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*DRAFT* STATEMENT OF BASIS AND PURPOSE *DRAFT* 

AND SPECIFIC STATUTORY AUTHORITY FOR 

 

AMENDMENTS TO THE STATE OF COLORADO 

RULES AND REGULATIONS PERTAINING TO RADIATION CONTROL 

6 CCR 1007-1 

 

Part 24, Particle Accelerators and  

Therapeutic Radiation Machines in the Healing Arts 

 

October 9, 2013 

 

Basis and Purpose 

 

The Colorado Radiation Control Act, Title 25, Article 11, Colorado Revised Statutes (the Act), 

Section 25-11-104, requires the State Board of Health (Board) to formulate, adopt and 

promulgate rules and regulations pertaining to radiation control. 

 

Section 25-11-103 of the Act requires the Colorado Department of Public Health and 

Environment (Department) to develop and conduct programs for evaluation and control of 

hazards associated with the use of sources of ionizing radiation, including to require registration 

of sources of ionizing radiation such as radiation machines and to issue licenses pertaining to 

radioactive materials. 

 

Section 25-11-104 of the Act requires Colorado’s radiation regulations to be compatible with the 

Suggested State Regulations for Control of Radiation (SSRCR) of the Conference of Radiation 

Control Program Directors, Inc., except when the Board concludes, on the basis of detailed 

findings, that a substantial deviation from the SSRCR is warranted.   

 

This amendment makes multiple revisions to Part 24, Particle Accelerators and Therapeutic 

Radiation Machines in the Healing Arts, previously adopted October 20, 2009, which became 

effective July 1, 2010.  The proposed changes to Part 24 are being initiated, partly, in order to 

maintain compatibility with the national framework for regulation of such radiation machine use 

as contained in the SSRCR, to incorporate information, requirements, and criteria applicable to 

newer technologies, to incorporate recommendations of stakeholders, and to ensure consistency 

and clarity between and within the regulatory parts, and to make minor corrections and 

improvements in the regulatory program based upon stakeholder and program input and needs.  

 

The editorial comments, notes, and information that may be shown in the right side margin of 

draft regulations are for information only, are intended to aid the reader, and are not considered 

part of the regulation.  These will be removed from the final regulation prior to submission to the 

Colorado Secretary of State’s office for publishing in the Colorado register. 
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The following outlines the proposed changes to Part 24: 

 

1. Throughout Part 24, typographical errors and cross-references are corrected, and where 

applicable, numbering is added/modified for consistency between and within the 

regulatory part.  For brevity of this document, all items, and in particular those which are 

simplistic or redundant may not be specifically identified in the numbered items within 

this document (below).  Refer to the proposed draft rule language for further details. 

    

2. In 24.2, definitions are added for three reports generated of the American Association of 

Physicists in Medicine.  The definitions reference the report of Task Group 142, Task 

Group 179, and Task Group 101.  The reports are considered to be standards of practice 

for use with radiation therapy machines. 

 

3. In 24.2, the language in the definition for “contact therapy system” is modified to be 

partly consistent with the language of SSRCR, Part X (2009), X.2 and with language 

suggested by stakeholders. The phrase “is a short distance” is replaced with “with a short 

target to skin distance”.  Language is also added to clarify the scope of use for a contact 

therapy system.  

 

4. In 24.2, the definitions for “Conventional simulator”, “Fluoroscopic simulator”, 

“Radiographic simulator”, and “Virtual simulator” are deleted.  Based upon stakeholder 

comments, these definitions are no longer in extensive use.  Rather, the more generic 

term “simulator” is used. 

 

5. In 24.2, definitional references for “Direct supervision”, “General supervision”, and 

“Personal supervision”, are added, which directs the reader to Part 1 of the regulations for 

the complete definition. 

 

6. In 24.2, the language in the definition for “electronic brachytherapy system” is modified 

to be consistent with the language of SSRCR, Part X, Section X.2. The phrase “body 

surface” is replaced with “target volume”. 

 

7. In 24.2, the definition “Image Guided Radiation Therapy (IGRT)” is added based upon 

stakeholder recommendation.  This definition is not currently in SSRCR Part X.  The 

definition proposed is based on various technical guidance documents and stakeholder 

input. 

 

8. In 24.2, the definition “Operator” is revised as it was determined that the original 

referenced definition did not exist.  

 

9. In 24.2, the language in the definition for “Periodic quality assurance check” is modified 

to be consistent with the language of SSRCR, Part X, Section X.2. In the definition, the 

phrase “calibration” is replaced with “parameter, condition, or function” as not all quality 
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assurance checks will involve a calibration and was done at the recommendation of 

stakeholders. 

 

10. In 24.2, the definition for “QE(T)” is deleted.  The Department intends to phase out this 

term in this and other regulatory parts as it dually labels individuals who are also 

Registered Medical Physicists. 

 

11. In 24.2, the definition of “Simulator” is modified to delete references to other specific 

simulator terms, consistent with deleting definitions for specific types of simulators. 

 

12. In 24.2, two definitions are added – one for “Stererotactic body radiation therapy 

(SBRT)” and “Stereotactic radiosurgery (SRS)” at the recommendation of stakeholders.  

The definitions were developed in collaboration with stakeholders and incorporate 

elements and language discussed in the technical reference documents newly added to 

this Section.  No equivalent definitions currently appear in the SSRCR, Part X.  

 

13. In 24.2, the language in the definition for “Target skin distance” is modified to be 

consistent with the language of SSRCR, Part X, Section X.2.  

 

14. In 24.2, the current definition for “Tenth-value layer” is modified, with slight rephrasing, 

for consistency with a definition found in SSRCR, Part X, Section X.2.   

 

15. In 24.3.1.4, language is modified in this provision based upon stakeholder comment and 

concerns over minor issues potentially prohibiting machine use for patient treatment (e.g., 

anything in Part 24).  The language was therefore clarified to clarify that failure of more 

critical items would (intentionally) prevent use for patient treatment, whereas minor 

issues would not prevent such use. 

 

16. In 24.3.5.1(2), a circular reference is deleted as it is unnecessary and may add to 

confusion if retained. 

 

17. In 24.4.1.3, and (8), the language is modified and simplified to defer to Part 4 for dose 

limits.  Following internal and stakeholder discussions, and comments from the initial 

Board of Health request for rulemaking hearing, it was determined that the existing 

language was unclear and was therefore modified.  

 

18. In 24.4.1.4, the language is modified for clarity.  Based on stakeholder comments, it was 

recommended that should a radiation level exceed the specified limit, the machine should 

not be used and an approval by the Department would be required before the machine 

could be used for testing or repair.  Historically, conditions described in this provision 

have not occurred nor would they expect to occur in the future to any great extent.  
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19. In 24.4.3.3(5), language is modified for clarity. The added language is generally 

consistent with SSRCR, Part X, with the exception of deleting the “and” and the word 

“Calibration”. 

 

20. In 24.6.1., cross-references are added, consistent with other changes. 

 

21. In 24.6.2.1(3), language is added to clarify that changes to the written directive be 

completed prior to administration of the next fraction (of the radiation dose to be 

delivered to the patient) and at the suggestion of stakeholders.  

 

22. In 24.6.3.2, the subsection (b) is deleted.  As originally written, the provision would 

require both (a) and (b) before being considered a medical event and would be considered 

a somewhat high threshold.  The proposed change removes an additional threshold for 

items that would be considered “medical events” and is based on comment from 

stakeholders.  Based upon stakeholder discussions, events in the later (deleted provision 

“b”) would likely result in items under provision “a” regardless of the requirements of 

“b”. 

 

23. In 24.6.3.4(4), a reference to Appendix 24D is removed as this appendix was incorporated 

into another regulatory part during a prior revision and no longer exists in Part 24. 

 

24. In 24.6.3.5 through 24.6.3.7, the language is modified to refer to the “affected individual” 

rather than a more lengthy description of the patient involved in the potential medical 

event. 

 

25. In 24.7.3.2, Added language to clarify allow for exceptions when the device was not 

manufactured with a light beam field indicator system.  

 

26. In 24.7.8.2(3), Language consistent with SSRCR, Part X, Section X.6.h.ii is added. 

 

27. In 24.7.9.1(5), Outdated language is removed.  

 

28. In 24.7.13.1, clarifying language is added consistent with SSRCR Part X, Section X.6.m.  

 

29. In 24.7.16.2, a reference to an additional, more recent AAPM report from Task Group 

142 is added.  Language is also added to clarify that the Registered Medical Physicist may 

deviate from the AAPM reports if it is not applicable to the type of therapy device in use 

as long as the deviation is documented. 

 

30. In 24.8.15.1(4), a specific date is removed for a reference document, and instead more 

generically references the current revision, but is based on the date of manufacture of the 

equipment.  
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31. In 24.8.18.4, the phrase “when available” is added to allow for variations in machine 

designs which may not have a light field. 

 

32. In 24.8.19.2, the added language clarifies that deviations from AAPM Report 47 be 

documented. Additionally, a subsection is added to also utilize manufacturer’s 

specifications unless otherwise determined by the Registered Medical Physicist.  

Stakeholders have indicated that the AAPM reports on acceptance testing tend to be more 

expansive and detailed than those of the manufacturer.   

 

33. In 24.8.19.3, 24.8.20.1, 24.8.20.2, and 24.8.20.6, a reference to the more recent AAPM 

Task Group 142 report is added, based on stakeholder recommendation.  The Task Group 

142 report does not fully replace the Report 47. 

 

34. In 24.8.20.5(1), the phrase “and/or” is changed to “or” at the request of stakeholders.  

With this change, either the authorized user or the Registered Medical Physicist is to be 

notified when a radiation parameter is not within acceptable tolerance.  Stakeholders 

commented that in the event an authorized user (physician) is contacted, that the medical 

physicist will still be required to perform any necessary corrective actions on the therapy 

system.  Language is also broadened to allow for any authorized user or any registered 

medical physicist, as a registrant will typically have more than one each type of personnel 

at its facility. 

  

35. In 24.8.20.5(2), the word “weekly” replaces “within three (3) days”.  This clarifies the 

timeframe in which output parameter checks must be signed.  Certain technical 

documents utilize a monthly timeframe whereas stakeholders recommended a weekly 

review in order to detect trends.  The SSRCR Part X retains a 3 day timeframe.  

Stakeholders suggested a compromise of weekly review. 

 

36. In 24.8.20.7, language is revised based on stakeholder discussions and recommendations. 

 Although the proposed language differs from SSRCR Part X, the identified checks 

(which appear to be redundant with the guidance of the AAPM reports) are the minimum 

expected safety quality assurance checks. Additionally, sub-item (6) of this section is 

modified, also based on stakeholder comment, to extend the emergency power cutoff 

switch test frequency to a monthly basis to limit the potential for damage to the therapy 

systems due to frequent on/off cycling.  

 

37. In 24.9.1, and 24.9.2, modified references to specific types of simulators per earlier 

changes within Part 24.  

 

38. In 24.10, a new section is added based on a prior request from stakeholders, as the current 

regulations in effect do not address performance testing for IGRT systems.  

 

39. Due to the addition of a new section 24.10, subsequent sections are renumbered.  Cross-

references are also corrected in this section. 
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40. In (renumbered) 24.13.2, the word “radiation” is added for clarity.  

 

41. In (renumbered) 24.13.3.3, and 24.13.8.4, the word “human” is added to clarify that 

certain requirements may not be applicable/appropriate for non-human (veterinary/animal 

research) uses of therapy machines. 

 

42. In 24.13.8.9 (previously 24.12.8.9), language pertaining to medical emergencies is added, 

consistent with SSRCR Part X.  The 48 hour time constraint is added for clarity and to 

ensure prompt notification of the RSO (who is responsible for the radiation safety 

program). 

 

43. In 24.13.9.3 (previously 24.12.9.3), the level of supervision is clarified by the addition of 

the word “personal”.  The formal definitions for supervision are in Part 1 of the 

regulations. 

 

44. In 24.13.11.4 (previously 24.12.11.4), language is simplified regarding the 

intercomparison testing is deleted, deferring instead, to section 24.4.3 for these 

requirements. 

 

45. In 24.13.12 (previously 24.12.12) the title of the subsection is modified to reflect the 

content of the subsection. 

 

46. In 24.13.12.2(5) (previously 24.13.12.2(5)) the language is clarified. 

 

47. In 24.13.13, a title to the subsection is added, consistent with the prior subsections. 

 

48. In 24.13.14, a new section is added for consistency with SSRCR Part X, Sections X.m, 

X.11.n., and X.12.  The new sections provide for additional requirements for the newer 

modality of electronic brachytherapy. 

 

49. In 24.14, a new section on Stereotactic Radiosurgery/Stereotactic Body Radiotherapy is 

added as requested and recommended by stakeholders during stakeholder focus group 

meetings to address the emerging use of SRS/SBRT in the field of radiation therapy.  The 

requirements defer to the requirements of two nationally accepted standards but allow for 

deviations as determined by the Registered Medical Physicist. 

 

50. In 24.15, a new section is added which pertains to devices which do not “fit” into other 

sections of Part 24 due to the continuously evolving field of medicine and development of 

new therapy equipment.  The proposed language puts forth basic requirements to submit 

information on such devices to the Department prior to their use. (In Part 7, similar 

requirements exist to address emerging technologies involving the use of radioactive 

materials.)  
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51. Appendix 24A, Section 24A.2, 24A.3, and 24A.4, the wording clarifies that shielding 

plans be developed, documented, and retained on file with the registrant rather than 

submitting them to the department.  The department has not historically required 

submission of such documents and rather, requires them to be retained for future 

inspection by the department. 

 

52. In 24A.3.6, requires that all assumptions used in shielding calculations must also be 

generated and retained as part of the shielding plan and is consistent with the language in 

the SSRCR Part X. 

 

Specific Statutory Authority 

 

These rules are promulgated pursuant to the provisions of sections 25-1-108 and 

25-1.5-101(1)(k) and (1)(l). 

 

Major Factual and Policy Issues Encountered 

 

As summarized above, these revisions do not involve major factual issues.  Colorado’s rules 

closely mirror and are intended to be compatible with and modeled after those of the SSRCR 

where possible.  Many of the proposed changes were suggested by a stakeholder focus group. 

 

Alternative Rules Considered and Why Rejected 

 

No alternative rules were considered because the primary purpose of this revision to Part 24 of 

Colorado’s radiation regulations is to maintain internal consistency and compatibility within the 

national regulatory framework and to meet stakeholders and radiation program needs and 

objectives.   
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DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT 1 

Hazardous Materials and Waste Management Division 2 

STATE BOARD OF HEALTH 3 

RADIATION CONTROL - PARTICLE ACCELERATORS AND THERAPEUTIC RADIATION MACHINES 4 
IN THE HEALING ARTS 5 

6 CCR 1007-1 Part 24 6 

[Editor’s Notes follow the text of the rules at the end of this CCR Document.] 7 

PART 24:  PARTICLE ACCELERATORS AND THERAPEUTIC RADIATION MACHINES IN THE 8 
HEALING ARTS 9 

PARTICLE ACCELERATORS AND THERAPEUTIC RADIATION MACHINES IN THE HEALING ARTS 10 

24.1  Purpose and Scope. 11 

24.1.1  Authority. 12 

24.1.1.1  Rules and regulations set forth herein are adopted pursuant to the provisions of sections 13 
25-1-108, 25-1.5-101(1)(l), and 25-11-104, CRS. 14 

24.1.2  Basis and Purpose. 15 

24.1.2.1  A statement of basis and purpose accompanies this part and changes to this part. A 16 
copy may be obtained from the Department. 17 

24.1.3  Scope. 18 

24.1.3.1  This Part 24 establishes requirements for use of particle accelerators and therapeutic 19 
radiation machines in the healing arts. 20 

24.1.4  Applicability. 21 

24.1.4.1  The provisions of Part 24 are in addition to, and not in substitution for, other applicable 22 
provisions in Parts 1, 2, 4, 10 or other parts of these regulations. 23 

24.1.4.2  The requirements and provisions of this part apply to each registrant or applicant for 24 
registration subject to this part unless specifically exempted, and also apply as 25 
appropriate to an equivalent licensee or applicant for a license. 26 

24.1.5  Published Material Incorporated by Reference. 27 

24.1.5.1  Published material incorporated in Part 24 by reference is available in accord with Part 28 
1, Section 1.4. 29 

24.2  Definitions. 30 

As used in Part 24, these terms have the definitions set forth below. 31 

Comment [JJ1]: EDITORIAL NOTE: ALL 
COMMENTS (SUCH AS THIS ONE) SHOWN IN 

THE RIGHT SIDE MARGIN OF THIS 

DOCUMENT ARE FOR INFORMATIONAL 

PURPOSES ONLY. THESE SIDE COMMENTS 

ARE INTENDED TO PROVIDE ADDITIONAL 
INFORMATION AND TO AID THE READER IN 

UNDERSTANDING THE PROPOSED CHANGE 

DURING THE DRAFT REVIEW PROCESS.   
 

THESE SIDE/MARGIN COMMENTS ARE NOT 

PART OF THE RULE AND ALL COMMENTS 
WILL BE DELETED PRIOR TO FINAL 

SUBMISSION TO THE COLORADO 

SECRETARY OF STATE’S OFFICE FOR FINAL 

PUBLISHING IN THE COLORADO CODE OF 

REGULATIONS. 

