. Such 
notification shall include: 

(1) Name and address of the licensee; 

(2) Location and description of the facility or operation; 

(3) Description of the TENORM including estimates of the amount and extent of TENORM.  

E. Transfer of material, equipment or real property.  

(1) The transfer of TENORM not exempt from these regulations from one general licensee to another 
general licensee is authorized if: 

(a) The equipment and facilities contaminated with TENORM are to be used by the recipient for the 
samre a similar purpose, provided a dose in excess of N.5.A. is not exceeded; or 

(b) The transfer of control or ownership of land contaminated with TENORM includes, an annotation 
of the deed records and/or notice to owners of surface and mineral rights to indicate the 
presence of TENORM.  

(2) Transfers not made in accordance with N.910.E.(1) require prior approval by the Agency.  

(3) For tTransfers made under N.1910.E.(1) d- not relieve the general licensee who makes the transfer 
from the responsiblities of a...sssin.shall assess the extent of TENORM contamination or material 

present, informipg the general licensee receiving the TENORM of these assessments prior to such 
transfer, and maintaining records required by these regulations.  

(4) A general licensee intending to transfer material or real property for unrestricted use shall document 
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compliance with the requirements of N.7 of this regulation. Records of such compliance shall be 
kept until the registration is terminated with this Agency.  

(5) For Transfers not made in accordance with N.10.E-(1) prior written approval by the Aqency is required.  
[To obtain Agency approval, the transferor shall submit information that demonstrates compliance with 
N-7. Records of such compliance shall be maintained as specified in Part D].  

F. Distribution of TENORM products between general licensees. The distribution of TENORM products not 
exempt from these regulations from one general licensee to another general licensee is authorized 
provided the product is accompanied by written disclosure of labels or manifests wA'hich identif, the type 
and amount of TENORM.  

G. The Agency may, by written notice, require any person authorized by a general licensee to apply for and 
obtain a specific license if the Agency determines that specific licensure is necessary to ensure that 
exposures do not exceed the criteria. The notice shall state the reason or reasons for requiring a specific 
license.
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(4) A general licensee intending to transfer material or real property for unrestricted use shall document 

compliance with the requirements of N.7 of this regulation. Records of such compliance shall be 

kept until the registration is terminated with this Agency.  

(5) For Transfers not made in accordance with N.10.E.(I), prior written approval by the Agency is required.  

[To obtain Agency approval, the transferor shall submit information that demonstrates compliance with 

N7. Records of such compliance shall be maintained as specified in Part D1.  

F. Distribution of TENORM products between general licensees. The distribution of TENORM products not 

exempt from these regulations from one general licensee to another general licensee is authorized 

provided the product is accompanied by written disclosure of labels or manifests which identif' the type 

and amount of TENORM.  

G. The Agency may, by written notice, require any person authorized by a general licensee to apply for and 

obtain a specific license if the Agency determines that specific licensure is necessary to ensure that 

exposures do not exceed the criteria. The notice shall state the reason or reasons for requiring a specific 

license.
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N.IO.

Specific Licenses 

4-011. Specific Licenses. un, .. • .the wiseexempt, o .. o.ific .i... is required to: 

A. A specific license is required under N.13 and N-14 to mManufacture and distribute any m4teria 
eýconsumer or retail product containing TENORM unless: outho-ized by N,.,F exempted Under the 
proevisionRs of W.4, or li-enpsed- under the provisionsq of RPrt rC ofthese rzeguictions; 

1: Authorized as specified by N.1.A or N. 10. F; 

2: Licensed under the provisions of part C of these requlations: 

3: Exempted under the provisions of N.4: or 

4: Otherwise exempt in accordance with another Part of these regulations.  

B. Exept as pro''vided. in N.9.C.,A specific license is required to decontaminate equipment or land not 
othepArc- xempted under the provisions of NA or faG44t to decontaminated facilties contaminated 
with TENORM in excess of the levels set-4o•th-in N.7, except as provided in N.10. C-a-aapp4iGab for 
For purposes of this subsection, the term "decontaminate" shall not include routine maintenance which 
incidentally results in removal of contamination; 

C. A specific license is required to Reoe9ve-receive TENORM from other persons for disposal unless 
. otherwise exempt, or authorized in writing by the Agency.  