 

 

Comment [JJ2]: EDITORIAL NOTE 2:  MANY 

OF THE PROPOSED CHANGES TO PART 24, 

AND UNLESS OTHERWISE SPECIFIED ARE 

DERIVED FROM LANGUAGE CONTAINED IN 

THE CONFERENCE OF RADIATION CONTROL 

PROGRAM MANAGERS, INC., SUGGESTED 

STATE REGULATIONS FOR CONTROL OF 

RADIATION (SSRCR’S) PART X WHICH WAS 

ISSUED IN MARCH 2009.  THIS DOCUMENT 

MAY BE FOUND VIA THE FOLLOWING LINK: 

 

http://www.crcpd.org/SSRCRs/X_2009.pdf 
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“AAPM Report 46”  means “Comprehensive QA for Radiation Oncology” , AAPM Report No. 46 by Task 32 
Group 40 of the Radiation Therapy Committee of the American Association of Physicists in Medicine 33 
(Medical Physics, Vol. 21, Issue 4, April 1994, pp. 581-618). 34 

“AAPM Report 47”  means “AAPM Code of Practice for Radiotherapy Accelerators” , AAPM Report No. 35 
47 by Task Group 45 of the Radiation Therapy Committee of the American Association of Physicists in 36 
Medicine (Medical Physics, Vol. 21, Issue 7, July 1994, pp. 1093-1121). 37 

“AAPM Report 82”  means “Guidance Document on Delivery, Treatment Planning, and Clinical 38 
Implementation of IMRT” , AAPM Report No. 82 by the IMRT Subcommittee of the Radiation Therapy 39 
Committee of the American Association of Physicists in Medicine (Medical Physics, Vol. 30, Issue 8, 40 
August 2003, pp. 2089-2115). 41 

“AAPM Report 83”  means “Quality Assurance for Computed-Tomography Simulators and the Computed 42 
Tomography-Simulation Process” , AAPM Report No. 83 by Task Group 66 of the Radiation Therapy 43 
Committee of the American Association of Physicists in Medicine (Medical Physics, Vol. 30, Issue 10, 44 
October 2003, pp. 2762-2792). 45 

“AAPM Task Group 101 Report” means “Stereotactic Body Radiation Therapy: The report of 46 
AAPM Task Group 101”, AAPM Report by Task Group 101 of the Treatment Delivery 47 
Subcommittee, of the American Association of Physicists in Medicine (Medical Physics, Vol. 37, 48 
Issue 8, August 2010, pp. 4078-4101). 49 

“AAPM Task Group 142 Report” means “Quality Assurance of Medical Accelerators”, AAPM 50 
Report by Task Group 142 of the Quality Assurance and Outcome Improvement Subcommittee of 51 
the American Association of Physicists in Medicine (Medical Physics, Vol. 36, Issue 9, September 52 
2009, pp. 4197-4212), International Standard Book Number 9781888340884. 53 

“AAPM Task Group 179 Report” means “Quality Assurance for Image-guided Radiation Therapy 54 
Utilizing CT-based Technologies”, a report of the AAPM Task Group 179, (Medical Physics, Vol. 55 
39, Issue 4, April 2012, pp. 1946-1963), International Standard Book Number 9781936366156. 56 

 “ADCL”  means a dosimetry calibration laboratory accredited by the American Association of Physicists 57 
in Medicine (AAPM). 58 

“Added filtration”  means addition of a filter to the inherent filtration. 59 

 “Authorized user”  means an individual who meets the requirements of Part 2, Appendix 2K. 60 

“Barrier” . See “protective barrier” . 61 

“Beam axis”  means, for purposes of Part 24, the axis of rotation of the beam-limiting device. 62 

“Beam limiting device”  means a field-defining collimator, integral to the therapeutic radiation machine, 63 
which provides a means to restrict the dimensions of the useful beam. 64 

“Beam monitoring system”  means a system designed and installed in the radiation head to detect and 65 
measure the radiation present in the useful beam. 66 

“Beam scattering foil”  means a thin piece of material (usually metallic) placed in the beam to spread out a 67 
beam of electrons to provide a more uniform electron distribution in the useful beam. 68 

"Bent-beam linear accelerator" means a linear accelerator geometry in which the accelerated electron 69 
beam must change direction by passing through a bending magnet. 70 

Comment [JJ3]: Based upon stakeholder 

comments, and discussion the regulated community 

recommended adding this AAPM Task Group report 

as a reference.  The reference is cited later in this 
Part and relates to the emerging modality of 

Stereotactic Body Radiation Therapy. 

 

Comment [JJ4]: Based upon stakeholder 

comments and discussion, the regulated community 

recommended adding this technical report as a 

reference in Part 24 as it addresses newer devices 

and equipment used in accelerator radiation therapy.  

Portions of the Task Group 142 report replaces 

some, but not all contents of AAPM report No. 46 by 

AAPM task group 40. 

 

Comment [JJ5]: Based upon stakeholder 

comments and discussion, the regulated community 

recommended adding this task group report as a 

reference in Part 24 as it addresses newer devices 

and equipment used in conjunction with accelerator 

radiation therapy.   

 

Comment [JJ6]: In this and subsequent 
references to appendices contained in other 

regulatory parts, a reference to the regulatory part is 

added for clarity and understanding. 
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“Central axis”  means “beam axis” . 71 

"Changeable filter" means any filter, exclusive of inherent filtration, that can be removed from the useful 72 
beam through any electronic, mechanical, or physical process. 73 

“Collimator”  means, for purposes of Part 24, a physical device that constrains the ionizing radiation. 74 

“Contact therapy system”  means a therapeutic radiation machine in which an external source of radiation 75 
is a short target to skin distance (TSD), usually less than five centimeters, from the skin. Such systems 76 
are not designed for intracavitary, intraluminal or interstitial use. 77 

 “Conventional simulator” . See the first definition under “simulator” . 78 

“Detector” . See “radiation detector” . 79 

“Direct supervision”. See Part 1 definition.  80 

“Dose monitor unit”  (DMU) means a unit response from the beam monitoring system from which the 81 
absorbed dose can be calculated. 82 

"Electronic brachytherapy device" means the components of an electronic brachytherapy system that 83 
produce and deliver therapeutic radiation, including the x-ray tube, control mechanism, cooling system, 84 
and the power source. 85 

"Electronic brachytherapy source" means the x-ray tube component used in an electronic brachytherapy 86 
device. 87 

“Electronic brachytherapy system”  means a therapeutic radiation machine in which an x-ray source is 88 
used to irradiate tissue by intracavitary, intraluminal, interstitial, or similar application with the source in 89 
contact with, very close to, or at a distance usually less than five centimeters from the target volumebody 90 
surface. 91 

“External beam radiation therapy system”  means a therapeutic radiation machine in which the source of 92 
radiation is a certain distance, usually more than five centimeters, from the body. 93 

“Field-flattening filter”  means a filter used to homogenize the absorbed dose rate over the radiation field. 94 

“Filter”  means material placed in the useful beam to change beam quality in therapeutic radiation 95 
machines subject to 24.7. 96 

 “Fluoroscopic simulator” . See the first definition under “simulator” . 97 

“Gantry”  means that part of a radiation therapy system supporting and allowing movements of the 98 
radiation head about a center of rotation. 99 

“General supervision”.  See Part 1 definition.  100 

“Half-value layer”  (HVL) means the thickness of a specified material needed to reduce a radiation beam 101 
to one-half of its original intensity. 102 

“Inherent filtration”  means the filtration of the useful beam provided by the permanently installed 103 
components of the housing assembly. 104 
 105 

Comment [BNV7]: The proposed change 

clarifies that the distance is between the target and 

skin. 
 

The addition of the language “Target to skin” is 

consistent with the language contained in the 
Conference of Radiation Control Program Directors, 

Inc., Suggested State Regulations for Control of 

Radiation (SSRCR) Part X (2009), Section X.2  

 

Following a meeting with stakeholders, the language 

indicating that contact therapy systems are not 

designed for intracavitary, etc. use was added.  

Comment [JJ8]: Based upon stakeholder 

comments, the term “conventional simulator” is no 

longer commonly used and is therefore deleted.  
Instead, the more generic term “simulator” is used 

since there are a variety of simulators in use. 

Comment [JJ9]: For clarity, a reference to where 

this definition can be found is added. 

 

Comment [BNV10]: The proposed change is 

consistent with the language contained in SSRCR 

Part X (2009), Section X.2. 

 

The proposed language provides more specificity. 

Comment [JJ11]: Based upon stakeholder 

comments, the term “fluoroscopic simulator” is not 

commonly used and is therefore deleted.  Instead, the 

more generic term “simulator” is used. 

 

Comment [JJ12]: For clarity, a reference to 
where this definition can be found is added. 
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“Image Guided Radiation Therapy”  (IGRT) is the process which uses ionizing radiation for 106 
frequent two or three-dimensional imaging during a course of radiation treatment, to direct 107 
radiation therapy utilizing the imaging coordinates of the actual radiation treatment plan.   108 

"Intensity Modulated Radiation Therapy”  (IMRT) means radiation therapy using highly modulated 109 
spatially non-uniform radiation beam intensities that have been determined by computer-based 110 
optimization techniques. 111 

"Interlock" means a device arranged or connected such that the occurrence of an event or condition is 112 
required before a second event or condition can occur or continue to occur. 113 

“Interruption of irradiation”  means the stopping of irradiation with the possibility of continuing irradiation 114 
without resetting of operating conditions at the control panel. 115 

“Irradiation”  means the exposure of a living being or matter to ionizing radiation. 116 

“Isocenter”  means the center of the sphere through which the useful beam axis passes while the gantry 117 
and collimator move through their full range of motion. 118 

"Lead equivalent" means the thickness of a material that provides the same attenuation, under specified 119 
conditions, as lead. 120 

“Leakage radiation”  means the portion of ionizing radiation originating from the radiation therapy system 121 
that is not part of the useful beam. See “useful beam” . 122 

“Light field”  means the area illuminated by light, simulating the radiation field. 123 

“Misadministration” . See “reportable medical event” . 124 

"Mobile Electronic Brachytherapy Service" means transportation of an electronic brachytherapy device to 125 
provide electronic brachytherapy at an address that is not the address of record. 126 

“Monitor unit”  (MU). See “dose monitor unit” . 127 

“Moving beam radiation therapy”  means radiation therapy with any planned displacement of radiation 128 
field or patient relative to each other, while the beam is activated or with any planned change of absorbed 129 
dose distribution. It includes, but is not limited to, arc, skip, conformal, and rotational therapy.  130 

“Nominal treatment distance”  means: 131 

(1)  For electron irradiation, the distance from the scattering foil, virtual source, or exit window of 132 
the electron beam to the entrance surface of the irradiated object along the central axis of 133 
the useful beam. 134 

(2)  For x-ray irradiation, the distance from the virtual source or target-to-isocenter distance along 135 
the central axis of the useful beam. For non-isocentric equipment, this distance shall be 136 
that specified by the manufacturer. 137 

“Operator”  . See “therapeutic radiation machine operator” means a person who, by virtue of training 138 
and experience is authorized by the registrant or authorized user, to operate a therapeutic 139 
radiation machine:  140 

 (1)  for human use, and who meets the requirements of 24.3.5.1; or  141 

 (2) for veterinary use, and who meets the requirements of 24.3.5.2. 142 

Comment [BNV13]: IGRT is not addressed in 
the Part 24 regulations currently in effect.  In the 

past, stakeholders have recommended that the 

Department incorporate requirements and/or 

clarification regarding the acceptance and 

performance testing of the image localization 

systems for IGRT.  The addition of this definition is 

the first step in providing additional guidance to the 
regulated community. 

 

Following stakeholder comments, the IGRT 
definition was shortened, and clarity added to state 

that the requirements in Part 24 pertain to IGRT 

systems which use ionizing radiation for directing 

the therapy systems.  Although all radiation therapy 

systems are regulated by the Colorado Radiation 

Program, some IGRT systems may use non-ionizing 
radiation (i.e., radiofrequency) mechanisms to guide 

a radiation therapy system.  The Colorado Radiation 

Program does not have regulatory authority over 
such non-ionizing radiation guidance systems.   

 

Comment [JJ14]: A definition for “therapeutic 

radiation machine operator” which was referenced 

here does not exist in the current part 24.  Therefore, 

and rather than create a second definition, the 
definition for “Operator” is modified and expanded 

to clarify its meaning and refer to the applicable 

sections within Part 24. 
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“Patient” , for purposes of Part 24, means a human individual or animal to whom machine-produced 143 
radiation is delivered for medical therapy. 144 

“Peak tube potential”  means the maximum value of the potential difference across the x-ray tube during 145 
an exposure. 146 

“Periodic quality assurance check”  means a procedure performed periodically to ensure that a previous 147 
parameter, conditioncalibration , or function continues to be valid. 148 

“Personal supervision”. See Part 1 definition.  149 

"Prescribed dose" means the total dose and dose per fraction intended to a particular point or volume as 150 
documented in the written directive. 151 

“Primary dose monitoring system”  means a system that will monitor the useful beam during irradiation 152 
and which will terminate irradiation when a pre-selected number of dose monitor units have been 153 
delivered. 154 

“Primary protective barrier”  (see “protective barrier” ). 155 

"Protective barrier" means a barrier of radiation-absorbing material(s) used to reduce radiation exposure. 156 
The types of protective barriers include: 157 

(1)  “Primary protective barrier”, which means the material, excluding filters, placed in the useful 158 
beam; 159 

(2)  “Secondary protective barrier”, which means the material that attenuates stray radiation. 160 

 “QE(T)”  means a qualified expert medical physicist designated for radiation therapy. 161 

“Registered medical physicist”  (RMP) for radiation therapy means an individual who meets the applicable 162 
requirements of Part 2, Appendix 2B and has current Department approval to perform medical physics 163 
activities as a registered qualified expert for radiation therapy, designated QE(T), including to design 164 
shielding, measure ionizing radiation, and oversee radiation protection and quality assurance at radiation 165 
therapy and other medical facilities. 166 

"Radiation detector" means a device that in the presence of radiation provides, by either direct or indirect 167 
means, a signal or other indication suitable for use in measuring one or more quantities of incident 168 
radiation. 169 

“Radiation field” . See “useful beam” . 170 

“Radiation head”  means the structure from which the useful beam emerges. 171 

“Radiation therapist”  means an individual who meets the requirements of Part 2, Appendix 2L. 172 

“Radiation therapy”  means the therapeutic application of ionizing radiation to humans or animals for 173 
medical, research, or veterinary purposes. 174 

“Radiation therapy physician”  means a physician trained to use therapeutic radiation machines on 175 
humans. 176 

“Radiation therapy veterinarian”  means a veterinarian trained to use therapeutic radiation machines on 177 
animals. 178 

Comment [BNV15]: The proposed language is 
intended to clarify the definition since quality 

assurance checks may not involve a calibration. 
 

At the recommendation of stakeholders the word 

“function” is added, since a quality assurance check 

can include testing a “function” rather than a 

parameter or condition.  

 
The proposed change deviates slightly from the 

language contained in SSRCR Part X (2009), 

Section X.2. 
 

Comment [JJ16]: For clarity, a reference to 
where this definition can be found is added. 

 

Comment [JJ17]: Quotes are added consistent 
with SSRCR Part X, Section X.2. 

Comment [JJ18]: The Radiation Program is 

phasing out the term “QE(t)” as it is redundant and 
considered to be a dual label with the term 

“Registered medical physicist”.  This term will also 

be phased out during future regulatory changes of 
other impacted regulatory parts. 
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 “Radiographic simulator” . See the first definition under “simulator” . 179 

“Radiotherapy” . See “radiation therapy” . 180 

“Redundant beam monitoring system”  means a combination of two dose-monitoring systems in which 181 
each system is designed to terminate irradiation in accordance with a pre-selected number of dose 182 
monitor units. 183 

“Reportable medical event”  means an event that meets the criteria in 24.6. For purposes of Part 24, 184 
“misadministration”  is an equivalent term. 185 

“Scattered primary radiation”  means radiation that has been deviated in direction only by materials 186 
irradiated by the useful beam. 187 

“Scattered radiation”  means ionizing radiation emitted by interaction of ionizing radiation with matter, the 188 
interaction being accompanied by a change in direction of the radiation. 189 

“Secondary dose monitoring system”  means a system which will terminate irradiation in the event of 190 
failure of the primary dose monitoring system. 191 

“Secondary protective barrier” . See “protective barrier” . 192 

“Shadow tray”  means a device attached to the radiation head to support auxiliary beam blocking 193 
material. 194 

“Shutter”  means a device attached to the tube housing assembly which can totally intercept the useful 195 
beam and which has a lead equivalency not less than that of the tube housing assembly. 196 

“Simulator”  (radiation therapy simulation system) means: 197 

(1)  Any radiographic/fluoroscopic x-ray system intended for localizing the volume to be exposed 198 
during radiation therapy and establishing and reproducing the position and size of the 199 
therapeutic irradiation field (also known as a conventional simulator); or 200 

(2)  A computed tomography system, which is used in conjunction with relevant software that 201 
recreates the treatment machine, and which allows import, manipulation, display and 202 
storage of images from computed tomography and/or other imaging modalities (also 203 
known as a virtual simulator). 204 

“Source-skin distance”  (SSD). See “target-skin distance” . 205 

“Stationary beam radiation therapy”  means radiation therapy without displacement of one or more 206 
mechanical axes relative to the patient during irradiation. 207 
 208 
"Stereotactic body radiation therapy (SBRT)" means a specialized form of radiation therapy of the 209 
body (other than intracranial or spinal lesions) which uses a known three dimensional reference 210 
system to localize and deliver high doses of radiation to a target lesion with high precision in 211 
large fraction sizes over a short course (typically 5 or fewer fractions) of treatment. 212 
 213 
"Stereotactic radiosurgery (SRS)" means a specialized form of radiation therapy of the brain and 214 
spine, and which uses a known three dimensional reference system to localize and deliver high 215 
doses of radiation to a target lesion with high precision in large fraction sizes over a short course 216 
of treatment. 217 

“Stray radiation”  means the sum of leakage radiation and scattered radiation. 218 

Comment [JJ19]: Based upon stakeholder 

comments, the term “radiographic simulator” is not 

commonly used and is therefore deleted.  Instead, the 
more generic term “simulator” is used.  

 

Comment [JJ20]: In keeping with more common 

terminology used in practice, references to 

“conventional” and “virtual” simulator are deleted. 

Comment [JJ21]: This is a new definition due to 

the use of this term in new Section 24.14.  The 
definition was developed based on language found in  

American Association of Physicists in Medicine 

(AAPM) technical guidance documents, other 
technical guidance documents, and discussions with 

a stakeholder focus group. 

 

Comment [JJ22]: This is a new definition due to 

the use of this term in new Section 24.14.  The 

definition was developed based on language found in  

American Association of Physicists in Medicine 

(AAPM) technical guidance documents, other 

technical guidance documents, and discussions with 

a stakeholder focus group. 
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“Target”  means that part of an x-ray tube or accelerator onto which a beam of accelerated particles is 219 
directed to produce ionizing radiation or other particles. 220 

“Target-skin distance”  (TSD) means the distance measured along the beam axis from the center of the 221 
front surface of the x-ray target, or electron virtual source, or the nominal position of the electron source 222 
to the surface of the irradiated object or patient. 223 

“Tenth-value layer”  (TVL) means the thickness of a specified material which attenuates X-radiation or 224 
gamma radiation to an extent such that the air kerma rate, exposure rate, or absorbed dose rate is 225 
reduced to one-tenth of the value measured at the same point without the material at the same 226 
point. 227 

"Termination of irradiation" means the stopping of irradiation in a manner that will not permit continuance 228 
of irradiation without the resetting the operating condition(s) at the control panel. 229 

“Therapeutic radiation machine”  means x-ray or electron-producing equipment designed and used for 230 
radiation therapy, including external beam and electronic brachytherapy systems. 231 

"Tube" means an x-ray tube, unless otherwise specified. 232 

"Tube housing assembly" means the tube housing with tube installed, including high-voltage and/or 233 
filament transformers and other appropriate elements when such are contained within the tube housing.  234 

“Useful beam”  means the portion of ionizing radiation originating from the radiation head of the therapy 235 
system intended for therapeutic purposes. See “leakage radiation” . 236 

 “Virtual simulator” . See the second definition under “simulator” . 237 

“Virtual source”  means a point from which radiation appears to originate. 238 

"Wedge filter" means a filter that effects continuous change in transmission over all or a part of the useful 239 
beam. 240 

“Written directive”  means an order in writing for the administration of radiation to a specific human patient 241 
or human research subject, in accord with the requirements of 24.6. 242 

"X-ray tube" means any electron tube that is designed to be used primarily for the production of x-rays. 243 

GENERAL REQUIREMENTS 244 

24.3  General Administrative Requirements for Facilities Using Therapeutic Radiation Machines. 245 

24.3.1  Administrative Controls. 246 

24.3.1.1  Each therapeutic radiation machine shall be registered with the Department.  247 

24.3.1.2  The registrant shall be responsible for directing operation of the therapeutic radiation 248 
machine, including designation of each authorized user and/or machine operator. 249 

24.3.1.3  The registrant or the registrant's agent shall ensure that all applicable requirements of 250 
Part 24 are met in the operation of the therapeutic radiation machine. 251 

24.3.1.4  A therapeutic radiation machine that does not meet the requirements of Sections 24.7, 252 
24.8 or 24.13, as applicable, Part 24 shall not be used to treat a patient without written 253 
authorization from the Registered Medical Physicist and Authorized User. 254 

Comment [JJ23]: The proposed change is 

similar to the language contained in SSRCR Part X 

(2009), Section X.2.  Slight change in formatting 

was made based on stakeholder comments. 

 

Comment [BNV24]:   
The proposed change is consistent with the language 

contained in SSRCR Part X (2009), Section X.2 

 

A slight modification to the wording is made based 

on stakeholder comments. 

Comment [JJ25]: Based upon stakeholder 
comments, the term “virtual simulator” is not 

commonly used and is therefore deleted.  Instead, the 

term “simulator” is used. 

 

Comment [JJ26]: The proposed language is 

modified based upon stakeholder comment.  As 

originally written, the language potentially restricted 
the use of the therapy machine when an issue such as 

a paperwork error was observed rather than those 

functions that impact machine performance and 

which are more directly related to radiation and 

patient safety. 

 

The revised wording allows additional flexibility for 

the registrant to continue use of the therapy machine 

when there are minor, non-critical items that cannont 

be met.  Both the registered medical physicist and 

authorized user would be required to authorize and 

document deviations that do not impact machine 

performance.      
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24.3.1.5  For a therapeutic radiation machine used only for veterinary applications, the registrant 255 
may request exemption from a requirement of Part 24 that is not applicable to the 256 
practices of veterinary medicine. 257 

24.3.2  Supervision of Use. 258 

24.3.2.1  Human use of a therapeutic radiation machine shall be by, or under the general 259 
supervision of, an authorized user radiation therapy physician who has a current active 260 
State of Colorado license to practice the healing arts. 261 

24.3.2.2  The use of a therapeutic radiation machine for veterinary applications shall be by, or 262 
under the general supervision of, a radiation therapy veterinarian who has a current 263 
active State of Colorado license to practice veterinary medicine. 264 

24.3.3  Training for an Authorized User of a Therapeutic Radiation Machine. 265 

24.3.3.1  The registrant for a therapeutic radiation machine subject to 24.7, 24.8, or 266 
24.1224.13 or 24.14 shall require each authorized user (radiation therapy physician) to 267 
meet the requirements of Part 2, Appendix 2K. 268 

24.3.4  Training for a Radiation Therapy Registered Medical Physicist. 269 

24.3.4.1  The registrant for a therapeutic radiation machine subject to 24.7, 24.8, or 24.1224.13, 270 
or 24.14 shall require each radiation therapy Registered Medical Physicist to be 271 
registered with the Department for approval as a radiation therapy qualified expert, 272 
designated QE(T), on the basis of training and experience in the clinical applications of 273 
radiation physics to radiation therapy. 274 

24.3.5  Qualifications of a Therapeutic Radiation Machine Operator. 275 

24.3.5.1  Each individual who will be operating a therapeutic radiation machine for human use 276 
shall be: 277 

(1)  An authorized user who meets the requirements of Part 2, Appendix 2K; or 278 

(2)  An individual, designated by a facility authorized user, who meets the requirements of 279 
Part 2, Appendix 2L, “Radiation Therapist (24.3.5) Adequate Radiation Safety 280 
Training and Experience” . 281 

24.3.5.2  Each individual who will be operating a therapeutic radiation machine for veterinary use 282 
shall meet qualification criteria specified by a radiation therapy veterinarian supervising 283 
as provided in 24.3.2.2. 284 

24.3.5.3  The names and training of all personnel currently operating a therapeutic radiation 285 
machine shall be kept on file at the facility. 286 

24.3.5.4  The name and training of each former operator shall be retained for a period of at least 287 
two (2) years beyond the last date the individual was authorized to operate a therapeutic 288 
radiation machine at that facility. 289 

24.3.6  Written safety procedures and rules shall be developed by a Registered Medical Physicist. 290 

24.3.6.1  These safety procedures and rules and shall be available in the control area of a 291 
therapeutic radiation machine, including any restrictions required for the safe operation of 292 
the particular therapeutic radiation machine. 293 

Comment [JJ27]: The Radiation Program is 
phasing out the term “QE(t)” as it is redundant and 

considered to be a dual label with the term 

“Registered medical physicist”.  This term will also 

be phased out during future regulatory changes of 
other impacted regulatory parts. 

 

Comment [BNV28]: This original reference here 

is “circular” and is removed. 
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24.3.6.2  The operator shall be able to demonstrate familiarity with these safety procedures and 294 
rules. 295 

24.3.7  Operating procedures required by 24.7.18 and 24.8.18 shall specify how the Registered Medical 296 
Physicist is to be contacted for problems or emergencies, as well as the specific actions, if any, to 297 
be taken until the Registered Medical Physicist can be contacted. 298 

24.3.8  No individual shall be exposed to the useful beam except for medical therapy purposes pursuant 299 
to a written directive by an authorized user. 300 

24.3.8.1  Deliberate exposure of an individual for training, demonstration or other non-healing-arts 301 
purposes is strictly prohibited. 302 

24.3.9  Each individual associated with the operation of a therapeutic radiation machine shall be 303 
instructed in and shall comply with the provisions of the registrant’s quality management program. 304 

24.3.10  Record Maintenance and Retention. 305 

24.3.10.1  The registrant shall maintain records, for inspection by the Department, in a separate 306 
file or location for each therapeutic radiation machine, including: 307 

(1)  Reports of acceptance testing; 308 

(2)  Records of all surveys, calibrations, and periodic quality assurance checks of the 309 
therapeutic radiation machine required by Part 24, as well as the name(s) of the 310 
person(s) who performed such activities; 311 

(3)  Records of maintenance and/or modifications performed on the therapeutic radiation 312 
machine, as well as the name(s) of the person(s) who performed such services; 313 
and 314 

(4)  Each authorization, in accordance with a written procedure approved by the 315 
Registered Medical Physicist, for the return to use of a therapeutic radiation 316 
machine after service, repair, or upgrade. 317 

24.3.10.2  All records required by Part 24 shall be retained for a period of at least three (3) years 318 
from the date of completion in accordance with Section 2.6.53 of Part 2. 319 

24.4  General Technical Requirements for Facilities Using Therapeutic Radiation Machines. 320 

24.4.1  Protection Surveys. 321 

24.4.1.1  The registrant shall ensure that a radiation protection survey of each facility, new or 322 
existing, has been performed with an operable radiation measurement survey instrument 323 
calibrated in accordance with 24.1124.12. 324 

(1)  The radiation protection survey shall be performed by, or under the personal 325 
supervision of, a Registered Medical Physicist; and 326 

(2)  The radiation protection survey shall verify, with the therapeutic radiation machine in 327 
a “BEAM-ON”  condition and the machine parameters set to produce the 328 
maximum scattering and leakage conditions, that: 329 

(a)  Radiation levels in restricted areas are not likely to cause personnel 330 
exposures in excess of the limits specified in 4.6.1; and 331 

Comment [JJ29]: Correction of a cross-

reference error. 

 

Comment [JJ30]: Correction of section number 
due to subsequent section renumbering. 
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(b)  Radiation levels in unrestricted areas do not exceed the limits specified in 332 
4.14.1. 333 

24.4.1.2  In addition to the requirements of 24.4.1.1, a radiation protection survey shall also be 334 
performed: 335 

(1)  Prior to the first medical use of each therapeutic radiation machine; 336 

(2)  After making any change in the treatment room shielding; 337 

(3)  After making any change in the location of the therapeutic radiation machine within 338 
the treatment room; 339 

(4)  After relocating the therapeutic radiation machine; or 340 

(5)  Before using the therapeutic radiation machine in a manner that could result in 341 
increased radiation levels, relative to the levels measured and documented in the 342 
last survey, in areas outside the radiation therapy treatment room. 343 

24.4.1.3  The survey record shall indicate all instances where the radiation levels exceed the 344 
requirements of Sections 4.6.1 or 4.14.1, as applicablefacility, in the opinion of the 345 
Registered Medical Physicist, is in violation of applicable regulations. The survey record 346 
shall include: 347 

(1)  The date of the measurement(s); 348 

(2)  The reason the survey is required; 349 

(3)  The name of the manufacturer of the therapeutic radiation machine; 350 

(4)  The model number and serial number of the therapeutic radiation machine; 351 

(5)  The instrument(s), with calibration details, used to measure radiation levels; 352 

(6)  A map of the areas surrounding the treatment room that were surveyed; 353 

(7)  The measured dose rate at several points in each area expressed in microsievert (or 354 
millirem) per hour; 355 

(8)  The calculated maximum radiation dose (usually calculated week by week) over a 356 
period of one year for each restricted and unrestricted area to demonstrate 357 
compliance with Sections 4.14.1.1., and 4.14.1.2. of Part 4; and 358 

(9)  The signature of the individual performing or exercising personal supervision of the 359 
survey. 360 

24.4.1.4  If the result of a survey required by 24.4.1.1 or 24.4.1.2 indicates any radiation level in 361 
excess of the respective limit specified in 24.4.1.1, the registrant shall lock the control in 362 
the “OFF”  position and shall not use the unit for treatment of patients.: 363 

 (1)  With prior approval of the Department, the therapeutic radiation machine may 364 
be used Except as may be as necessary to repair, replace, or test the 365 
therapeutic radiation machine, the therapeutic radiation machine shielding, or the 366 
treatment room shielding.; and 367 

Comment [JJ31]: The language is clarified here 
based upon comments from the Colorado Board of 

Health during the request for rulemaking on August 

21, 2013. 

Comment [JJ32]:  Following discussions with 

stakeholders, the language of this provision is 

simplified/clarified and defers to Part 4 for specific 
requirements pertaining to annual public dose limits. 

 

The proposed language differs from language in 
SSRCR Part X (2009), Section X.4.a.iii. 

 

Comment [JJ33]:  Following a stakeholder focus 
group meeting, it is of the opinion of both 

stakeholders and Radiation Program staff that should 

conditions occur where radiation levels exceed those 
of Part 4 (via 24.4.1.1.), and there is a need to 

operate the machine, that the registrant be required to 

obtain approval  from the Department to operate the 

device for testing and repair purposes. This approach  

allows the Department the opportunity to review any 

interim measures to maintain public health and 

safety and ensure compliance prior to use of the 

machine and prior to potential exposure of the public 

or workers. 

 

This proposed language varies from the language of 

SSRCR Part X. 
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(2)  Until the registrant has received a specific exemption from the Department. 368 

24.4.2  Modification of Radiation Therapy Unit or Room Before Beginning a Treatment Program. 369 

24.4.2.1  If the survey required by 24.4.1 indicates that an individual in an unrestricted area may 370 
be exposed to levels of radiation greater than those permitted by 4.14.1, before beginning 371 
the treatment program the registrant shall: 372 

(1)  Either equip the unit with beam direction interlocks or add additional radiation 373 
shielding to ensure compliance with 4.14.1; 374 

(2)  Perform the survey required by 24.4.1 again; and 375 

(3)  Include in the records required by 24.4.4 the results of the initial survey, a description 376 
of the modification made to comply with 24.4.2.1, and the results of the second 377 
survey; or 378 

(4)  Request and receive an authorization under 4.14.3 allowing radiation levels in 379 
unrestricted areas greater than those permitted by 4.14.1. 380 

24.4.3  Dosimetry Equipment. 381 

24.4.3.1  The registrant shall have a calibrated dosimetry system available for use. 382 

(1)  The system shall have been calibrated by the National Institute for Standards and 383 
Technology (NIST) or by an American Association of Physicists in Medicine 384 
(AAPM) Accredited Dosimetry Calibration Laboratory (ADCL); 385 

(2)  The calibration shall have been performed within the previous 24 months and after 386 
any servicing that may have affected system calibration; and 387 

(3)  The dosimetry system shall have been calibrated at an energy range appropriate for 388 
the radiation being measured. 389 

24.4.3.2  The registrant shall have available for use a dosimetry system for quality assurance 390 
check measurements. 391 

(1)  To meet this requirement, the system may be compared with a system that has been 392 
calibrated in accordance with 24.4.3.1. 393 

(2)  This comparison shall have been performed within the previous twelve (12) months 394 
and after each servicing that may have affected system calibration. 395 

(3)  The quality assurance check system may be the same system used to meet the 396 
requirement in 24.4.3.1. 397 

24.4.3.3  The registrant shall maintain a record of each dosimetry system calibration or 398 
(inter)comparison for the duration of the license and/or registration, including for each 399 
calibration or (inter)comparison: 400 

(1)  The date; 401 

(2)  The model numbers and serial numbers of the instruments that were calibrated or 402 
(inter)compared as required by 24.4.3.1 and 24.4.3.2; 403 
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(3)  The correction factors that were determined; 404 

(4)  The names of the individuals who performed the calibration or (inter)comparison; and 405 

(5)  Evidence that: 406 

(a)  Calibration was performed by the Accredited Dosimetry Calibration 407 
Laboratory (ADCL); and / or 408 

(b)  Calibration or The inter(inter)comparison was performed by, or under the 409 
personal supervision of, a Registered Medical Physicist. 410 

24.4.4  Records of Radiation Therapy Surveys and Measurements. 411 

24.4.4.1  The registrant for any therapeutic radiation machine subject to 24.7 or 24.8 shall 412 
maintain a copy of the records required in 24.4.1 and 24.4.2 for Department inspection in 413 
accordance with 2.6.5.4. 414 

24.4.5  Shielding and Safety Design Requirements. 415 

24.4.5.1  Each therapeutic radiation machine subject to 24.7 or 24.8 shall be provided with such 416 
primary and/or secondary barriers as are necessary to ensure compliance with 4.6 and 417 
4.14. 418 

24.4.5.2  Facility design information for all new installations of a therapeutic radiation machine or 419 
installations of a therapeutic radiation machine of higher energy into a room not 420 
previously approved for that energy shall meet the minimum requirements of Appendix 421 
24A and shall be submitted to a Department-approved qualified expert for radiation 422 
therapy for approval prior to actual installation of the therapeutic radiation machine. 423 

24.5  Registered Medical Physicist Support. 424 

24.5.1  In a facility having a therapeutic radiation machine, the Registered Medical Physicist shall perform 425 
the following: 426 

24.5.1.1  Full calibration(s) required by 24.7.16 and 24.8.19; 427 

24.5.1.2  Protection surveys required by 24.4.1; 428 

24.5.1.3  Supervision and review of dosimetry; 429 

24.5.1.4  Beam data acquisition and transfer for computerized dosimetry, and supervision of its 430 
use; 431 

24.5.1.5  Surveys of residual radioactivity required by 24.8.17; 432 

24.5.1.6  General supervision of quality assurance, including establishing written procedures and 433 
reviewing quality assurance checks as required by 24.7.17 and 24.8.20. 434 

24.5.1.7  Consultation with the authorized user in treatment planning, as needed; and 435 

24.5.1.8  Calculations/assessments regarding a reportable medical event. 436 

24.5.2  The Registered Medical Physicist shall be available for problems or emergencies consistent with 437 
the procedure specified pursuant to 24.3.7. 438 

Comment [JJ34]: The proposed change is 

consistent with the language contained in SSRCR 

Part X (2009), Section X.4.c.i. 
 

Comment [JJ35]: The proposed change is 
consistent with the language contained in SSRCR 

Part X (2009). 
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24.6  Quality Management Program. 439 

24.6.1  Each registrant or applicant subject to 24.7 or, 24.8, 24.13, or 24.14 shall develop, implement, 440 
and maintain a quality management program to ensure that radiation will be administered as 441 
directed by the authorized user. 442 

24.6.2  The quality management program shall include provisions for written directives and procedures for 443 
administration of radiation. 444 

24.6.2.1  A written directive: 445 

(1)  Shall be dated and signed by a radiation therapy authorized user prior to the 446 
administration of radiation; 447 

(2)  Shall contain the human patient or human research subject’s name, the type and 448 
energy of the beam, the total dose, dose per fraction, treatment site, and number 449 
of fractions; 450 

(3)  May be revised at the discretion of the authorized user, provided that the revision is 451 
written, dated and signed by the authorized user prior to administration of the 452 
next fraction; 453 

(4)  May be subject to oral revision, if because of the patient’s condition, a delay in the 454 
order to provide a written revision to an existing written directive would jeopardize 455 
the patient’s health, and provided that: 456 

(a)  The oral revision is documented as soon as possible in writing in the patient’s 457 
record; and 458 

(b)  A revised written directive is signed by an authorized user within 48 hours of 459 
the oral revision; and 460 

(5)  Shall be retained (a copy is acceptable) for 3 years. 461 

24.6.2.2  The registrant shall develop, implement, and maintain written procedures to ensure that:  462 

(1)  Prior to the administration of each course of radiation treatments, the human patient’s 463 
or human research subject’s identity is verified by more than one method as the 464 
individual named in the written directive; 465 

(2)  Each administration is in accordance with the written directive; 466 

(3)  Radiation therapy final plans of treatment and related calculations are in accordance 467 
with the respective written directives by: 468 

(a)  Checking both manual and computer generated dose calculations to verify 469 
they are correct and in accordance with the written directive; and 470 

(b)  Verifying that any computer-generated calculations are correctly transferred 471 
into the consoles of therapeutic medical units; 472 

(4)  Any unintended deviation from the written directive is identified, evaluated and 473 
appropriate action is taken; and 474 

Comment [BNV36]: A reference to a 
(subsequent) new section on electronic 

brachytherapy and SRS/SBRT  is added since the 

requirements of 24.6 also apply to these modalities. 