4412. Filing Application for Specific Licenses.  

A. Applications for specific licenses shall be in Enqlish and -filed in a manner and on a form prescribed by 
the Agency, and in accordance with C.7.  

B. - The Agency may at any time after the filing of the original application, and before the eXPia~on 
termination of the license, require further statements in order to enable the Agency to determine whether 
the application should be granted or denied or whether a license should be modified or revoked.  

C. Each application shall be signed by the applicant or licensee or a person duly authorized to act for and 

on the licensee's behalf.  

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

E. Each application for a specific license shall be accompanied by the fee prescribed in Part C.  

4-213. Requirements for the Issuance of Specific Licenses.  

A. A license application will be approved if the Agency determines that: 

(1) The applicant is qualified by reason of training and experience to use the TENORM in question for 
the purpose requested in accordance with these rules in such a manner as to protect the public 
health and safety or property; 

(2) The applicant's proposed equipment, facilities, and procedures are adequate to protect the public 
health and safety or property; 
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(3) The issuance of the license will not be inimical to the health and safety of the public; 

(4) The applicant satisfied all applicable special requirements in this Part; and 

(5) The applicant has met the financial surety-assurance requirements of N.2-326.  

(6) The applicant has adequately addressed the following items in the application: 

(a) Procedures and equipment for monitoring and protecting workers; 

N.12.A.(6)(b) 

(b) An evaluation of the radiation levels and concentrations of contamination expected during 

normal operations; 

(c) Operating and emergency procedures, including procedures for waste reduction and a__quality 

assurance program designed to assess the adequacy of measurements made for the purpose 

of releasing of-items r-e4ease-for unrestricted use; and 

(d) A method for managing the radioactive material removed from contaminated equipment and 

facilities.  

(7) For each location to be listed on the license as an authorized use location, the applicant shall submit 

either: 

(a) A statement that the applicant owns the facility where radioactive material is to be used or 

stored o 

(b) A statement verifying that the facility owner has been informed, in writing, of the use or storage 

of radioactive material at the facility, and that the use of such material is subject to the 

regulations of the Agency.  

B. An application for a specific license to decontaminate equipment, land, or facilities contaminated with 

TENORM in excess of the levels set forth in N.4.A., N.7.B., or Appendix A of this Part, as applicable, and 

to dispose of the resulting waste will be approved if: 

(1) The applicant satisfies the general requirements specified in N.4-213.A.; and 

(2) The applicant has adequately addressed the following items in the application: 

(a) Procedures and equipment for monitoring and protection of workers; 

(b) An evaluation of the radiation levels and concentrations of contamination expected during 

normal operations; 

(c) Operating and emergency procedures, including procedures for waste reduction and a quality 

assurance program designed to assess the adequacy of measurements made for the purpose 

of releasing -f-items ,elea4e4for unrestricted use; and 

(d) Method of disposing of the TENORM removed from contaminated equipment, facilities, ap,2Wor 

land.  

C. An application for a specific license to transfer mate4al&-or manufacture or distribute consumer or retail 

products containing TENORM to persons exempted from these regulations pursuant to N.4.B. will be 

approved if: 
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(1) The applicant satisfies the general requirements specified in N.4-2-13.A.;

(2) The TENORM is not contained in any food, beverage, cosmetic, drug, or other commodity designed 
for ingestion or inhalation by, or application to, a human being; and 

(3) The applicant submits sufficient information relating to the design, manufacture, prototype testing, 
quality control procedures, labeling or marking, and conditions of handling, storage, use, and 
disposal of the TENORM materi@! e,--product to demonstrate that the Material or product will meet 
the safety criteria set forth in N.13. The information shall include: 

(a) A description of theo M-teria! Aoproduct and its intended use or uses; 

(b) The type, quantity, and concentration of TENORM in each rnaeral or product; 

(c) The chemical and physical form of the TENORM in the materkal- -product, and changes in 
chemical and physical form that may occur during the useful life of the m;teial Qf-product; 

(d) An analysis of the solubility in water and body fluids of the TENGRM radionuclides in the 
material-or-product; 

(e) The details of manufacture and design of the mateFialGr product relating to containment and 
shielding of the TENORM and other safety features under normal and severe conditions of 
handling, storage, use, reuse, and disposal of the rtr•al or product; 

N.22.C(3)(f) 

(f) The degree of access of human beings to the mater4a]=orproduct during normal handling, use, 

and disposal; 

(g) The total quantity of TENORM expected to be distributed annually in the mateial Gr-product; 

(h) The expected useful life of the mAteral Ar product; 

(i) The proposed method of labeling or marking each unit of the ateral -r-product with identification 
of the manufacturer or initial transferor of the product and the radionuclides and quantity of 
TENORM in the m~atrial or product; 

(j) The proceduires for prototype testing of the Qi product to demonstrate the effectiveness of 
the containment, shielding, and other safety features under both normal and severe conditions of 
handling, storage, use, reuse, and disposal; 

(k) The results of the prototype testing of the mat- product, including any change in the form of 
the TENORM contained in it, the extent to which the TENORM may be released to the 
environment, any change in radiation levels, and any other changes in safety features; 

(1) The estimated external radiation doses and dose commitments relevant to the safety criteria in 
N.4-3-14 and the basis for such estimates; 

(m) A determination that the probabilities with respect to doses referred to in N.4-3-14 meet the safety 
criteria; 

(n) The quality control procedures to be followed in the poducti p-rocessin of production lots of the 
iatri~a1-or product, and the quality control standards the matepia- or product will be required to 

meet; and 
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(o Any additional information, including experimental studies and tests, required by the Agency to 

facilitate a determination of the radiation safety of the material Qp product.  

j.D. Notwithstanding the provisions of N.-1-314.B., the Agency may deny an application for a specific license if 

the end uses of the product are frivolous or cannot be reasonably foreseen.  

41-&14 -Safety Criteria for Products. An applicant for a license under N.-2-13.C. shall demonstrate 

that the product is designed and will be manufactured so that: 

A. In normal use and disposal of a single exempt item, as defined in Part C, and in normal handling and 

storage of the quantities of exempt items likely to accumulate in one location during marketing, 

distribution, installation, and servicing of the product, it is unlikely that the TEDE in any one year, to a 

suitable sample of the group of individuals expected to be most highly exposed to radiation or radioactive 

material from the product will exceed the doses in Column I of N.-4-41_5.  

N.U3.B.  

B. In use and disposal of a single exempt item and in handling and storage of the quantities of exempt items 

likely to accumulate in one location during marketing, distribution, installation, and servicing of the 

product, the probability is low' that the containment, shielding, or other safety features of the product 

would fail under such circumstances that a person would receive an external radiation dose or dose 

commitment in excess of the dose to the appropriate organ as specified in Column II of the table in N.14 

and the probability is negligible*' that a person would receive an external radiation dose or dose 

commitment in excess of the dose to the appropriate organ as specified in Column III of the table in 

N.-1-415.2 

C. It is unlikely that there will be a significant reduction in the effectiveness of the containment, shielding, or 

other safety features of the product from wear and abuse likely to occur in normal handling and use of the 
product during its useful life.  

U-415. Table of Organ Doses.

Part of Body Column ! Column II* Column IIl 
Dose Dose Dose 

Whole body; head and trunk; active 0.05 mSv 5 mSv 150 mSv 

blood-forming organs; gonads; or (0.005 rem) (0.5 rem) (15 rem) 
lens of eye

Hands and forearms; feet and 
ankles; localized areas of skin 
averaged over areas no larger than 1, 
square centimeter

0.75 mSv 
(0.075 rem)

75 mSv 
(7.5 rem)

2000 mSv 
(200 rem )
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11 Low - not more than one such failure per year for each 10,000 exempt units distributed. Negligible - not more than one such failure 
per year for each one million exempt units distributed.  