 

Comment [JJ37]: Following a stakeholder 

meeting, the wording was modified for clarity and 

understanding.  
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(5)  The registrant retains a copy of the treatment administration procedures for the 475 
duration of the registration. 476 

24.6.3  Reports and Notifications of Reportable Medical Events. 477 

24.6.3.1  A registrant shall report any event resulting from intervention of a human patient or 478 
human research subject in which the administration of any beam radiotherapy results, or 479 
will result in, unintended permanent functional damage to an organ or a physiological 480 
system, as determined by a physician. 481 

24.6.3.2  Other than events that result from intervention by a human patient or human research 482 
subject, a registrant shall report any event in which the delivered dose to the prescribed 483 
point or volume: 484 

(1)  Involved the wrong individual or the wrong treatment site; or 485 

(2)  Involved: 486 

(a)  A calculated administered dose that differs from the: 487 

(i)  Total prescribed dose by more than 10 percent of the total prescribed 488 
dose, for a total prescribed dose consisting of three (3) or fewer 489 
fractions; or 490 

(ii)  Total prescribed dose by more than 20 percent of the total prescribed 491 
dose; or 492 

(iii)  Weekly prescribed dose by more than 30 percent;  493 

   and 494 

(b)  The event also involved: 495 

(i)  Malfunction or improper placement of any field definition or beam 496 
limiting device, including, but not limited to, a collimator, a mask, 497 
a diaphragm, a cone, or a block; or 498 

(ii)  Miscalculation of dose administered to the individual; or 499 

(iii)  Written facility radiotherapy procedures or protocols not being 500 
followed. 501 

24.6.3.3  The registrant shall notify the Department by telephone no later than the next calendar 502 
day after discovery of the reportable medical event. 503 

24.6.3.4  The registrant shall submit a written report to the Department within 15 calendar days 504 
after discovery of the reportable medical event pursuant to 24.6, to include: 505 

(1)  The registrant or licensee’s name; 506 

(2)  The name of the authorized user who signed the written directive and/or who 507 
supervised delivery of the prescribed dose; 508 

(3)  The name(s) of the Registered Medical Physicist(s); 509 

Comment [BNV38]: This language is deleted 

based upon stakeholder input and Department 

discussions.  Stakeholders suggested elimination of 

the language in the later part of the provision as the 

criteria specified in provision “(a)”  would be a result 

of problems identified in “(b)” in most cases. 

 

By eliminating the language as indicated, the 

threshold for a reportable medical event may be 

lowered slightly. 
 

This original language was not present in SSRCR 

Part X (2009). 
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(4)  The name(s) of the radiation therapist(s) (see Appendix 24D); 510 

(5)  A brief description of the event; 511 

(6)  Why the event occurred; 512 

(7)  The room the event occurred in; 513 

(8)  The type of radiotherapy equipment involved in the event; 514 

(9)  Copies of written protocols; 515 

(10)  The effect, if any, on the individual who received the dose; 516 

(11)  Actions, if any, that have been taken, or are planned, to prevent recurrence; and 517 

(12)  Certification that the registrant notified the individual who received the dose (or the 518 
individual's responsible relative or guardian) or, if not, the reason notification was 519 
not provided. 520 

24.6.3.5  The report shall not contain the affected individual's name or any other information that 521 
could lead to identification of the individual who received the dose. 522 

24.6.3.6  The registrant shall provide notification of the reportable medical event, no later than 24 523 
hours after its discovery, to the authorized user (and to the referring physician if other 524 
than the authorized user). 525 

24.6.3.7  The registrant shall notify the affected individual who is the subject of the reportable 526 
medical event no later than 24 hours after the reportable medical event is discovered, 527 
unless, based on medical judgment, the authorized user informs the registrant in writing 528 
that telling the individual would be harmful. 529 

(1)  The registrant shall notify the affected individual as soon as possible if the 530 
authorized useraffected individual cannot be reached within 24 hours. 531 

(2)  The registrant shall not delay any appropriate medical care for the affected 532 
individual, including any necessary remedial care as a result of the reportable 533 
medical event, because of any delay in notification. 534 

(3)  To meet the requirements of this section, the notification of the affected individual 535 
who is the subject of the reportable medical event may be made instead to that 536 
individual's responsible relative or guardian. 537 

(4)  If a verbal notification is made, the registrant shall inform the affected individual, or 538 
appropriate responsible relative or guardian, that a written description of the 539 
event can be obtained from the registrant upon request. The registrant shall 540 
provide such a written description if requested. 541 

24.6.3.8  Aside from the notification requirement, nothing in this section affects any rights or 542 
duties of registrants, licensees, and physicians in relation to each other, to an individual 543 
affected by the reportable medical event, or to that individual's responsible relatives or 544 
guardians. 545 

24.6.3.9  A registrant shall retain a record of a reportable medical event for 3 years, containing: 546 

Comment [JJ39]: This reference is deleted as 

this appendix no longer exists in Part 24. 

Comment [JJ40]: For consistency within this 
section, the term “affected individual” is used. 

Comment [JJ41]: For consistency and clarity 

within this section, the term “affected individual” is 

used in lieu of the more lengthy description. 
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(1)  The registrant’s or licensee's name; 547 

(2)  The name of each individual involved; 548 

(3)  The medical records number or equivalent means to identify the individual who is the 549 
subject of the reportable medical event; 550 

(4)  A brief description of the event and why it occurred; 551 

(5)  The effect, if any, on any individual who received the dose; 552 

(6)  The actions, if any, taken, or planned, to prevent recurrence; and 553 

(7)  Whether the registrant notified the individual (or the individual's responsible relative 554 
or guardian) or, if not, the reason notification was not provided. 555 

24.6.3.10  A copy of the record required under 24.6.3.9 shall be provided to the authorized 556 
user(s), if other than the registrant or licensee, within 15 calendar days after discovery of 557 
the reportable medical event. 558 

SPECIFIC REQUIREMENTS 559 

24.7  Therapeutic Radiation Machines of Less Than 500 kV. 560 

24.7.1  Leakage Radiation. 561 

24.7.1.1  For each therapeutic radiation machine, the registrant shall determine for all systems 562 
the maximum leakage radiation at 5 centimeters from the tube housing assembly, and 563 
also at 1 meter from the target for systems   >  50 to  < 500 kV, or obtain equivalent 564 
measured and published data from the manufacturer or by other means acceptable to the 565 
Department. 566 

24.7.1.2  When the x-ray tube is operated at its maximum rated tube current for the maximum kV, 567 
the leakage air kerma rate: 568 

(1)  For systems 5 to 50 kV, shall not exceed 1 mGy (100 mrad) in any one hour, 569 
measured at any position 5 centimeters from the tube housing assembly. 570 

(2)  For systems   >  50 to  < 500 kV, shall not exceed 1 cGy (1 rad) in any one hour, 571 
measured at a distance of 1 meter from the target in any direction. 572 

(a)  This air kerma rate measurement may be averaged over areas no larger than 573 
100 square centimeters. 574 

(b)  In addition, the air kerma rate at a distance of 5 centimeters from the surface 575 
of the tube housing assembly shall not exceed 30 cGy (30 rad) per hour. 576 

24.7.1.3  Records on leakage radiation measurements shall be maintained at the installation for 577 
inspection by the Department. 578 

24.7.2  Permanent Beam Limiting Devices. 579 

24.7.2.1  Permanent diaphragms or cones used for limiting the useful beam shall provide at least 580 
the same degree of attenuation as required for the tube housing assembly. 581 
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24.7.3  Adjustable or Removable Beam Limiting Devices. 582 

24.7.3.1  All adjustable or removable beam limiting devices, diaphragms, cones or blocks shall 583 
not transmit more than five (5) percent of the useful beam for the most penetrating beam 584 
used. 585 

24.7.3.2  When adjustable beam limiting devices are used, the position and shape of the radiation 586 
field shall be indicated by a light beam, as applicable to the device as originally 587 
manufactured. 588 

24.7.4  Filter System. 589 

24.7.4.1  The filter system shall be so designed that: 590 

(1)  Filters cannot be accidentally displaced at any possible tube orientation; 591 

(2)  An interlock system prevents irradiation if the proper filter is not in place; 592 

(3)  The air kerma rate escaping from the filter slot shall not exceed 1 cGy (1 rad) per 593 
hour at one meter under any operating conditions; and 594 

(4)  Each filter shall be marked as to its material of construction and its thickness. 595 

24.7.5  Tube Immobilization. 596 

24.7.5.1  The x-ray tube shall be so mounted that it cannot accidentally turn or slide with respect 597 
to the housing aperture; and 598 

24.7.5.2  The tube housing assembly shall be capable of being immobilized for stationary portal 599 
treatments. 600 

24.7.6  Source Marking. 601 

24.7.6.1  The tube housing assembly shall be so marked that it is possible to determine the 602 
location of the source to within 5 millimeters, and such marking shall be readily 603 
accessible for use during calibration procedures. 604 

24.7.7  Beam Block. 605 

24.7.7.1  On contact therapy systems, a shield of at least 0.5 millimeters of lead equivalency at 606 
100 kV shall be positioned over the entire useful beam exit port during periods when the 607 
tube is energized and the beam is not in use. 608 

24.7.8  Timer. 609 

24.7.8.1  A suitable irradiation control device shall be provided to terminate the irradiation after a 610 
pre-set time interval. 611 

24.7.8.2  The timer required by 24.7.8.1 shall: 612 

(1)  Have a display at the treatment control panel; 613 

(2)  Have a pre-set time selector and an elapsed time or time remaining indicator; 614 

Comment [BNV42]: Language is added to allow 

for exceptions when the device was not 

manufactured with a light beam field indicator 

system. 

 

Although it is believed that older therapy systems 

without a light beam field indicator are not in use in 

Colorado, that cannot be verified at this time. 
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(3)  Be a cumulative timer that activates with an indication of “BEAM-ON”  and retains its 615 
reading after irradiation is interrupted or terminated.  After irradiation is  616 
terminated and before irradiation can be reinitiated, it shall be necessary to 617 
reset the elapsed time indicator; 618 

(4)  Terminate irradiation when a pre-selected time has elapsed, if any dose monitoring 619 
system present has not previously terminated irradiation; 620 

(5)  Permit accurate pre-setting and determination of exposure times as short as one 621 
second; 622 

(6)  Not permit an exposure if set at zero; 623 

(7)  Not activate until the shutter is opened when irradiation is controlled by a shutter 624 
mechanism unless calibration includes a timer error correction to compensate for 625 
mechanical lag; and 626 

(8)  Be accurate to within one percent of the selected value or one second, whichever is 627 
greater. 628 

24.7.9  Control Panel Functions. 629 

24.7.9.1  The control panel, in addition to the displays required by other provisions in 24.7, shall 630 
have: 631 

(1)  An indication of whether electrical power is available at the control panel and if 632 
activation of the x-ray tube is possible; 633 

(2)  An indication of whether x-rays are being produced; 634 

(3)  A means for indicating x-ray tube potential and current; 635 

(4)  A means for terminating an exposure at any time; 636 

(5)  For therapeutic radiation machines installed after November 30, 1994, aA locking 637 
device which will prevent unauthorized use of the therapeutic radiation machine; 638 
and 639 

(6)  For therapeutic radiation machines manufactured after September 30, 1999, a 640 
positive display of specific filter(s) in the beam. 641 

24.7.10  Multiple Tubes. 642 

24.7.10.1  When a control panel may energize more than one x-ray tube: 643 

(1)  Only one x-ray tube shall activate at any time; 644 

(2)  The control panel shall have an indicator that identifies which x-ray tube is activated; 645 
and 646 

(3)  An indicator at the tube housing assembly shall identify when that tube is energized. 647 

24.7.11  Target-Skin Distance (TSD). 648 

Comment [BNV43]:  
The proposed change is consistent with the language 

contained in SSRCR Part X (2009), Section X.6.h.ii. 

 

Comment [BNV44]: All therapy machines 

currently registered in Colorado were installed after 

11/30/1994 so this statement is no longer necessary. 
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24.7.11.1  Means shall be provided to determine the central axis TSD to within one centimeter 649 
and to reproduce this measurement to within 2 millimeters thereafter. 650 

24.7.12  Shutters. 651 

24.7.12.1  Unless it is possible to bring the x-ray output to the prescribed exposure parameters 652 
within five (5) seconds after turning “ON”  the x-ray switch to energize the x-ray tube, the 653 
beam shall be attenuated by a shutter having a lead equivalency not less than that of the 654 
tube housing assembly. 655 

(1)  In addition, after the unit is at operating parameters, the shutter shall be controlled by 656 
the operator from the control panel. 657 

(2)  An indication of shutter position shall appear at the control panel. 658 

24.7.13  Low Filtration X-ray Tubes. 659 

24.7.13.1  Each therapeutic radiation machine equipped with a beryllium or other low-filtration 660 
window (HVL  < 0.1 mm of Al) shall be clearly labeled as such upon the tube housing 661 
assembly and shall be provided with a permanent warning device on the control panel 662 
that is activated when no additional filtration is present, to indicate that the dose rate is 663 
very high.. 664 

24.7.14  Facility Design Requirements for Therapeutic Radiation Machines Capable of Operating in the 665 
Range 50 kV to 500 kV. 666 

24.7.14.1  In addition to shielding adequate to meet requirements of 24.4.5, the treatment room 667 
shall meet the following design requirements: 668 

(1)  Provision shall be made for continuous two-way aural communication between the 669 
patient and the operator at the control panel, except for an intraoperative 670 
radiotherapy (IORT) room where the patient is under general anesthesia and no 671 
staff remain in the room. 672 

(2)  Viewing Systems. 673 

(a)  Windows, mirrors, closed-circuit television or an equivalent viewing system 674 
shall be provided to permit continuous observation of the patient 675 
following positioning and during irradiation. 676 

(b)  The viewing system shall be so located that the operator may observe the 677 
patient from the treatment control panel. 678 

(b)  The therapeutic radiation machine shall not be used for patient irradiation 679 
unless at least one viewing system is operational. 680 

24.7.15  Additional Requirements. 681 

24.7.15.1  Treatment rooms that contain a therapeutic radiation machine capable of operating 682 
above 150 kV shall meet the following additional requirements: 683 

(1)  All protective barriers shall be fixed except for entrance doors or beam interceptors; 684 

(2)  The control panel shall be located outside the treatment room or in a totally enclosed 685 
booth; 686 

Comment [BNV45]: The proposed change is 

consistent with the language contained in SSRCR 

Part X (2009), Section X.6.m. 

 

HRG



*DRAFT 2 – 10/09/2013* 

24 - 20 
 

(3)  Interlocks shall be provided such that all entrance doors, including doors to any 687 
interior booths, shall be closed before treatment can be initiated or continued. If 688 
the radiation beam is interrupted by any door opening, it shall not be possible to 689 
restore the machine to operation without closing the door and reinitiating 690 
irradiation by manual action at the control panel; and 691 

(4)  When any door referred to in 24.7.15.1(3) is opened while the x-ray tube is activated, 692 
the air kerma rate in the useful beam at a distance of one meter from the source 693 
shall be reduced to less than 1 mGy (100 mrad) per hour. 694 

24.7.16  Full Calibration Measurements. 695 

24.7.16.1  Full calibration of a therapeutic radiation machine subject to 24.7 shall be performed 696 
by, or under the personal supervision of, a Registered Medical Physicist: 697 

(1)  Before the first medical use following installation or reinstallation of the therapeutic 698 
radiation machine; 699 

(2)  At intervals not exceeding one year; and 700 

(3)  Before medical use under the following conditions: 701 

(a)  Whenever quality assurance check measurements indicate that the radiation 702 
output differs by more than five (5) percent from the value obtained at the 703 
last full calibration and the difference cannot be reconciled; and 704 

(b)  Following any component replacement, major repair, or modification of 705 
components that could significantly affect the characteristics of the 706 
radiation beam. 707 

(4)  Notwithstanding the requirements of 24.7.16.1(3): 708 

(a)  Full calibration of therapeutic radiation machines with multi-energy 709 
capabilities is required only for those modes and/or energies that are not 710 
within their acceptable range; and 711 

(b)  If the repair, replacement or modification does not affect all energies, full 712 
calibration shall be performed on the affected energy that is in most 713 
frequent use in treatments at the facility. The remaining energies may be 714 
validated with quality assurance check procedures against the criteria in 715 
24.7.16.1(3)(a). 716 

24.7.16.2  To satisfy the requirement of 24.7.16.1, full calibration shall include all measurements 717 
recommended for annual calibration by AAPM Report 46, or AAPM Task Group 142 718 
report unless the Registered Medical Physicist determines that a particular 719 
recommendation of these reports AAPM Report 46 is not warranted for the clinical tasks 720 
for which the equipment will be used, or is not applicable to the type of therapy 721 
device in use.  Deviations from these guidance documents shall be documented in 722 
the written procedures. 723 

24.7.16.3  The registrant shall maintain a record of each calibration for the duration of the 724 
registration, to include: 725 

(1)  The date of the calibration; 726 

Comment [JJ46]: Changes to this section are 
based upon recommendations from a stakeholder 

focus group.  The AAPM Task Group 142 report is 
added as it addresses newer technologies not in wide 

use when AAPM report 46 was issued.  AAPM Task 

Group 142 report enhances but does not fully replace 

all aspects of AAPM report 46 and therefore are used 

in concert with one another. 
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(2)  The manufacturer's name, model number, and serial number for both the therapeutic 727 
radiation machine and the x-ray tube; 728 