2/ It is the intent of this paragraph that as the magnitude of the potential dose increases above that permitted under normal conditions, 
the probability that any individual will receive such a dose must decrease. The probabilities have been expressed in general terms to 
emphasize the approximate nature of the estimates which are to be made. The above values may be used as guidelines in estimating 
compliance with the criteria.  

N.15.  

4-516. Issuance of Specific Licenses.  

A. Upon a determination that an application meets the requirements of Part C, the Agency will issue a 
specific license authorizing the proposed activity in such form and containing such conditions and 
limitations as it deems appropriate or necessary.  

B. The Agency may incorporate in any license at the time of issuance, or thereafter by amendment, such 
additional requirements and conditions with respect to the licensee's receipt, possession, use, and 
transfer of TENORM subject to this Part as it deems appropriate or necessary in order to: 

(1) Protect public health and safety or property; 

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

(3) Prevent loss, theft, or loss of control of TENORM subject to this Part.  

4-617. Conditions of Specific Licenses Issued Under N.-12-13.  

A. General Terms and Conditions 

(1) Each specific license issued pursuant to this Part shall be.subject to all the provisions of Title 22 
MRSA, Maine Radiation Protection Statutes, now or hereafter in effect, and to all rules, regulations, 
and orders of the Agency.  

(2) No specific license issued or granted under this Part and no right to possess or utilize TENORM 
granted by any license issued pursuant to this Part shall be transferred, assigned, or in any manner 
disposed of, either voluntarily or involuntarily, directly or indirectly, through transfer of control of any 
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license to any person unless the Agency shall, after securing full information, find that the transfer 

is in accordance with the provisions of the Title 22 MRSA, Maine Radiation Protection Statutes, 

and shall give its consent in writing.  

(3) Each person specifically licensed by the Agency pursuant to this Part .shall confine use and 

possession of the TENORM licensed to the locations and purposes authorized in the specific 

license.  

(4) Each person specifically licensed by the Agency pursuant to this Part is subject to the general 

license provisions of N.6, N.7,and5 throuqh N.8.  

(5) Each licensee shallNotification of Bankruptcy: 

(a) Each licensee shall No-tnotify the Agency, in writing, immediately following the filing of a 

voluntary or involuntary petition for bankruptcy under any Chapters of Title II (Bankruptcy) of 

the United States Code (11 U.S.C.) by or against: 

(i) A licensee; 

(ii) An entity, as defined in 11 U.S.C. 101 (1415), controlling a licensee or listing the license or 

licensee as property of the estate; or 

(iii) An affiliate, as defined in 11 U.S.C. 101 (2), of the licensee. This notification shall indicate' 

(b) Indicate in their Bn,-kruptcY notifi'at'hn: 

(i) The the bankruptcy court in which the petition for bankruptcy was filed, and 

(ii) the The date of the filing of the'petition.  

(6) Each licensee shall notify the Agency in writing aid receive approval prior to 

commencing activities to reclaim the licensed facility.  

(7) Notification of Site or Area Closure. When a licensee has permanently ceased use of radioactive 

materials at a site or portion of a facility and the licensee has not decontaminated the area, or 

when an area has not been used for a period of two years, the licensee shall, within 60 days, 
provide the following information in writing to the Agency: 

(1) The location of the site or area; 

(2) The plan for reclaiming or decontaminating the site or area; and 

(3) An evaluation of any changes to the financial assurance submitted in accordance with 

N.26.  

(8) Temporary Jobsites* 

(1) When temporary jobsites are authorized on a specific license, TENORM may be used 
at temporary jobsites throughout the State of Maine in accordance with N.25 in areas 

not under exclusive federal iurisdiction.  
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(2) Before TENORM can be used at a temporary jobsite at any federal facility within the 
State of Maine, the iurisdictional status of the iobsite shall be determined as it pertains 
to the TENORM. Authorization for use of TENORM at iobsites under exclusive 
federal iurisdiction shall be obtained from the federal agency with jurisdiction for 
TENORM at the temporary jobsite.  