(3)  The manufacturer's name, model number and serial number for the instrument(s) 729 
used to calibrate the therapeutic radiation machine; and 730 

(4)  The signature of the Registered Medical Physicist performing or exercising personal 731 
supervision of the calibration. 732 

24.7.17  Periodic Quality Assurance Checks. 733 

24.7.17.1  Periodic quality assurance checks shall be performed on therapeutic radiation 734 
machines subject to 24.7, which are capable of operation at greater than or equal to 50 735 
kV. 736 

24.7.17.2  To satisfy the requirement of 24.7.17.1, quality assurance checks shall meet the 737 
following requirements: 738 

(1)  The registrant shall perform quality assurance checks in accordance with written 739 
procedures established by the Registered Medical Physicist; and 740 

(2)  The quality assurance check procedures shall specify the frequency at which tests or 741 
measurements are to be performed. 742 

(a)  The quality assurance check procedures shall specify that the quality 743 
assurance check shall be performed during the calibration specified in 744 
24.7.16.1. 745 

(b)  The acceptable tolerance for each parameter measured in the quality 746 
assurance check, when compared to the value for that parameter 747 
determined in the calibration specified in 24.7.16.1, shall be stated. 748 

24.7.17.3  The cause for a parameter exceeding a tolerance set by the Registered Medical 749 
Physicist shall be investigated and corrected before the system is used for patient 750 
irradiation. 751 

24.7.17.4  Whenever a quality assurance check indicates a significant change in the operating 752 
characteristics of a system, as specified in the Registered Medical Physicist's quality 753 
assurance check procedures, the system shall be recalibrated as required in 24.7.16.1. 754 

24.7.17.5  The registrant shall use the dosimetry system described in 24.4.3.2 to make the quality 755 
assurance check required in 24.7.17.2. 756 

24.7.17.6  The registrant shall have the Registered Medical Physicist review and sign the results 757 
of each radiation output quality assurance check within one month of the date that the 758 
check was performed. 759 

24.7.17.7  The registrant shall ensure that safety quality assurance checks of therapeutic 760 
radiation machines subject to 24.7 are performed at intervals not to exceed one month. 761 

24.7.17.8  Notwithstanding the requirements of 24.7.17.6 and 24.7.17.7, the registrant shall 762 
ensure that no therapeutic radiation machine is used to administer radiation to humans 763 
unless the quality assurance checks required by 24.7.17.6 and 24.7.17.7 have been 764 
performed within the 30 day period immediately prior to said administration. 765 
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24.7.17.9  To satisfy the requirement of 24.7.17.7, safety quality assurance checks shall ensure 766 
proper operation of: 767 

(1)  Electrical interlocks at each radiation therapy room entrance; 768 

(2)  The “BEAM-ON”  and termination switches; 769 

(3)  If applicable, beam condition indicator lights on the access door(s), control console, 770 
and in the radiation therapy room; 771 

(4)  Viewing systems; and 772 

(5)  If applicable, electrically operated treatment room doors from inside and outside the 773 
treatment room. 774 

24.7.17.10  The registrant shall maintain a record of each quality assurance check required by 775 
24.7.17.1 and 24.7.17.7 for three (3) years, including: 776 

(1)  The date of the quality assurance check; 777 

(2)  The manufacturer's name, model number, and serial number of the therapeutic 778 
radiation machine; 779 

(3)  The manufacturer's name, model number and serial number for the instrument(s) 780 
used to measure the radiation output of the therapeutic radiation machine; and 781 

(4)  The signature of the individual who performed the periodic quality assurance check. 782 

24.7.18  Operating Procedures. 783 

24.7.18.1  The therapeutic radiation machine shall not be used for irradiation of a patient unless 784 
the requirements of 24.7.16 and 24.7.17 have been met; 785 

24.7.18.2  Therapeutic radiation machines shall not be left unattended unless secured pursuant 786 
to 24.7.9.1(5); 787 

24.7.18.3  When a patient must be held in position for radiation therapy, mechanical supporting or 788 
restraining devices shall be used; 789 

24.7.18.4  The tube housing assembly shall not be held by an individual during operation unless 790 
the assembly is designed to require such holding and the peak tube potential of the 791 
system does not exceed 50 kV. 792 

(1)  In such cases, the holder shall wear protective gloves and apron of not less than 0.5 793 
millimeters lead equivalency at 100 kV; 794 

24.7.18.5  A copy of the current operating and emergency procedures shall be maintained at the 795 
therapeutic radiation machine control console; and 796 

24.7.18.6  No individual other than the patient shall be in the treatment room during exposures 797 
from therapeutic radiation machines operating above 150 kV. 798 

24.7.18.7  At energies less than or equal to 150 kV, any individual, other than the patient, in the 799 
treatment room shall be protected by a barrier sufficient to meet the requirements of 4.6.  800 
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24.8  Therapeutic Radiation Machines - Photon Therapy Systems (500 kV and Above) and Electron 801 
Therapy Systems (500 keV and Above). 802 

24.8.1  Facility Design Requirements in Addition to Shielding Required by 24.4.5 and Appendix 24A. 803 

24.8.1.1  All protective barriers shall be fixed, except for access doors to the treatment room or 804 
movable beam interceptors. 805 

24.8.1.2  The control panel, in addition to other requirements specified in Part 24, shall: 806 

(1)  Be located outside the treatment room; 807 

(2)  Provide an indication of whether electrical power is available at the control panel and 808 
if activation of the radiation is possible; 809 

(3)  Provide an indication of whether radiation is being produced; and 810 

(4)  Include an access control (locking) device that will prevent unauthorized use of the 811 
therapeutic radiation machine. 812 

24.8.1.3  Viewing Systems. 813 

(1)  Windows, mirrors, closed-circuit television or an equivalent viewing system shall be 814 
provided to permit continuous observation of the patient following positioning and 815 
during irradiation. 816 

(2)  The viewing system shall be so located that the operator may observe the patient 817 
from the treatment control panel. 818 

(3)  The therapeutic radiation machine shall not be used for patient irradiation unless at 819 
least one viewing system is operational. 820 

24.8.1.4  Communication. 821 

(1)  Provision shall be made for continuous two-way communication between the patient 822 
and the operator at the control panel. 823 

(2)  The therapeutic radiation machine shall not be used for irradiation of a patient unless 824 
continuous two-way communication is possible. 825 

24.8.1.5  Room Entrances. 826 

(1)  Each treatment room entrance shall be provided with a warning light, in a readily 827 
observable position near the outside of each access door or entrance, that will 828 
indicate when the useful beam is “ON”  and when it is “OFF” . 829 

24.8.1.6  Entrance Interlocks. 830 

(1)  Interlocks shall be provided such that all access controls are activated before 831 
treatment can be initiated or continue. 832 

(2)  If the radiation beam is interrupted by any access control, it shall not be possible to 833 
restore the machine to operation without resetting the access control and 834 
reinitiating irradiation by manual action at the control panel. 835 
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24.8.1.7  Beam Interceptor Interlocks. 836 

(1)  If the shielding material in any protective barrier requires the presence of a beam 837 
interceptor to ensure compliance with 4.14.1, interlocks shall be provided to 838 
prevent the production of radiation, unless the beam interceptor is in place, 839 
whenever the useful beam is directed at the designated barriers. 840 

24.8.1.8  Emergency Cutoff Switches. 841 

(1)  At least one emergency power cutoff switch shall be located in the radiation therapy 842 
room and shall terminate all equipment electrical power including radiation and 843 
mechanical motion. This switch is in addition to the termination switch required 844 
by 24.8.11. 845 

(2)  All emergency power cutoff switches shall include a manual reset so that the 846 
therapeutic radiation machine cannot be restarted from the unit's control console 847 
without resetting the emergency cutoff switch. 848 

24.8.1.9  Safety Interlocks. 849 

(1)  All safety interlocks shall be designed so that any defect or component failure in the 850 
safety interlock system prevents or terminates operation of the therapeutic 851 
radiation machine. 852 

24.8.2  Leakage Radiation Outside the Maximum Useful Beam in Photon and Electron Modes. 853 

24.8.2.1  The absorbed dose due to leakage radiation (excluding neutrons) at any point outside 854 
the maximum sized useful beam, but within a circular plane of radius 2 meters which is 855 
perpendicular to and centered on the central axis of the useful beam at the nominal 856 
treatment distance (i.e. patient plane), shall not exceed a maximum of 0.2 percent and an 857 
average of 0.1 percent of the absorbed dose on the central axis of the beam at the 858 
nominal treatment distance. Measurements shall be averaged over an area not 859 
exceeding 100 square centimeters at a minimum of 16 points uniformly distributed in the 860 
plane; 861 

24.8.2.2  Except for the area defined in 24.8.2.1, the absorbed dose due to leakage radiation 862 
(excluding neutrons) at one meter from the electron path between the electron source 863 
and the target or electron window shall not exceed 0.5 percent of the absorbed dose on 864 
the central axis of the beam at the nominal treatment distance. Measurements shall be 865 
averaged over an area not exceeding 100 square centimeters; 866 

24.8.2.3  For equipment manufactured after September 30, 1999, the neutron absorbed dose 867 
outside the useful beam shall be in compliance with International Electrotechnical 868 
Commission, Document 601-2-1, June 1998; and 869 

24.8.2.4  For each therapeutic radiation machine, the registrant shall determine the leakage 870 
radiation existing at the positions specified in 24.8.2.1, 24.8.2.2 and 24.8.2.3 for the 871 
specified operating conditions, or obtain equivalent measured and published leakage 872 
radiation data from the manufacturer or by other means acceptable to the Department.  873 

24.8.2.5  Records on leakage radiation measurements shall be maintained at the installation for 874 
inspection by the Department. 875 

24.8.3  Leakage Radiation Through Beam Limiting Devices. 876 
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24.8.3.1  Photon Radiation. 877 

(1)  All adjustable or interchangeable beam limiting devices, excluding secondary custom 878 
blocks, shall attenuate the useful beam such that at the nominal treatment 879 
distance, the maximum absorbed dose anywhere in the area shielded by the 880 
beam limiting device(s) shall not exceed two (2) percent of the maximum 881 
absorbed dose on the central axis of the useful beam measured in a 10 882 
centimeter by 10 centimeter radiation field; 883 

24.8.3.2  Electron Radiation. 884 

(1)  All adjustable or interchangeable electron applicators shall attenuate the radiation, 885 
including but not limited to photon radiation generated by electrons incident on 886 
the beam limiting device and electron applicator and other parts of the radiation 887 
head, such that the absorbed dose in a plane perpendicular to the central axis of 888 
the useful beam at the nominal treatment distance shall not exceed: 889 

(a)  A maximum of two (2) percent and average of 0.5 percent of the absorbed 890 
dose, at dose maximum, on the central axis of the useful beam at the 891 
nominal treatment distance. This limit shall apply beyond a line 7 892 
centimeters outside the periphery of the useful beam; and 893 

(b)  A maximum of ten (10) percent of the absorbed dose, at dose maximum, on 894 
the central axis of the useful beam at the nominal treatment distance. 895 
This limit shall apply beyond a line 2 centimeters outside the periphery of 896 
the useful beam. 897 

24.8.3.3  Measurement of Leakage Radiation. 898 

(1)  Photon Radiation. 899 

(a)  Measurements of leakage radiation through the beam limiting devices shall 900 
be made with the beam limiting devices closed and any residual aperture 901 
blocked by at least two (2) tenth-value-layers (TVL) of suitable absorbing 902 
material. In the case of overlapping beam-limiting devices, the leakage 903 
radiation through each set shall be measured independently at the depth 904 
of maximum dose. 905 

(b)  Measurements shall be made using a radiation detector of area not 906 
exceeding 10 square centimeters; 907 

(2)  Electron Radiation. 908 

(a)  Measurements of leakage radiation through the electron applicators shall be 909 
made with the electron beam directed into the air and using a radiation 910 
detector of area up to but not exceeding one square centimeter suitably 911 
protected against radiation that has been scattered from material beyond 912 
the radiation detector. 913 

(b)  Measurements shall be made using one centimeter of water equivalent build-914 
up material. 915 

24.8.4  Filters/Wedges. 916 
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24.8.4.1  Each wedge filter that is removable from the system shall be clearly marked with an 917 
identification number. 918 

24.8.4.2  For removable wedge filters, the nominal wedge angle shall appear on the wedge or 919 
wedge tray (if permanently mounted to the tray). 920 

24.8.4.3  If the wedge or wedge tray is significantly damaged, the wedge transmission factor shall 921 
be re-determined; 922 

24.8.4.4  For equipment manufactured after September 30, 1999, which utilizes wedge filters, 923 
interchangeable field-flattening filters, or interchangeable beam scattering foils: 924 

(1)  Irradiation shall not be possible until a selection of a filter or a positive selection to 925 
use “no filter”  has been made at the treatment control panel, either manually or 926 
automatically; 927 

(2)  An interlock system shall be provided to prevent irradiation if the filter selected is not 928 
in the correct position as selected by the operator or as required by the 929 
energy/mode selected by the operator; 930 

(3)  A display shall be provided at the treatment control panel showing the wedge filter(s); 931 
and 932 

(4)  An interlock shall be provided to prevent irradiation if there is a mismatch between 933 
the filter and/or beam scattering foil selected by the operator or required for the 934 
energy/modality selected by the operator. 935 

24.8.4.5  If the absorbed dose rate information required by 24.8.9 relates exclusively to operation 936 
with a field-flattening filter or beam scattering foil in place, such foil or filter shall be 937 
removable from the therapeutic radiation machine only by the use of tools; 938 

24.8.5  Stray Radiation in the Useful Beam. 939 

24.8.5.1  The registrant shall determine during acceptance testing, or obtain from the 940 
manufacturer or by other means acceptable to the Department, measured and published 941 
data sufficient to ensure that x-ray stray radiation in the useful electron beam, absorbed 942 
dose at the surface during x-ray irradiation and stray neutron radiation in the useful x-ray 943 
beam are in compliance with International Electrotechnical Commission, Document 601-944 
2-1, June 1998, or equivalent criteria. 945 

24.8.6  Beam Monitors. 946 

24.8.6.1  All therapeutic radiation machines subject to 24.8 shall be provided with redundant 947 
beam monitoring systems. The sensors for these systems shall be fixed in the useful 948 
beam during treatment to indicate the dose monitor unit rate. 949 

24.8.6.2  All therapeutic radiation machines subject to 24.8 shall be provided with at least two (2) 950 
independently powered integrating dose meters. 951 

(1)  Alternatively, common elements may be used if the production of radiation is 952 
terminated upon failure of any common element. 953 

(2)  Equipment manufactured on or before September 30, 1999, shall be provided with at 954 
least one radiation detector. This detector shall be incorporated into a useful 955 
beam monitoring system. 956 
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24.8.6.3  The detector and the system into which that detector is incorporated shall meet the 957 
following requirements: 958 

(1)  Each detector shall be removable only with tools and, if movable, shall be interlocked 959 
to prevent incorrect positioning; 960 

(2)  Each detector shall form part of a beam monitoring system from whose readings in 961 
dose monitor units the absorbed dose at a reference point can be calculated; 962 

(3)  Each beam monitoring system shall be capable of independently monitoring, 963 
interrupting, and terminating irradiation; and 964 

(4)  The design of the beam monitoring systems shall ensure that the: 965 

(a)  Malfunctioning of one system shall not affect the correct functioning of the 966 
other systems; and 967 

(b)  Failure of either system shall terminate irradiation or prevent the initiation of 968 
radiation; 969 

(5)  Each beam monitoring system shall have a legible display at the treatment control 970 
panel. For equipment manufactured after September 30, 1999, each display 971 
shall: 972 

(a)  Maintain a reading until intentionally reset; 973 

(b)  Have only one scale and no electrical or mechanical scale multiplying 974 
factors; 975 

(c)  Utilize a design such that increasing dose is displayed by increasing 976 
numbers; and 977 

(d)  In the event of power failure, the beam monitoring information required in 978 
24.8.6.3(5)(c) displayed at the control panel at the time of failure shall be 979 
retrievable in at least one system for a twenty (20) minute period of time. 980 

24.8.7  Beam Symmetry. 981 

24.8.7.1  Bent-beam linear accelerators subject to 24.8 shall be provided with auxiliary device(s) 982 
to monitor beam symmetry; 983 

24.8.7.2  The device(s) required in 24.8.7.1 shall be able to detect field asymmetry greater than 984 
ten (10) percent; and 985 

24.8.7.3  The device(s) required in 24.8.7.1 shall be configured to terminate irradiation if the 986 
specifications in 24.8.7.2 cannot be maintained. 987 

24.8.8  Selection and Display of Dose Monitor Units. 988 

24.8.8.1  Irradiation shall not be possible until a new selection of a number of dose monitor units 989 
has been made at the treatment control panel; 990 

24.8.8.2  The pre-selected number of dose monitor units shall be displayed at the treatment 991 
control panel until reset manually for the next irradiation; 992 
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24.8.8.3  After termination of irradiation, it shall be necessary to reset the dosimeter display 993 
before subsequent treatment can be initiated; and 994 

24.8.8.4  For equipment manufactured after September 30, 1999, after termination of irradiation, 995 
it shall be necessary for the operator to reset the pre-selected dose monitor units before 996 
irradiation can be initiated. 997 

24.8.9  Air Kerma Rate/Absorbed Dose Rate. 998 

24.8.9.1  For equipment manufactured after September 30, 1999, a system shall be provided 999 
from whose readings the air kerma rate or absorbed dose rate at a reference point can 1000 
be calculated. The radiation detectors specified in 24.8.6 may form part of this system. 1001 

24.8.9.2  In addition: 1002 

(1)  The dose monitor unit rate shall be displayed at the treatment control panel; 1003 

(2)  If the equipment can deliver under any conditions an air kerma rate or absorbed dose 1004 
rate at the nominal treatment distance more than twice the maximum value 1005 
specified by the manufacturer, a device shall be provided which terminates 1006 
irradiation when the air kerma rate or absorbed dose rate exceeds a value twice 1007 
the specified maximum; 1008 

(3)  If the equipment can deliver under any fault condition(s) an air kerma rate or 1009 
absorbed dose rate at the nominal treatment distance more than ten (10) times 1010 
the maximum value specified by the manufacturer, a device shall be provided to 1011 
prevent the air kerma rate or absorbed dose rate anywhere in the radiation field 1012 
from exceeding twice the specified maximum value and to terminate irradiation if 1013 
the excess absorbed dose at the nominal treatment distance exceeds 4 Gy (400 1014 
rad); and 1015 

(4)  For each therapeutic radiation machine, the registrant shall determine, or obtain from 1016 
the manufacturer or by other means acceptable to the Department, the maximum 1017 
value(s) specified in 24.8.9.2(2) and 24.8.9.3(3) for the specified operating 1018 
conditions. 1019 

24.8.9.3  The following records shall be maintained at the installation for inspection by the 1020 
Department: 1021 

(1)  The dose rate at which the irradiation will be terminated pursuant to 24.8.9.2(2); and 1022 

(2)  The maximum value(s) specified in 24.8.9.2(2) and 24.8.9.2(3). 1023 

24.8.10  Termination of Irradiation by the Beam Monitoring System or Systems During Stationary Beam 1024 
Radiation Therapy. 1025 

24.8.10.1  Each primary system shall terminate irradiation when the pre-selected number of dose 1026 
monitor units has been detected by the system; 1027 

24.8.10.2  If the original design of the equipment included a secondary dose monitoring system, 1028 
that system shall be capable of terminating irradiation when not more than fifteen (15) 1029 
percent or 40 dose monitor units above the pre-selected number of dose monitor units 1030 
set at the control panel has been detected by the secondary dose monitoring system; and 1031 

Comment [JJ47]: Correction of reference, 

consistent with SSRCR Part X. 