*[Authorization for use of TENORM at lobsites under exclusive federal iurisdiction 

must be obtained from the federal agency having iurisdiction of the property. Also, 
specific licenses issued by the Agency do not authorize activities in other states or in 
areas of exclusive federal iurisdiction in this state or in any other state. Before 
radioactive materials can be used at a temporary lobsite in another state or an area of 
exclusive federal iurisdiction, a license must be obtained from the appropriate state or 
federal agency.1 

B. Quality Control, Labeling, and Reports of Transfer. Each person licensed under N.--21_3.C. shall: 

(1) Carry out adequate control procedures in the manufacture of the product to assure that each 
production lot meets the quality control standards approved by the Agency; 

(2) Label or mark each unit so that the manufacturer, processor, producer, or initial transferor of the 
material or product and the TENORM in the product can be identified; and 

(3) Maintain records. By identifying, by name and address, each.person to whom TENORM is 
transferred for use under N.4.B. or the equivalent regulations of another Licensing State, and 
stating the kinds, quantities, and uses of TENORM transferred. An annual summary report stating 
the total quantity of each radionuclide transferred under the specific license shall be filed with the 
Agency. Each report shall cover the year ending December 31, and shall be filed within 90 days 
thereafter. If no transfers of TENORM have been made. pursuant to N.42-13.C. during the reporting 
period, the report shall so indicate.  

4-718. Expiration and Termination of Specific Licenses.  

A. Except as provided in N.18.B., the authority to engage in licensed activities as specified in the specific 
license shall expire at the end of the specified day in the month and year stated therein. Any expiration 
date on a specific license applies only to the authority to engage in licensed activities. Expiration of a 
specific license shall not relieve the licensee of responsibility for decommissioning its facility and 
terminating the specific license. Except a pro-ided in N.17.D.(6) and N.18 . eachspcif, ie . hal 
expire at the end of. the specifid day in the mOnth aRnd year stated thorein.  

B. Each licensee shall notify the Agency immediately in writing and request termination of the license when 
the licensee decides to terminate all activities involving TENGRM radioactive material authorized under 
the license. This notification and request for termination of the license m...s shall include the repGrs and 
information specified indocuments require by N.147-18.D(4) and shall otherwise substantiate that the 
licensee has met all of the requirements in N.18.D. The licensee is subject to the provisions of N.17.D.  
and N.17,E&, as applicable.  

C. No less than 30 days before the expiration date specified in a specific license, the licensee shall either: 

(1) Submit an application for license renewal nd•er--pursuant to N.441_9; or 

(2) Notify the Agency in writing, under N.-7-18.B., if the licensee decides to discontnueall activities 
invOlViRg TENORMnot renew the license. The licensee requesting termination of a license shall 
comply with the requirements of N.18.D.  
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D. if a licensee doe, not submnit an application for license reneWal under NA., the licnseenohill, QA or 
before the expiration date specified in the .. Ter.. i nation of Licenses: 

1i-(-1-)-If a licensee does not submit a complete application for license renewal pursuant to 
KrI 10 +k3 ÷1 i•• •l ,n rnr h~f~r•r th• •voir~tic~n cI~t• £n•_ifi•xl in the license:

(a) Terminate use of the TENORM specified in the license; 

(b) Remove radioactive contamination to the level outlined in N.7, to the extent
practicable; 

(c) Properly dispose of the TENORM specified in the license; 

(d) Submit a completed Agency Form HHE-892 "Certificate-Disposition of Radioactive 

Materials"; and 

(e) Submit a radiation monitoring report to confirm the absence of TENORM specified in 

the license or to establish the levels of residual radioactive contamination, unless the 

licensee demonstrates the absence of residual radioactive contamination in some 

other manner. The radiation monitoring report shall specify the instrumentation used 

and certify that each instrument was properly calibrated and tested. The licensee 
shall, as applicable, report levels or quantities of: 

(i) Beta and gamma radiation at 1 centimeter from surfaces in units, multiples, or 

subunits of sieverts or rem per hour or microroentqens per hour; 

(ii) Gamma radiation at I meter from surfaces in units, multiples, or subunits of 

sieverts or rem per hour or microroentgens per hour: 

(iii) Removable radioactivity on surfaces in units, multiples, or subunits of 

becquerels or curies per 100 square centimeters of surface area or.in 
disintegrations (transformations) per minute per 100 square centimeters of 
surface area; 

(iv) Fixed radioactivity on surfaces in units, multiples, or subunits of becquerels or 

curies per 100 square centimeters of surface areas or in disintegrations 
(transformations) per minute per 100 square centimeters of surface area; 

(v) Radioactivity in contaminated liquids such as water, oils or solvents in units, 

multiples, or subunits of becquerels or curies per milliliter of volume or per 
gram of liquid; and 

(vi) Radioactivity in contaminated solids such as soils or concrete in units, 
multiples, or subunits of becquerels or curies per gram of solid.  

Terminate use. of TENORM; 

(2-2) If levels of residual radioactive contamination attributable to activities conducted under the license 

are less than those established in N.7, the licenses shall so certify. If the Agency determines that 

this certification and the information submitted pursuant to N.18.D.1(v) is adequate and monitoring 

confirms the findings, then the Agency will notify the licensee, in writing, of the termination of the 

license.Remove TENORM contrmination consistent with the requirements of N.7; 

- (43) If residual radioactive contamination attributable to activities conducted under the 

license are not in conformance with criteria established in N.7: 

(a) The license continues in effect beyond the expiration date, if necessary, with respect
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to possession of residual TENORM material present as contamination until the 
Agency notifies the license in writing that the license is terminated. During this time 
the licensee is subject to the provisions of N.18.E..  

(b) In addition to the information submitted pursuant to N.18.D.(1)(d) and N.18.D.(I)(e), the licensee shall 
submit a plan for decontamination and disposal, if required, as regards residual TENORM contamination 
remaining at the time the license expires• r.. ,prly dispose of TENOQRM; Rnd 

(44) Submit a rep.. of disposal of TE=NR ;nd r;dlationp sur.eys to confirm the absnc • o.  
TENORM or to establish the lepels of residulg TENORM contaminaton. The licensee sha!!, as 
appropriate:
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N.17.D(4)(a) 

(a) Report levels of radiatin ,inun•it of ,-rmicroms per hour of beta and gamma radiation at one 

centimeter and gamma radiation at one meter from ourace and report levels of radioactivity in 

units of disintegratins per minute (or microcuFies) pFr 100 snqare centim-eter r.mov.ble and 

fixod n surfaces, miGrGouries or Becquerel per milliliter in water, and picouries Or Becquerels 

per gr-m in -lntarinated solids such as soils Or cncrete; anRd 

(b) Spcify' the inrtruments- used and -ertif' that each instr6ument is pFrorG)ly -alibrateO And tested.  

(5) if levels of residual activity are less than those established in N.7, the in...see shall so , cotify. if the 

Agency determines that this certific-ation and the information su bmitted u-nder hl 17 D(4). is adequat 

And suR, eys confirm the findings, the AgencY 'Mill nRtify the ein writiRg that the li-e-nse is 

t-n4 ,lerm n•inated.•rgi,,,1T::,'I• 
(6) if levelse f rps seidual T R r-e ntisnconfoRM mance =it teriaet•--us ab i in. N.7, the lhe 

contionue in effet beyond the expiration date, if necessary, with respect to possessiomnof residual 

TE1 -RM Until the agcty inotifieS the Nicenc in writing that the license is terminated. Dureag this 

teo, the icenseaeo is subject to the provisions of W.17e.r In additio. n to the, information submfo 

unde o.17.D(4),, the liensee shall submit a plan, if appropriate, for decontarminating tha e locrtin(ese) 

and disposing of the residual TreliRM.  

E. Each licensee who possesses d. s4TENORM material uner pursuant to N.4718.D(6), following the 
expiration date specified in the license, shall: 

(1) BeAlimited Limit to actions involving TENORM as specified in the license to those related to 

decontamination and other activities related to preparation related to pfeparing the lcatins fleor 
release for unrestricted use; and 

(2) Continue to control entry to restricted areas until the loain hyare suitable for release for 

unrestricted use or conditional release and the Agency notifies the licensee in writing that the 

license is terminated.  