HRG



*DRAFT 2 – 10/09/2013* 

24 - 29 
 

24.8.10.3  For equipment manufactured after September 30, 1999, an indicator on the control 1032 
panel shall show which monitoring system has terminated irradiation. 1033 

24.8.11  Termination of Irradiation. 1034 

24.8.11.1  It shall be possible to terminate irradiation and equipment movement or go from an 1035 
interruption condition to termination condition at any time from the operator's position at 1036 
the treatment control panel. 1037 

24.8.12  Interruption of Irradiation. 1038 

24.8.12.1  If a therapeutic radiation machine has an interrupt mode, it shall be possible to 1039 
interrupt irradiation and equipment movements at any time from the treatment control 1040 
panel. 1041 

24.8.12.2   Following an interruption it shall be possible to restart irradiation by operator action 1042 
without any reselection of operating conditions. 1043 

24.8.12.3  If any change is made of a pre-selected value during an interruption, irradiation and 1044 
equipment movements shall be automatically terminated. 1045 

24.8.13  Timer. 1046 

24.8.13.1  A suitable irradiation control device shall be provided to terminate the irradiation after a 1047 
pre-set time interval. 1048 

24.8.13.2  The timer shall: 1049 

(1)  Have a display at the treatment control panel; 1050 

(2)  Have a pre-set time selector and an elapsed time indicator; 1051 

(3)  Be a cumulative timer that activates with an indication of “BEAM-ON”  and retains its 1052 
reading after irradiation is interrupted or terminated; 1053 

(4)  Require that the elapsed time indicator be reset after irradiation is terminated and 1054 
before irradiation can be reinitiated; and 1055 

(5)  Terminate irradiation when a pre-selected time has elapsed, if the dose monitoring 1056 
systems have not previously terminated irradiation. 1057 

24.8.14  Selection of Radiation Type. 1058 

24.8.14.1  Equipment capable of both x-ray therapy and electron therapy shall meet the following 1059 
additional requirements: 1060 

(1)  Irradiation shall not be possible until a selection of radiation type (x-rays or electrons) 1061 
has been made at the treatment control panel; 1062 

(2)  The radiation type selected shall be displayed at the treatment control panel before 1063 
and during irradiation; 1064 

(3)  An interlock system shall be provided to ensure that the equipment can principally 1065 
emit only the radiation type that has been selected; 1066 
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(4)  An interlock system shall be provided to prevent irradiation with x-rays, except to 1067 
obtain an image, when electron applicators are fitted; 1068 

(5)  An interlock system shall be provided to prevent irradiation with electrons when 1069 
accessories specific for x-ray therapy are fitted; and 1070 

(6)  An interlock system shall be provided to prevent irradiation if any selected operations 1071 
carried out in the treatment room do not agree with the selected operations 1072 
carried out at the treatment control panel. 1073 

24.8.15  Selection of Energy. 1074 

24.8.15.1  Equipment capable of generating radiation beams of different energies shall meet the 1075 
following requirements: 1076 

(1)  Irradiation shall not be possible until a selection of energy has been made at the 1077 
treatment control panel; 1078 

(2)  The nominal energy value selected shall be displayed at the treatment control panel 1079 
until reset manually for the next irradiation. After termination of irradiation, it shall 1080 
be necessary to reset the nominal energy value selected before subsequent 1081 
treatment can be initiated; 1082 

(3)  Irradiation shall not be possible until the appropriate flattening filter or scattering foil 1083 
for the selected energy is in its proper location; and 1084 

(4)  For equipment manufactured after September 30, 1999, the selection of energy shall 1085 
be in compliance with the current revision of International Electrotechnical 1086 
Commission, Document 601-2-1, June 1998 in effect at the time of equipment 1087 
manufacture. 1088 

24.8.16  Selection of Stationary Beam Radiation Therapy or Moving Beam Radiation Therapy. 1089 

24.8.16.1  Therapeutic radiation machines capable of both stationary beam radiation therapy and 1090 
moving beam radiation therapy shall meet the following requirements: 1091 

(1)  Irradiation shall not be possible until a selection of stationary beam radiation therapy 1092 
or moving beam radiation therapy has been made at the treatment control panel; 1093 

(2)  The mode of operation shall be displayed at the treatment control panel; 1094 

(3)  An interlock system shall be provided to ensure that the equipment can operate only 1095 
in the mode that has been selected; 1096 

(4)  An interlock system shall be provided to prevent irradiation if any selected parameter 1097 
in the treatment room does not agree with the selected parameter at the 1098 
treatment control panel; 1099 

(5)  Moving beam radiation therapy shall be controlled to obtain the selected relationships 1100 
between incremental dose monitor units and incremental movement. 1101 

(a)  For equipment manufactured after September 30, 1999: 1102 

(i)  An interlock system shall be provided to terminate irradiation if the 1103 
number of dose monitor units delivered in any ten (10) degrees 1104 
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of rotation or one cm of linear motion differs by more than twenty 1105 
(20) percent from the selected value; 1106 

(ii)  Where angle terminates the irradiation in moving beam radiation 1107 
therapy, the dose monitor units delivered shall differ by less than 1108 
five (5) percent from the dose monitor unit value selected; 1109 

(iii)  An interlock shall be provided to prevent motion of more than five (5) 1110 
degrees or one cm beyond the selected limits during moving 1111 
beam radiation therapy; 1112 

(iv)  An interlock shall be provided to require that a selection, verification, 1113 
or display of direction of rotation be made at the treatment 1114 
control panel in all units which are capable of both clockwise and 1115 
counter-clockwise moving beam radiation therapy; 1116 

(v)  Moving beam radiation therapy shall be controlled with both primary 1117 
position sensors and secondary position sensors to obtain the 1118 
selected relationships between incremental dose monitor units 1119 
and incremental movement; 1120 

(iv)  Where the beam monitor system terminates the irradiation in moving 1121 
beam radiation therapy, the termination of irradiation shall be as 1122 
required by 24.8.10; and 1123 

(b)  For equipment manufactured after September 30, 1999, an interlock system 1124 
shall be provided to terminate irradiation if movement: 1125 

(i)  Occurs during stationary beam radiation therapy; or 1126 

(ii)  Does not start or stop during moving beam radiation therapy unless 1127 
such motion or stoppage is a pre-planned function. 1128 

24.8.17  Surveys for Residual Radiation. 1129 

24.8.17.1  Prior to machining, removing or working on a therapeutic radiation machine capable of 1130 
generating photon and electron energies above 10 MV, a survey for residual activity of 1131 
components that might have become activated due to photo-neutron production shall be 1132 
conducted if the Registered Medical Physicist determines, consistent with 4.18.1.1, that 1133 
10% of the limits in 4.6 might be exceeded. 1134 

24.8.18  Operating Procedures. 1135 

24.8.18.1  No individual, other than the patient, shall be in the treatment room during treatment or 1136 
during any irradiation for testing or calibration purposes; 1137 

24.8.18.2  Therapeutic radiation machines shall not be made available for medical use unless the 1138 
requirements of 24.4.1, 24.8.19 and 24.8.20 have been met; 1139 

24.8.18.3  Therapeutic radiation machines, when not in operation, shall be secured to prevent 1140 
unauthorized use; 1141 

24.8.18.4  When adjustable beam limiting devices are used, the position and shape of the 1142 
radiation field shall be indicated by a light field, when available; 1143 
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24.8.18.5  If a patient must be held in position during treatment, mechanical supporting or 1144 
restraining devices shall be used; and 1145 

24.8.18.6  A copy of the current operating and emergency procedures shall be maintained at the 1146 
therapeutic radiation machine control console. 1147 

24.8.19  Acceptance Testing, Commissioning and Full Calibration Measurements. 1148 

24.8.19.1  Acceptance testing, commissioning and full calibration of a therapeutic radiation 1149 
machine subject to 24.8 shall be performed by, or under the personal supervision of, a 1150 
Registered Medical Physicist. 1151 

24.8.19.2  Acceptance testing and commissioning shall be: 1152 

(1)  Performed in accordance with AAPM Report 47, unless the Registered Medical 1153 
Physicist determines and documents that a particular recommendation of AAPM 1154 
Report 47 is not warranted for the clinical tasks for which the equipment will be 1155 
used; and 1156 

(2)  Performed in accordance with manufacturer’s specifications, unless the 1157 
Registered Medical Physicist determines and documents that a particular 1158 
manufacturer recommendation is not warranted for the clinical tasks for 1159 
which the equipment will be used; and 1160 

(32)  Conducted before the first medical use following installation or reinstallation of the 1161 
therapeutic radiation machine. 1162 

24.8.19.3  Full calibration shall include measurement of all parameters required by Table II of 1163 
AAPM Report 46 and shall be performed in accordance with AAPM Report 47, or AAPM 1164 
Task Group 142 report, unless the Registered Medical Physicist determines and 1165 
documents that a particular recommendation of these reportsAAPM Report 46 and/or 1166 
AAPM Report 47 is not warranted for the clinical tasks for which the equipment will be 1167 
used, or is not applicable to the type of therapy device in use. 1168 

(1)  Although it shall not be necessary to complete all elements of a full calibration at the 1169 
same time, all parameters (for all energies) shall be completed at intervals not 1170 
exceeding twelve (12) calendar months, unless a more frequent interval is 1171 
required in Table II of AAPM Report 46 or the AAPM Task Group 142 report. 1172 

24.8.19.4  All elements of a full calibration necessary to determine that all parameters are within 1173 
acceptable limits shall be performed by, or under the personal supervision of, a 1174 
Registered Medical Physicist: 1175 

(1)  Whenever quality assurance check measurements indicate that the radiation output 1176 
differs by more than five (5) percent from the value obtained at the last full 1177 
calibration and the difference cannot be reconciled. 1178 

(a)  Therapeutic radiation machines with multi-energy and/or multi-mode 1179 
capabilities shall only require measurements for those modes and/or 1180 
energies that are not within their acceptable range; and 1181 

(2)  Following any component replacement, major repair, or modification of components 1182 
that could significantly affect the characteristics of the radiation beam. 1183 
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(a)  If the repair, replacement or modification does not affect all modes and/or 1184 
energies, measurements shall be performed on the effected 1185 
mode/energy that is in most frequent use in treatments at the facility. 1186 

(b)  The remaining energies/modes may be validated with quality assurance 1187 
check procedures against the criteria in 24.8.19.4(1). 1188 

24.8.19.5  The registrant shall maintain a record of each calibration in an auditable form for the 1189 
duration of the registration. The record shall include: 1190 

(1)  The date of the calibration; 1191 

(2)  The manufacturer's name, model number and serial number for the therapeutic 1192 
radiation machine; 1193 

(3)  The model numbers and serial numbers of the instruments used to calibrate the 1194 
therapeutic radiation machine; and 1195 

(4)  The signature of the Registered Medical Physicist performing or exercising personal 1196 
supervision of the calibration. 1197 

24.8.20  Periodic Quality Assurance Checks. 1198 

24.8.20.1  Periodic quality assurance checks shall be performed on all therapeutic radiation 1199 
machines subject to 24.8 at intervals not to exceed those specified in AAPM Report 46, 1200 
or AAPM Task Group 142 report, unless the Registered Medical Physicist determines 1201 
and documents that a particular recommendation of these reportsAAPM Report 46 is 1202 
not warranted for the clinical tasks for which the equipment will be used, or is not 1203 
applicable to the type of therapy device in use; 1204 

24.8.20.2  To satisfy the requirement of 24.8.20.1, quality assurance checks shall include 1205 
determination of central axis radiation output and periodic quality assurance checks 1206 
contained in AAPM Report 46, or AAPM Task Group 142 report unless the Registered 1207 
Medical Physicist determines and documents that a particular recommendation of these 1208 
reportsAAPM Report 46 is not warranted for the clinical tasks for which the equipment 1209 
will be used, or is not applicable to the type of therapy device in use; 1210 

24.8.20.3  The registrant shall use the dosimetry system described in 24.4.3.1, or a dosimetry 1211 
system that has been inter-compared within the previous twelve (12) months with the 1212 
dosimetry system consistent with 24.4.3.2, to make the periodic quality assurance checks 1213 
required in 24.8.20.2; 1214 

24.8.20.4  The registrant shall perform periodic quality assurance checks required by 24.8.20.1 in 1215 
accordance with procedures and frequencies established by the Registered Medical 1216 
Physicist; 1217 

24.8.20.5  The registrant shall review the results of each periodic radiation output check 1218 
according to the following procedures: 1219 

(1)  AnThe authorized user and/or a Registered Medical Physicist shall be immediately 1220 
notified if any radiation output parameter is not within its acceptable tolerance. 1221 
The therapeutic radiation machine shall not be made available for subsequent 1222 
medical use until thea Registered Medical Physicist has determined that all 1223 
radiation output parameters are within their acceptable tolerances; and 1224 
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(2)  If all radiation output check parameters appear to be within their acceptable range, 1225 
the radiation output check shall be reviewed and signed by either thean 1226 
authorized user or a Registered Medical Physicist within three (3) daysweekly; 1227 

24.8.20.6  Safety quality assurance checks listed in AAPM Report 46 or AAPM Task Group 142 1228 
report shall be performed for therapeutic radiation machines subject to 24.8, unless the 1229 
Registered Medical Physicist determines, and documents in writing, that a particular 1230 
recommendation of these reportsAAPM Report 46 is not warranted for the clinical tasks 1231 
for which the equipment will be used, or are not applicable to the type of therapy 1232 
device in use; 1233 

24.8.20.7  For therapeutic radiation machines not covered by AAPM Report 46, As a minimum, 1234 
the following safety quality assurance checks, as applicable to the machines, shall be 1235 
performed by or under the general supervision of the Registered Medical Physicist, 1236 
and at intervals not to exceed one week, unless otherwise specified below: 1237 

(1)  Electrical interlocks at each radiation therapy room entrance; 1238 

(2)  Proper operation of the “BEAM-ON” , interrupt and termination switches; 1239 

(3)  Beam condition indicator lights on the access doors, control console, and in the 1240 
radiation therapy room; 1241 

(4)  Viewing systems; 1242 

(5)  Electrically operated treatment room door(s) from inside and outside the treatment 1243 
room; and 1244 

(6)  Each month, Aat least one emergency power cutoff switch shall be tested, except 1245 
where a lesser frequency is otherwise specified in writing by the 1246 
manufacturer. 1247 

(a)  If more than one emergency power cutoff switch is installed and not all 1248 
switches are tested at once, each switch shall be tested on a rotating 1249 
basis. 1250 

(b)   Safety quality assurance checks of the emergency power cutoff switches 1251 
may be conducted at the end of the treatment day in order to minimize 1252 
possible stability problems with the therapeutic radiation machine. 1253 

24.8.20.8  The registrant shall promptly repair any system identified in 24.8.20.7 that is not 1254 
operating properly; and 1255 

24.8.20.9  The registrant shall maintain a record of each quality assurance check required by 1256 
24.8.20.1 and 24.8.20.7 for three (3) years. The record shall include: 1257 

(1)  The date of the quality assurance check; 1258 

(2)  The manufacturer's name, model number, and serial number of the therapeutic 1259 
radiation machine; 1260 

(3)  The manufacturer's name, model number and serial number for the instrument(s) 1261 
used to measure the radiation output of the therapeutic radiation machine; and 1262 

(4)  The signature of the individual who performed the periodic quality assurance check. 1263 

Comment [JJ55]: Some AAPM technical reports 

suggest a monthly sign off for the type of report 

described.  The proposed weekly sign off is a 

compromise between the original 3 day timeframe 

(as stated in SSRCR Part X) and a monthly review 

period suggested by some technical reports.  

Stakeholders have indicated that performing a 

weekly (rather than monthly) sign-off for quality 

assurance results that are within the acceptable range 

may allow a trend to be detected earlier, and which 

could indicate a therapy machine or testing system 

issue. 

 

Comment [BNV56]: The proposed language 
clarifies that the tests specified in the latter sections 

are to be done as a minimum.  Additionally, based 

on stakeholder comments, it was suggested that 

language related to supervision be added to this 

section, since some/all tests are often performed by 

non-medical physicists personnel. 

 

The proposed change differs from the language 

contained in SSRCR Part X (2009), Section 
X.7.u.vii. 

Comment [JJ57]: Following discussions with 

stakeholders, this section was clarified.  Concerns 

over possible equipment damage due to too frequent 

power off cycling for testing purposes were brought 

forth and therefore the frequency was changed from 

weekly to monthly, which is consistent with AAPM 
Report 46, but differs from SSRCR Part X.  Specific 

manufacturers may recommend less frequent testing, 

and therefore the language is modified to address 

this. 
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24.8.21  Quality Assurance Checks for Intensity Modulated Radiation Therapy (IMRT) shall:  1264 

24.8.21.1  Include commissioning and testing of the treatment planning and delivery systems, 1265 
routine quality assurance of the delivery system, and patient-specific validation of 1266 
treatment plans; 1267 

24.8.21.2  Be performed in accordance with AAPM Report 82, unless the Registered Medical 1268 
Physicist determines and documents that a particular recommendation of AAPM Report 1269 
82 is not warranted for the clinical tasks for which the equipment will be used; and 1270 

24.8.21.3  Be performed in accordance with the manufacturer’s specifications. 1271 

24.9  Quality Assurance For Radiation Therapy Simulation Systems. 1272 

24.9.1  Quality assurance for a radiographic/fluoroscopic or virtual simulator shall include acceptance 1273 
testing and periodic verification of system performance; and 1274 

24.9.2  Be performed (unless the Registered Medical Physicist determines and documents that a 1275 
particular recommendation is not warranted for the clinical task for which the equipment will be 1276 
used) in accordance with: 1277 

24.9.2.1  AAPM Report 46, for a radiographic/fluoroscopic simulator; or 1278 

24.9.2.2  AAPM Report 83 for a computed tomography basedvirtual simulator. 1279 

24.10 Quality Assurance for Image Guided Radiation Therapy 1280 

 24.10.1  Quality assurance for a radiographic/fluoroscopic IGRT system shall be performed 1281 
by or under the direct supervision of a Registered Medical Physicist, and shall include 1282 
acceptance testing and periodic verification of system performance in accordance with 1283 
manufacturer’s specifications and the AAPM Task Group 179 report unless the Registered 1284 
Medical Physicist determines, and documents in writing, that a particular recommendation 1285 
of these reports is not warranted for the clinical tasks for which the equipment will be 1286 
used. 1287 

24.1024.11  Possession of Survey Instrument(s). 1288 

24.1024.11.1  Each facility location authorized to use a therapeutic radiation machine in accordance with 1289 
24.7 or 24.8 shall possess appropriately calibrated portable radiation monitoring equipment, 1290 
including: 1291 

24.1024.11.1.1  At least one portable radiation measurement survey instrument that is: 1292 

(1)  Capable of measuring dose rates over the range 10 µSv (1 mrem) per hour to 10 1293 
mSv (1000 mrem) per hour; 1294 

(2)  Operable; and 1295 

(3)  Calibrated in accordance with 24.1124.12. 1296 

24.1124.12  Calibration of Survey Instruments. 1297 

24.1124.12.1  The registrant shall ensure that the survey instruments used to show compliance with this 1298 
part have been calibrated before first use, at intervals not to exceed twenty-four (24) months, and 1299 
following repair. 1300 

Comment [JJ58]: In keeping with prior changes 
which resulted in the deletion of the term “virtual 

simulator” the language is modified here for 

consistency. 
 

Comment [JJ59]: In keeping with prior changes 
which involve the deletion of the term “virtual 

simulator” the language is modified here for 

consistency. 
 

Comment [BNV60]: This section is added based 
on a request from stakeholders since the current 

regulations do not address performance testing for 

the localization systems used in IGRT. 

Comment [JJ61]: As a result of section 24.10.2 
being added, this and subsequent sections are 
renumbered.  Cross-references to the prior section 

numbering have also been corrected throughout Part 

24. 
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24.1124.12.2  To satisfy the requirements of 24.1124.12.1, the registrant shall: 1301 

24.1124.12.2.1  Calibrate all required scale readings up to 10 mSv (1000 mrem) per hour with an 1302 
appropriate radiation source that is traceable to the National Institute of Standards and 1303 
Technology (NIST); and 1304 

24.1124.12.2.2  Calibrate at least two (2) points, at approximately 1/3 and 2/3 of full-scale, on 1305 
each scale to be calibrated; and 1306 

24.1124.12.3  To satisfy the requirements of 24.1124.12.2, the registrant shall: 1307 

24.1124.12.3.1  Consider a point as calibrated if the indicated dose rate differs from the 1308 
calculated dose rate by not more than ten (10) percent; or 1309 

24.1124.12.3.2  Consider a point as calibrated if the indicated dose rate differs from the 1310 
calculated dose rate by not more than twenty (20) percent if a correction factor or graph 1311 
is conspicuously attached to the instrument. 1312 

24.1124.12.4  The registrant may obtain the services of individuals licensed by the Department, NRC, an 1313 
Agreement State, or a Licensing State to perform calibrations of survey instruments. 1314 

24.1124.12.5  The registrant shall retain a record of each calibration required in 24.1124.12.1 for three (3) 1315 
years. The record shall include: 1316 

24.1124.12.5.1  A description of the calibration procedure; 1317 

24.1124.12.5.2  A description of the source used; 1318 

24.1124.12.5.3  The certified dose rates from the source; 1319 

24.1124.12.5.4  The rates indicated by the instrument being calibrated; 1320 

24.1124.12.5.5  The correction factors deduced from the calibration data; 1321 

24.1124.12.5.6  The signature of the individual who performed the calibration; and 1322 

24.1124.12.5.7  The date of calibration. 1323 

24.1224.13  Electronic Brachytherapy. 1324 

24.1224.13.1  Electronic brachytherapy devices shall be subject to the requirements of 24.1224.13, and 1325 
shall be exempt for the requirements of 24.7. 1326 

24.1224.13.1.1  An electronic brachytherapy device that does not meet the requirements of 1327 
24.1224.13 shall not be used for irradiation of patients; and 1328 

24.1224.13.1.2  An electronic brachytherapy device shall only be utilized for human use 1329 
applications specifically approved by the U.S. Food and Drug Administration (FDA) 1330 
unless participating in a research study approved by the registrant’s Institutional Review 1331 
Board (IRB). 1332 

24.1224.13.2  Each facility location authorized to use an electronic brachytherapy device in accordance 1333 
with 24.1224.13 shall possess portable radiation monitoring equipment in accord with 1334 
24.1024.11 that is operable and calibrated in accordance with 24.1124.12 for the applicable 1335 
electronic brachytherapy source energy. 1336 

Comment [BNV62]: The word “radiation” is 
added for clarity based upon CDPHE staff 

recommendation. 
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24.1224.13.3  In addition to shielding adequate to meet requirements of 24.4.5, the treatment room shall 1337 
meet the following design requirements: 1338 

24.1224.13.3.1  If applicable, provision shall be made to prevent simultaneous operation of more 1339 
than one therapeutic radiation machine in a treatment room. 1340 

24.1224.13.3.2  Access to the treatment room shall be controlled by a door at each entrance. 1341 

24.1224.13.3.3  Each treatment room shall have provisions to permit continuous aural 1342 
communication and visual observation of the human patient from the treatment control 1343 
panel during irradiation.  The electronic brachytherapy device shall not be used for 1344 
human patient irradiation unless the patient can be observed. 1345 

24.1224.13.3.4  For electronic brachytherapy devices capable of operating below 50 kV, radiation 1346 
shielding for the staff in the treatment room shall be available, either as a portable shield 1347 
and/or as localized shielded material around the treatment site. 1348 

24.1224.13.3.5  For electronic brachytherapy devices capable of operating at greater than 150 1349 
kV: 1350 

(1)  The control panel shall be located outside the treatment room; and 1351 

(2)  Electrical interlocks shall be provided for all door(s) to the treatment room that will:  1352 

(a)  Prevent the operator from initiating the treatment cycle unless each treatment 1353 
room entrance door is closed; 1354 

(b)  Cause the source to be shielded when an entrance door is opened; and 1355 

(c)  Prevent the source from being exposed following an interlock interruption 1356 
until all treatment room entrance doors are closed and the source on-off 1357 
control is reset at the console. 1358 

24.1224.13.4  Electrical Safety for Electronic Brachytherapy Devices. 1359 

24.1224.13.4.1  The high voltage transformer shall be electrically isolated to prevent electrical 1360 
and magnetic interference with the surrounding environment and ancillary equipment.  1361 

24.1224.13.4.2  The high voltage transformer shall be isolated from personnel (e.g., operator) 1362 
and the environment by a protective housing that can only be accessed through a cover 1363 
requiring a tool for access or with electrical interlocks to prevent operation while open. 1364 

24.1224.13.4.3  The high voltage transformer shall have appropriate safety labels warning 1365 
personnel of potential electrical shock and/or heat related injuries. 1366 

24.1224.13.4.4  Equipment manufactured after shall be in compliance with the most current 1367 
revision of the following International Electrotechnical Commission (IEC) Documents: 1368 

(1)  IEC 60601-1:1998+A1+A2:1995; 1369 

(2)  IEC 60601-1-2:2001; 1370 

(3)  IEC 60601-2-8:1999; and 1371 

(4)  IEC 60601-2-17:2004. 1372 

Comment [BNV63]:  The added language allows 

veterinary research use of electronic brachytherapy 

devices without the requirement of aural 

communication and visual observation. 

 

Comment [BNV64]: The added language is 

intended to enhance patient safety and is consistent 

with the language contained in SSRCR Part X 

(2009), Section X.11.c.iii. 
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24.1224.13.5  The control panel, in addition to the displays required by other provisions in 24.1224.13, 1373 
shall: 1374 

24.1224.13.5.1  Provide an indication of whether electrical power is available at the control panel 1375 
and if activation of the electronic brachytherapy source is possible; 1376 

24.1224.13.5.2  Provide an indication of whether x rays are being produced; 1377 

24.1224.13.5.3  Provide a means for indicating electronic brachytherapy source potential and 1378 
current; 1379 

24.1224.13.5.4  Provide the means for terminating an exposure at any time; and 1380 

24.1224.13.5.5  Include an access control (locking) device that will prevent unauthorized use of 1381 
the electronic brachytherapy device. 1382 

24.1224.13.6  A suitable irradiation control device (timer) shall be provided to terminate the irradiation 1383 
after a pre-set time interval or integrated charge on a dosimeter-based monitor. 1384 

24.1224.13.6.1  A timer shall be provided at the treatment control panel and shall indicate 1385 
planned setting and the time elapsed or remaining; 1386 

24.1224.13.6.2  The timer shall not permit an exposure if set at zero; 1387 

24.1224.13.6.3  The timer shall be a cumulative device that activates with an indication of 1388 
"BEAM-ON" and retains its reading after irradiation is interrupted or terminated. After 1389 
irradiation is terminated and before irradiation can be reinitiated, it shall be necessary to 1390 
reset the elapsed time indicator; 1391 

24.1224.13.6.4  The timer shall terminate irradiation when a pre-selected time has elapsed, if any 1392 
dose monitoring system has not previously terminated irradiation. 1393 

24.1224.13.6.5  The timer shall permit setting of exposure times as short as 0.1 second; and 1394 

24.1224.13.6.6  The timer shall be accurate to within one (1) percent of the selected value or 0.1 1395 
second, whichever is greater. 1396 

24.1224.13.7  Registered Medical Physicist Support. 1397 

24.1224.13.7.1  In each facility having an electronic brachytherapy device, a Registered Medical 1398 
Physicist shall be responsible for: 1399 

(1)  Evaluation of the output from the electronic brachytherapy source; 1400 

(2)  Generation of the necessary dosimetric information; 1401 

(3)  Supervision and review of treatment calculations prior to initial treatment of any 1402 
treatment site; 1403 

(4)  Establishing the periodic and day-of-use quality assurance checks and reviewing the 1404 
data from those checks as required in 24.1224.13.11; 1405 

(5)  Consultation with the authorized user in treatment planning, as needed; and 1406 
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(6)  Performing calculations/assessments regarding patient treatments that may 1407 
constitute a reportable medical event as provided in 24.6.3. 1408 

24.1224.13.7.2  The operating procedures required by 24.1224.13.8 shall specify how the 1409 
Registered Medical Physicist is to be contacted for problems or emergencies, as well as 1410 
the specific actions, if any, to be taken until the Registered Medical Physicist is 1411 
contacted. 1412 

24.1224.13.8  Operating Procedures. 1413 

24.1224.13.8.1  Only individuals approved by the authorized user, Radiation Safety Officer, or 1414 
Registered Medical Physicist shall be present in the treatment room during treatment; 1415 

24.1224.13.8.2  Electronic brachytherapy devices shall not be made available for medical use 1416 
unless the requirements of 24.4.1, 24.1224.13.10 9 and 24.1224.13.11 10 have been 1417 
met; 1418 

24.1224.13.8.3  The electronic brachytherapy device shall be inoperable, either by hardware or 1419 
password, when unattended by qualified staff or service personnel; 1420 

24.1224.13.8.4  During operation, the electronic brachytherapy device operator shall monitor the 1421 
position of all persons in the treatment room, and all persons entering the treatment 1422 
room, to prevent entering persons from unshielded exposure from the treatment beam; 1423 

(1)  The electronic brachytherapy device shall not be used for human patient irradiation 1424 
unless the patient can be observed as provided in 24.1224.13.3.3. 1425 

24.1224.13.8.5  If a patient must be held in position during treatment, mechanical supporting or 1426 
restraining devices shall be used; 1427 

24.1224.13.8.6  Written procedures shall be developed, implemented, and maintained for 1428 
responding to an abnormal situation, including: 1429 

(1)  Instructions for responding to equipment failures and the names of the individuals 1430 
responsible for implementing corrective actions; and 1431 

(2)  The names and telephone numbers of the authorized users, the Registered Medical 1432 
Physicist, and the Radiation Safety Officer to be contacted if the device or 1433 
console operates abnormally. 1434 

24.1224.13.8.7  A copy of the current operating and emergency procedures shall be physically 1435 
located at the electronic brachytherapy device control console; 1436 

(1)  If the control console is integral to the electronic brachytherapy device, the required 1437 
procedures shall be kept where the operator is located during device operation; 1438 

24.1224.13.8.8  Instructions shall be posted at the electronic brachytherapy device control 1439 
console to inform the operator of the names and telephone numbers of the authorized 1440 
users, the Registered Medical Physicist, and the Radiation Safety Officer to be contacted 1441 
if the device or console operates abnormally; 1442 

(1)  If the control console is integral to the electronic brachytherapy device, the required 1443 
procedures shall be kept where the operator is located during device operation; 1444 
and 1445 

Comment [BNV65]: Correction of referenced 

sections. 

Comment [BNV66]: The added language allows 

veterinary research use of electronic brachytherapy 

devices without the requirement of visual 
observation. 
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24.1224.13.8.9  If the patient has a medical emergency,  suffers injury or dies, the Radiation 1446 
Safety Officer, or RSO’s designee, and an authorized user shall be notified as soon as 1447 
possible but no later than 48 hours after the event. 1448 

24.1224.13.9  Safety Precautions for Electronic Brachytherapy Devices. 1449 

24.1224.13.9.1  A Registered Medical Physicist shall determine which persons in the treatment 1450 
room require monitoring when the beam is energized; 1451 

24.1224.13.9.2  An authorized user and a Registered Medical Physicist shall be physically 1452 
present during the initiation of all human patient treatments involving the electronic 1453 
brachytherapy device; 1454 

24.1224.13.9.3  A Registered Medical Physicist and either an authorized user or a physician or 1455 
electronic brachytherapy device operator, under the personal supervision of an 1456 
authorized user, who has been trained in the operation and emergency response for the 1457 
electronic brachytherapy device, shall be physically present during continuation of all 1458 
human patient treatments involving the electronic brachytherapy device; 1459 

24.1224.13.9.4  When shielding is required by 24.1224.13.3.4, the electronic brachytherapy 1460 
device operator shall use a survey meter to verify proper placement of the shielding 1461 
immediately upon initiation of treatment. Alternatively, a Registered Medical Physicist 1462 
shall designate shield locations sufficient to meet the requirements of Part 4 of these 1463 
regulations for any individual, other than the patient, in the treatment room; and 1464 

24.1224.13.9.5  All personnel in the treatment room are required to remain behind shielding 1465 
during treatment. A Registered Medical Physicist shall approve any deviation from this 1466 
requirement and shall designate alternative radiation safety protocols, compatible with 1467 
patient safety, to provide an equivalent degree of protection. 1468 

24.1224.13.10  Electronic Brachytherapy Source Calibration Measurements. 1469 

24.1224.13.10.1  Calibration of the electronic brachytherapy source output for an electronic 1470 
brachytherapy device subject to 24.1224.13 shall be performed by, or under the direct 1471 
supervision of, a Registered Medical Physicist; 1472 

24.1224.13.10.2  Calibration of the electronic brachytherapy source output shall be made for 1473 
each electronic brachytherapy source, or after any repair affecting the x-ray beam 1474 
generation, or when indicated by the electronic brachytherapy source quality assurance 1475 
checks; 1476 

24.1224.13.10.3  Calibration of the electronic brachytherapy source output shall utilize a 1477 
dosimetry system described in 24.4.3. 1478 

24.1224.13.10.4  Calibration of the electronic brachytherapy source output shall include, as 1479 
applicable, determination of: 1480 

(1)  The output within two percent (2%) of the expected value, if applicable, or 1481 
determination of the output if there is no expected value; 1482 

(2)  Timer accuracy and linearity over the typical range of use; 1483 

(3)  Proper operation of back-up exposure control devices; 1484 

Comment [BNV67]: Language added for clarity. 

 

The proposed change is consistent with the language 
contained in SSRCR Part X (2009), Section 

X.11.h.ix. 

Comment [JJ68]: Added for clarity to ensure 

that the appropriate response is taken in a timely 

manner. 