4-919. Renewal of Specific Licenses.  

A. Applications for renewal of specific licenses shall be filed in accordance with N.1aiy 2.  

B. In any case in which a licensee, not less than 30 days prior to expiration of an existing license, has filed 
an application in proper form for renewal or for a new license authorizing the same activities, such 

existing license shall not expire until final action by the Agency.  

4-920. Amendment of Specific Licenses at Request of Licensee. Applications for 
amendment of a license shall be filed in accordance with N.--2 and shall specify the respects in which 

the licensee desires the license to be amended and the grounds for such amendment.  

20o21. Agency Action on Applications to Renew and Amend Specific Licenses. In 
considering an application by a licensee to renew or amend the license, the Agency will apply the 
criteria set forth in N.42-13.  

-2-122. Modification and Revocation of Specific Licenses.  

A. The terms and conditions of ail licenses shall be subject to amendment, revision, or modification or the 
license may be suspended or revoked by reason of amendments to Title 22 MRSA, Maine Radiation 
Protection Statutes, or by reason of rules, regulations, and orders issued by the Agency.
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N.21.B.

B. Any license may be revoked, suspended, or modified, in whole or in part, for any material false statement 
in the application or any statement of fact required under provisions of Title 22 MRSA, Maine Radiation 
Protection Statutes, or because of conditions revealed by such application or statement of fact or any 
report, record, or inspection or other means which would warrant the Agency to refuse to grant a license 
on an original application, or for violation of, or failure to observe any of the terms and conditions of Title 
22 MRSA, Maine Radiation Protection Statutes, or of the license, or of any rule, regulation, or order of the 
Agency.  

C. Except in cases of willfulness or those in which the public health, interest or safety requires otherwise, the 
AgeRny-no license shall nGt medi%,be modified, suspended or revokeed ;; Upense unless prior to the 
institution of proceedings unless facts or conduct which may warrant such action shall have been called to 
the attention of the licensee in writing and the licensee shall have been accorded an opportunity to 
demonstrate or achieve compliance with all lawful requirements.  

23 - Agency Action to Remove an Authorized User or a Radiation Safety Officer.  

A. The Agency may act to remove authorized users or the appointed Radiation Safety Officer from a 
license for any one or more of the following causes: 

1. Willfully evading the statute or regulations pertaining to the radiation safety program, or 
willfully aiding another person in evading such statute or regulations: 

2. Having been convicted of a felony under the laws of this State, another state, or the United 
States, unless the convicted individual demonstrates to the Agency that he has been 
sufficiently rehabilitated, by restoration of all civil rights, to warrant the public trust: 

3. Exhibiting significant or repeated incompetence in the handling of radioactive material, or in 
the performance of Radiation Safety Officer duties; 

4. Performinq authorized user duties or Radiation Safety Officer duties in such a manner that 
requirements of the Agency are violated resulting in a threat to health and safety of an 
individual, other workers or the public: and

B. If, based upon any of the above grounds, the Agency determines that action to remove an authorized 
user or the appointed Radiation Safety Officer from a radioactive material license is warranted, the 
Agency shall notify the individual and shall provide an opportunity for a hearing in accordance with 
Part B of these regulations. An opportunity for a hearing shall be provided before the Agency takes 
action to remove an authorized user or a Radiation Safety Officer from a license unless the Agency 
finds that an immediate removal is required to protect against immediate danger to health or safety, 
Title 22 MRSA, in which case the Agency shall remove the individual pending a hearing.  

C. If the Aqency finds that removal of an authorized user or a Radiation Safety Officer is warranted, the 
usual action shall be a suspension of duties for up to one year. The term of suspension may be 
reduced by the Commissioner of the Department of Human Services or their designee, upon the 
recommendation of the hearing officer, if the hearing officer finds, based upon evidence presented 
during a hearing, that the conditions leading to the Order for Suspension can be cured in less than 
one year. However, if the Agency finds that the causes are of a serious or continuous nature, such as 
past actions which posed an immediate threat to occupational or public health or safety or deficiencies 
that cannot be cured within one year, the Agency shall remove the individual from the radioactive 
material license.  
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within the State, and shall be accompanied by a copy of the pertinent licensing document. If, for a 

specific case, the 3 day period would impose an undue hardship on the out-of-state licensee, the 

licensee may, upon application to the Agency, obtain permission to proceed sooner. The Agency may 

waive the requirement for filing additional written notifications during the remainder of the calendar year 

following the receipt of the initial notification from a person engaging in activities under the general 

license provided in N.22-25.A.; 