Comment [BNV69]: Clarification of supervision 

requirement based on recommendation from a 2010 

stakeholder meeting. 
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(4)  Evaluation that the relative dose distribution about the source is within five percent 1485 
(5%) of that expected; and 1486 

(5)  Source positioning accuracy to within one (1) millimeter within the applicator; 1487 

24.1224.13.10.5  Calibration of the x-ray source output required by 24.1224.13.10.1 through 1488 
24.1224.13.10.4 shall be in accordance with current published recommendations from a 1489 
recognized national professional association with expertise in electronic brachytherapy 1490 
(when available). In the absence of a calibration protocol published by a national 1491 
professional association, the manufacturer’s calibration protocol shall be followed. 1492 

24.1224.13.10.6  The registrant shall maintain a record of each calibration in an auditable form for 1493 
the duration of the registration, including the: 1494 

(1)  Date of the calibration; 1495 

(2)  Manufacturer's name, model number and serial number for the electronic 1496 
brachytherapy device; 1497 

(3)  Unique identifier for the corresponding electronic brachytherapy source; 1498 

(4)  Model numbers and serial numbers of the instrument(s) used to calibrate the 1499 
electronic brachytherapy device; and 1500 

(5)  Name and signature of the Registered Medical Physicist responsible for performing 1501 
the calibration. 1502 

24.1224.13.11  Periodic and Day-of-Use Quality Assurance Checks for Electronic Brachytherapy 1503 
Devices. 1504 

24.1224.13.11.1  Quality assurance checks shall be performed on each electronic brachytherapy 1505 
device subject to 24.1224.13: 1506 

(1)  At the beginning of each day of use; 1507 

(2)  Each time the device is moved to a new room or site; and 1508 

(3)  After each x-ray tube installation. 1509 

24.1224.13.11.2  The registrant shall perform periodic quality assurance checks required by 1510 
24.1224.13.11.1 in accordance with procedures established by the Registered Medical 1511 
Physicist; 1512 

24.1224.13.11.3  To satisfy the requirements of 24.1224.13.11.1, radiation output quality 1513 
assurance checks shall include as a minimum: 1514 

(1)  Verification that output of the electronic brachytherapy source falls within three 1515 
percent (3%) of expected values, as appropriate for the device, as determined 1516 
by: 1517 

(a)  Output as a function of time, or 1518 

(b)  Output as a function of setting on a monitor chamber. 1519 
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(2)  Verification of the consistency of the dose distribution to within three percent (3%) of 1520 
that found during calibration required by 24.1224.13.10.; and 1521 

(3)  Validation of the operation of positioning methods to ensure that the treatment dose 1522 
exposes the intended location within one (1) mm; and 1523 

24.1224.13.11.4  The registrant shall use a dosimetry system that has been intercompared within 1524 
the previous twelve (12) months with the dosimetry system described in meets the 1525 
requirements of 24.4.3.1 to make the quality assurance checks required in 1526 
24.1224.13.11.3. 1527 

24.1224.13.11.5  The registrant shall review the results of each radiation output quality assurance 1528 
check according to the following procedures: 1529 

(1)  An authorized user and Registered Medical Physicist shall be immediately notified if 1530 
any parameter is not within its acceptable tolerance. The electronic 1531 
brachytherapy device shall not be made available for subsequent medical use 1532 
until the Registered Medical Physicist has determined that all parameters are 1533 
within their acceptable tolerances; 1534 

(2)  If all radiation output quality assurance check parameters appear to be within their 1535 
acceptable range, the quality assurance check shall be reviewed and signed by 1536 
either the authorized user or Registered Medical Physicist within two (2) days; 1537 
and 1538 

(3)  The Registered Medical Physicist shall review and sign the results of each radiation 1539 
output quality assurance check at intervals not to exceed thirty (30) days. 1540 

24.1224.13.11.6  To satisfy the requirements of 24.1224.13.11.1 safety device quality assurance 1541 
checks shall, at a minimum, assure: 1542 

(1)  Proper operation of radiation exposure indicator lights on the electronic 1543 
brachytherapy device and on the control console; 1544 

(2)  Proper operation of viewing and intercom systems in each electronic brachytherapy 1545 
facility, if applicable; 1546 

(3)  Proper operation of radiation monitors, if applicable; 1547 

(4)  The integrity of all cables, catheters or parts of the device that carry high voltages; 1548 
and 1549 

(5)  Connecting guide tubes, transfer tubes, transfer-tube-applicator interfaces, and 1550 
treatment spacers are free from any defects that interfere with proper operation. 1551 

24.1224.13.11.7  If the results of the safety device quality assurance checks required in 1552 
24.1224.13.11.6 indicate the malfunction of any system, a registrant shall secure the 1553 
control console in the OFF position and not use the electronic brachytherapy device 1554 
except as may be necessary to repair, replace, or check the malfunctioning system. 1555 

24.1224.13.11.8  The registrant shall maintain a record of each quality assurance check required 1556 
by 24.1224.13.11.3 and 24.1224.13.11.7 in an auditable form for three (3) years. 1557 

(1)  The record shall include the date of the quality assurance check; the manufacturer's 1558 
name, model number and serial number for the electronic brachytherapy device; 1559 

Comment [JJ70]: The proposed change 

simplifies the language of this provision slightly 

rather than repeating specific parameters. 
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the name and signature of the individual who performed the periodic quality 1560 
assurance check and the name and signature of the Registered Medical 1561 
Physicist who reviewed the quality assurance check; 1562 

(2)  For radiation output quality assurance checks required by 24.1224.13.11.3, the 1563 
record shall also include the unique identifier for the electronic brachytherapy 1564 
source and the manufacturer's name; model number and serial number for the 1565 
instrument(s) used to measure the radiation output of the electronic 1566 
brachytherapy device. 1567 

24.1224.13.12  Therapy-Related Computer SystemsAcceptance Testing For Electronic 1568 
Brachytherapy. 1569 

24.1224.13.12.1  The registrant shall perform acceptance testing on the treatment planning 1570 
system of electronic brachytherapy-related computer systems in accordance with current 1571 
published recommendations from a recognized national professional association with 1572 
expertise in electronic brachytherapy (when available). 1573 

(1)  In the absence of an acceptance testing protocol published by a national professional 1574 
association, the manufacturer’s acceptance testing protocol shall be followed. 1575 

24.1224.13.12.2  Acceptance testing shall be performed by, or under the direct supervision of, a 1576 
Registered Medical Physicist and shall include at a minimum, as applicable, verification 1577 
of: 1578 

(1)  The source-specific input parameters required by the dose calculation algorithm; 1579 

(2)  The accuracy of dose, dwell time, and treatment time calculations at representative 1580 
points; 1581 

(3)  The accuracy of isodose plots and graphic displays; 1582 

(4)  The accuracy of the software used to determine radiation source positions from 1583 
radiographic images; and 1584 

(5)  If the treatment-planning system is different from the treatment-delivery system, tThe 1585 
accuracy of electronic transfer of the treatment delivery parameters to the 1586 
treatment delivery unit from the treatment planning system, if the treatment-1587 
planning system is different from the treatment-delivery system. 1588 

24.1224.13.12.3  The position indicators in the applicator shall be compared to the actual position 1589 
of the source or planned dwell positions, as appropriate, at the time of commissioning. 1590 

24.1224.13.12.4  Prior to each patient treatment regimen, the parameters for the treatment shall 1591 
be evaluated and approved by the authorized user and the Registered Medical Physicist 1592 
for correctness through means independent of that used for the determination of the 1593 
parameters. 1594 

24.1224.13.13 Mobile Electronic Brachytherapy.   1595 

 24.13.13.1 A registrant providing mobile electronic brachytherapy service shall, as a minimum: 1596 

24.12.13. (1)  Check all survey instruments before medical use at each address of use or 1597 
on each day of use, whichever is more restrictive. 1598 
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24.12.13. (2)  Account for the electronic brachytherapy source in the electronic 1599 
brachytherapy device before departure from the client’s address. 1600 

24.12.13. (3)  Perform, at each location on each day of use, all of the required quality 1601 
assurance checks specified in 24.1224.13.11 to assure proper operation of the 1602 
device. 1603 

24.13.14  Training. 1604 

24.13.14.1 A registrant shall provide instruction, initially and at least annually, to all 1605 
individuals who operate the electronic brachytherapy device, as appropriate to the 1606 
individual's assigned duties, in the operating procedures identified in 24.13.8. If the 1607 
interval between patients exceeds one year, retraining of the individuals shall be 1608 
provided. 1609 

24.13.14.2. In addition to the requirements of 24.3.3 for therapeutic radiation machine 1610 
authorized users and 24.3.4 for Registered Medical Physicists, these individuals 1611 
shall also receive device-specific instruction initially from the manufacturer, and 1612 
annually from either the manufacturer or other qualified trainer. The training shall 1613 
be of a duration recommended by a recognized national professional association 1614 
with expertise in electronic brachytherapy (when available). In the absence of any 1615 
training protocol recommended by a national professional association, the 1616 
manufacturer’s training protocol shall be followed. The training shall include, but 1617 
not be limited to: 1618 

  (1) Device-specific radiation safety requirements; 1619 

  (2) Device operation; 1620 

  (3) Clinical use for the types of use approved by the FDA; 1621 

  (4) Emergency procedures, including an emergency drill; and 1622 

  (5) The registrant’s Quality Assurance Program. 1623 

24.13.14.3. A registrant shall retain a record of individuals receiving instruction required 1624 
by 24.13.14 for three (3) years. The record shall include a list of the topics covered, 1625 
the date of the instruction, the name(s) of the attendee(s), and the name(s) of the 1626 
individual(s) who provided the instruction. 1627 

24.14 Stereotactic Radiosurgery/Stereotactic Body Radiotherapy  1628 

 24.14.1. In addition to the requirements in Section 24.3, 24.4, 24.5, 24.6 and 24.8, 1629 
registrants performing stereotactic radiosurgery or stereotactic body radiotherapy, 1630 
shall follow the safety and quality assurance guidelines set forth in AAPM Task 1631 
Group 101 Report and, the American Society for Radiation Oncology (ASTRO) 1632 
report on “Quality and Safety Considerations in Stereotactic Radiosurgery and 1633 
Stereotactic Body Radiation Therapy” (August, 2011) unless the Registered 1634 
Medical Physicist determines that a particular recommendation of these reports is 1635 
not warranted. 1636 

  24.14.1.1 Deviations from the recommended acceptance, commissioning, or quality 1637 
assurance criteria must be documented by the Registered Medical 1638 
Physicist. 1639 
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 24.14.2 Supervision of SRS/SBRT Procedures 1640 

  24.14.2.1 SRS/SBRT procedures shall be directly supervised by the Authorized 1641 
User and the Registered Medical Physicist. 1642 

  24.14.2.2 The initiation of the first fraction delivered in an SRS/SBRT procedure 1643 
shall be personally supervised by the Authorized User or the Registered 1644 
Medical Physicist. 1645 

24.15   Other Use of Electronically-Produced Radiation to Deliver Therapeutic Radiation Dosage. 1646 

24.15.1. A person shall not utilize any device which is designed to electrically generate a 1647 
source of ionizing radiation to deliver therapeutic radiation dosage, and which is 1648 
not appropriately regulated under any existing category of therapeutic radiation 1649 
machine, until: 1650 

 24.15.1.1. The applicant or registrant has, at a minimum, provided the Department 1651 
with: 1652 

(1) A detailed description of the device and its intended application(s); 1653 

(2) Facility design requirements, including shielding and access control; 1654 

(3) Documentation of appropriate training for authorized user physician(s) and 1655 
registered medical physicist(s) 1656 

(4) Methodology for measurement of dosages to be administered to patients or 1657 
human research subjects; 1658 

(5) Documentation regarding calibration, maintenance, and repair of the device, 1659 
as well as instruments and equipment necessary for radiation safety 1660 

(6) Radiation safety precautions and instructions; and 1661 

(7) Other information requested by the Department in its review of the 1662 
application; and 1663 

 24.15.1.2 The applicant or registrant has received written approval from the 1664 
Department to utilize the device in accordance with the regulations and specific 1665 
conditions the Department considers necessary for the medical use of the device. 1666 
  1667 
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PART 24, APPENDIX 24A: 1668 

INFORMATION ON RADIATION SHIELDING REQUIRED FOR PLAN REVIEWS 1669 

24A.1  All Therapeutic Radiation Machines. 1670 

24A.1.1  Basic facility information including: name, telephone number and facil ity registration number; 1671 
registration number of the individual preparing the shielding plan; name and telephone number of 1672 
the facility supervisor; and the street address [including room number] of the therapeutic radiation 1673 
machine facility. The plan should also indicate whether this is a new structure or a modification to 1674 
existing structure(s). 1675 

24A.1.2  All wall, floor, and ceiling areas struck by the useful beam shall have primary barriers.  1676 

24A.1.3  Secondary barriers shall be provided in all wall, floor, and ceiling areas not having 1677 
primary barriers. 1678 

24A.2  Therapeutic Radiation Machines Up To 150 kV (photons only). 1679 

In addition to the requirements listed in 24A.1 above, therapeutic radiation machine facilities which 1680 
produce only photons with a maximum energy less than or equal to 150 kV shall submit develop, 1681 
document, and maintain on file, shielding plans which contain, as a minimum, the following additional 1682 
information: 1683 

24A.2.1  Equipment specifications, including the manufacturer and model number of the therapeutic 1684 
radiation machine, as well as the maximum technique factors; 1685 

24A.2.2  Maximum design workload for the facility including total weekly radiation output, expressed in 1686 
gray (rad) or air kerma at one meter, total beam-on time or monitor units (MU) per day or week, 1687 
the average treatment time or monitor units (MU) per patient, along with the anticipated number 1688 
of patients to be treated per day or week; 1689 

24A.2.3  A facility drawing to scale indicating: the direction of North; normal location of the therapeutic 1690 
radiation machine's radiation port(s); each port's travel and traverse limits; general direction(s) of 1691 
the useful beam; locations of any windows and doors; and the location of the therapeutic radiation 1692 
machine control panel. If the control panel is located inside the therapeutic radiation machine 1693 
treatment room, the location of the operator's booth shall be noted on the plan and the operator's 1694 
station at the control panel shall be behind a protective barrier sufficient to ensure compliance 1695 
with 4.6; 1696 

24A.2.4  The structural composition and thickness or lead/concrete equivalent of all walls, doors, 1697 
partitions, floor, and ceiling of the room(s) concerned; 1698 

24A.2.5  The type of occupancy of all adjacent areas inclusive of space above and below the room(s)  1699 
concerned. If there is an exterior wall, show distance to the closest area(s) where it is likely that 1700 
individuals may be present; and 1701 

24A.2.6  At least one example calculation which shows the methodology used to determine the amount of 1702 
shielding required for each physical condition (i.e.: primary and secondary/leakage barriers, 1703 
restricted and unrestricted areas, entry doors) and shielding material in the facility:  1704 

(1)  If commercial software is used to generate shielding requirements, the software used and the 1705 
version/ revision date shall be identified; or 1706 

Comment [BNV75]: The language is modified 
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(2)  If the software used to generate shielding requirements is not in the open literature or 1707 
commercially available, quality control sample calculations to verify the result obtained 1708 
with the software shall be identified. 1709 

24A.3  Therapeutic Radiation Machines Over 150 kV. 1710 

In addition to the requirements listed in 24A.1 above, therapeutic radiation machine facilities that produce 1711 
photons with a maximum energy in excess of 150 kV and/or electrons shall submit develop, document, 1712 
and maintain on file, shielding plans which contain, as a minimum, the following additional information: 1713 

24A.3.1  Equipment specifications including the manufacturer and model number of the therapeutic 1714 
radiation machine, and gray (rad) at the isocenter and the energy(s) and type(s) of radiation 1715 
produced (photon, electron). The target to isocenter distance shall be specified; 1716 

24A.3.2  Maximum design workload for the facility including total weekly radiation output (expressed in 1717 
gray (rad) at one meter), total beam-on time per day or week, the average treatment time per 1718 
patient, along with the anticipated number of patients to be treated per day or week; 1719 

24A.3.3  Facility drawing to scale [including both floor plan and elevation views] indicating relative 1720 
orientation of the therapeutic radiation machine, type(s), thickness and minimum density of 1721 
shielding material(s), direction of North, the locations and size of all penetrations through each 1722 
shielding barrier (ceiling, walls and floor), as well as details of the door(s) and maze; 1723 

24A.3.4  The structural composition and thickness or concrete equivalent of all walls, doors, partitions, 1724 
floor, and ceiling of the room(s) concerned; 1725 

24A.3.5  The type of occupancy of all adjacent areas inclusive of space above and below the room(s) 1726 
concerned. If there is an exterior wall, show distance to the closest area(s) where it is likely that 1727 
individuals may be present; and 1728 

24A.3.6  A description of all assumptions that were in shielding calculations including, but not 1729 
limited to, design energy [i.e. a room may be designed for a 6 MV unit although only a 4 1730 
MV unit is currently proposed], work-load, presence of integral beam-stop in unit, 1731 
occupancy and use(s) of adjacent areas, fraction of time that the useful beam will intercept 1732 
each permanent barrier [walls, floor and ceiling] and the radiation exposure in both 1733 
restricted and unrestricted areas; and 1734 

24A.3.76  At least one example calculation which shows the methodology used to determine the amount 1735 
of shielding required for each physical condition (i.e.: primary and secondary/leakage barriers, 1736 
restricted and unrestricted areas, small angle scatter, entry door(s) and maze) and shielding 1737 
material in the facility: 1738 

(1)  If commercial software is used to generate shielding requirements, identify the software used 1739 
and the version/ revision date; or 1740 

(2)  If the software used to generate shielding requirements is not in the open literature or 1741 
commercially available, submit quality control sample calculations to verify the result 1742 
obtained with the software. 1743 

24A.4  Neutron Shielding 1744 

In addition to the requirements listed in 24A.3 above, therapeutic radiation machine facilities that are 1745 
capable of operating above 10 MV shall submit document, develop, and maintain on file, shielding 1746 
plans which contain, as a minimum, the following additional information: 1747 
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24A.4.1  The structural composition, thickness, minimum density and location of all neutron shielding 1748 
material; 1749 

24A.4.2  Description of all assumptions that were used in neutron shielding calculations including, but not 1750 
limited to, neutron spectra as a function of energy, neutron fluence rate, absorbed dose and dose 1751 
equivalent (due to neutrons) in both restricted and unrestricted areas; 1752 

24A.4.3  At least one example calculation which shows the methodology used to determine the amount of 1753 
neutron shielding required for each physical condition (i.e.: restricted and unrestricted areas, 1754 
entry door(s) and maze) and neutron shielding material utilized in the facility: 1755 

(1)  If commercial software is used to generate shielding requirements, also identify the software 1756 
used and the version/ revision date; or 1757 

(2)  If the software used to generate shielding requirements is not in the open literature or 1758 
commercially available, submit quality control sample calculations to verify the result 1759 
obtained with the software; and 1760 

24A.4.4  The method(s) and instrumentation that will be used to verify the adequacy of all neutron 1761 
shielding installed in the facility. 1762 

_____________________________________________________ 1763 

Editor’s Notes 1764 

6 CCR 1007-1 has been divided into smaller sections for ease of use. Versions prior to 4/1/07 and rule 1765 
history are located in the first section, 6 CCR 1007-1. Prior versions can be accessed from the History link 1766 
that appears above the text in 6 CCR 1007-1. To view versions effective on or after 4/1/07, Select the 1767 
desired part of the rule, for example 6 CCR 1007-1 Part 1 or 6 CCR 1007-1 Parts 8 - 10. 1768 

History 1769 

[For history of this section, see Editor’s Notes in the first section, 6 CCR 1007-1] 1770 
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