C. The out-of-state licensee complies with all applicable regulations of the Agency and with all the terms and 

conditions of the licensing document, except any such terms and conditions which may be inconsistent 

with applicable regulations of the Agency; 

D. The out-of-state licensee supplies such other information as the Agency may request; and 

E. The out-of-state licensee shall not transfer or dispose of TENORM possessed or used under the general 

license provided in N.2-225.A. except by transfer to a person: 

(1) Specifically licensed by the Agency or by another Licensing State to receive such TENORM; or 

(2) Exempt from the requirements for a license for such TENORM under N.4.  

2426. Financial Surety-Assurance Arrangements. Pursuant to Part D, each licensee or 

applicant for a license under N.12 shall post with the Agency financial ure@tyassurance, or security, to 

ensure the protection of the public health and safety and the environment in the event of abandonment, 

default, or other inability or unwillingness of the licensee to meet the requirements of the Act and these 

regulations. Financial surety-assurance arrangements shall be one of the methods listed in C.8 and: 

A. Be in an amount sufficient to meet the applicant's or licensee's obligations under the Act and these 

regulations and shall be based upon Agency approved cost estimates; 
N.23.B.  

B. Be established prior to issuance of the license or the commencement of operations to assure that 

sufficient funds will be available to carry out the decontamination and decommissioning of the facility; 

C. Be continuous for the duration of the license and for a period coincident with the applicant or licensee's 

responsibility under the Act and these regulations; 

D. Be available in Maine subject to judicial process and execution in the event required for the purposes set 

forth; and 

E. Be established within 90 days of the effective date of this regulation for licenses in effect on that date.  

-2427. Effective Date. The provisions and requirements of this Part shall take effect on the effective date 

of the regulations and shall apply to all facilities or sites owned or controlled by a person on that date.  

Note: Products introduced into commerce and disposals approved prior to that date are not subject to the 

provisions of this Part.
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APPENDIX A

ACCEPTABLE SURFACE CONTAMINATION' LEVELS FOR TENORM 

AVERAGE 2' 3'6  MAXIMUM 2,4,6  REMOVABLE
2,3 5,' 6 

Alpha 5,000'dpm/1 00 cm 2  15,000 dpm /100 cm 2  1,000 dpm /100 cm 2 

IBeta
gamma 5,000 dpm/100 cm2  15,000 dpm /100 cm2  1,000 dpm/100 cm2 

Where surface contamination by both alpha and beta-gamma emitting nuclides exists, the limits established 

for alpha and beta-gamma emitting nuclides should apply independently.  

2 As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as 

determined by correcting the counts per minute observed by an appropriate detector for background, 

efficiency, and geometric factors associated with the instrumentation.  

3 Measurements of average contamination level should not be averaged over more than one square meter.  

For objects of less surface area, the average should be derived for each object.  

4 The maximum contamination level applies to an area of not more than 100 cm 2.  

- The amount of removable radioactive material per 100 cm2 of surface area should be determined by wiping 

that area with dry filter or soft absorbent paper, applying moderate pressure, and assessing the amount of 

radioactive material on the wipe with an appropriate instrument of known efficiency. When removable 

contamination on objects of surface area A (where A is less than 100 sq. cm) is determined, the entire 

surface should be wiped and the contamination level multiplied by 100/A to convert to a "per 100 sq cm" basis.  

6 The average and maximum radiation levels associated with surface contamination resulting from beta

gamma emitters should not exceed 0.2 mrad/hr (2 pGy/hr) at 1 cm and 1.0 mR/hr (10 pGy/hr) at 1. cm, 

respectively, measured through not more than 7 milligrams per square centimeter of total absorber.
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