
To: Members of the State Board of Health 

From: James H. Grice, Radiation Program Manager, Hazardous Materials and Waste 
Management Division 
James S. Jarvis, Regulatory Lead, Hazardous Materials and Waste Management 
Division 

Through: Jennifer T. Opila, Division Director JTO 

Date: April 21, 2021  

Subject: Request for a Rulemaking Hearing concerning proposed amendments to 6 CCR 
1007-1 Part 8, Radiation safety requirements for radiation generating devices 
(RGDs) not used in the healing arts, Part 5, Radiation safety requirements for 
industrial radiographic operations, and Part 2, Registration of radiation 
machines, facilities and services. 

The radiation program is proposing changes to the Part 8, Part 5, and Part 2 regulations to 
conform to the 2016 Part H model regulation of the Conference of Radiation Control Program 
Directors (CRCPD), Inc., and minor 2020 federal rule changes of the U.S. Nuclear Regulatory 
Commission (NRC) in 10 CFR Part 34. In accordance with state statute, Colorado is required to 
adopt rules which are compatible and consistent with the applicable model rules and federal 
regulation. In addition to these more externally driven changes, minor technical changes to 
the rules are also proposed for consistency with other recent radiation regulation changes and 
based on stakeholder feedback and consideration. 

The proposed changes to the Part 8 rule will specify requirements that are specific to 
different types of non-healing arts x-ray systems rather than limiting the rule to mostly 
analytical x-ray systems as found in current rule. The rule will clarify what types of use fall 
within Part 8 and which do not. Included are new sections to address the requirements based 
on design along with some specific types of use, including open beam systems, open beam 
hand-held systems, closed beam systems, and systems used for human security screening or 
cargo where there is likelihood for human exposure. The proposed rule provides some 
additional control requirements specific to the safety concerns for these x-ray devices.  

The proposed Part 5 rule changes will remove references to processing of dosimeters used for 
occupational monitoring (similar to other recently proposed rule changes) which will allow for 
use of instant read dosimeters. Additionally, the proposed change will remove the 
requirements for cabinet x-ray systems and instead defer to Part 8 for requirements.  

The proposed Part 2 rule changes will add a tie-in to the Part 8 training requirements. 

New text appears as red bold text and deleted text shown as strikethrough text. The Part 8 
proposed changes impact numerous rule sections and therefore the entire rule is included. 
The Part 5 proposed are limited in scope and impact only a few areas of the rule, therefore, 
only those impacted sections are included in the proposed draft. 

The Radiation Program requests that the Board of Health set a rulemaking hearing for June 
16, 2021 for the proposed changes to these rules. 
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STATEMENT OF BASIS AND PURPOSE 
AND SPECIFIC STATUTORY AUTHORITY  

for Amendments to  
6 CCR 1007-1,  

Part 8, Radiation safety requirements for RGDs not used in the healing arts 
 Part 5, Radiation safety requirements for industrial radiographic operations 

Part 2, Registration of radiation machines, facilities, and services 
 
Basis and Purpose.  
 

The current Part 8 rule is focused on the regulation of non-healing arts radiation 
generating devices (RGDs) (x-ray machines) used in a variety of non-medical settings. 
Excluding open-beam systems used for commercial industrial radiography purposes, all 
other RGDs/uses are regulated under Part 8. The examples and wording in the current 
rule have mostly been limited to and focused on analytical equipment for x-ray 
diffraction or fluorescence analysis. The use of these industrial type x-ray devices has 
expanded over the years but the requirements in the current rule have not specifically 
addressed them. In keeping with statutory requirements to base the radiation 
regulations on the model rules of CRCPD and the need to more clearly address RGDs 
beyond the analytical instrument focus of the current rule, the rule is being updated. 
 
The types of industries currently regulated under Part 8 are very diverse and include 
x-ray devices used in manufacturing, elemental analysis, food processing, antiquities 
evaluation, research, security and safety, forensics, and higher education, among 
other uses. The proposed Part 8 changes are based on the CRCPD model Part H rule 
which was amended in 2016 to address the many non-healing arts RGDs used in 
industry. The rule is structured to address general requirements applicable to all 
RGDs, but also includes provisions that are specific to the configuration of the device 
or certain specific applications and uses.   
 
The following information highlights the more significant changes to the Part 8 by 
section. Except where otherwise indicated, or are needed for continuity between 
regulatory parts, the proposed changes are based on the 2016 Part H model rule of 
CRCPD.  
 
Section 8.1.3 (Scope) 
The scope section is modified, to include the operating constraints of Part H. Devices 
outside of the specified range would either be outside of regulatory view or would be 
regulated under another rule. The section also includes new language on specific 
devices or equipment that is excluded from regulation under Part 8, with 
modifications made for consistency with statute. The section also includes explanatory 
language to help guide the user on the types of devices or uses regulated outside of 
Part 8. 
 
Section 8.1.5 (Intent) 
Although not all encompassing, this informational “intent” section is added to again 
aide the user in understanding the scope and breadth of devices regulated under the 
rule. 
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Section 8.1.6 (Published material…) 
Consistent with other recently amended rules, the standard incorporation by reference 
language is updated. 
 
Section 8.2 (Definitions) 
The definitions section has been amended significantly to address the broader content 
of the proposed rule. Some current definitions have been retained, or were modified 
slightly, while others are new definitions. Except as specifically noted in the draft 
rule, the definitions are derived from the current Part 8, federal rule, national or 
technical standards, or for consistency and compatibility with other regulatory parts. 
 
Sections 8.3 and 8.4 (Administrative requirements)  
These provisions have been modified and restructured, but largely retain existing 
requirements with a few exceptions. Some provisions have been modified to rephrase 
existing requirements, such as those found in Part 2. Some new training requirements 
are tied in through reference to Part 8 and are in addition to those found in Part 2. 
The revised provisions regarding labeling and warning lights are typically mandated at 
the manufacturing level through federal regulations of FDA. References to “analytical 
systems” are removed from these sections and elsewhere in the rule, consistent with 
the intent to address different types and uses of RGDs. 
 
These sections provide a new requirement for testing of the applicable safety devices 
associated with the RGD at 6 month frequencies. A record of this testing is required 
under the proposed rule. Additionally, this section provides clarifying training 
requirements for operators of RGDs. 
 
Section 8.5 (Radiation levels and dosimetry) 
This section is updated defer to other sections (typically 8.4) where existing 
requirements have been relocated. The provision pertaining to personnel monitoring 
has been modified to allow for exemptions (from dosimetry) when specifically 
authorized by the Department. The provision clarifies that individuals working near 
the beam of an open-beam RGD are to utilize extremity dosimetry rather than just 
those instances where safety devices are not present or deactivated (as stated in the 
current rule).    
 
Section 8.6 (Additional requirements for closed-beam RGDs) 
This new section addresses RGDs that are considered closed-beam systems. Such 
systems would include cabinet type x-ray systems, and other systems that are required 
to have interlocked doors, panels or similar safety devices to protect or limit 
individuals from entering the primary beam. The section provides radiation emission 
limits. The section also includes specific provisions that require the operators of 
bag/package type security screening units to be present at the control panel in the 
event an exposure must be terminated promptly.   
 
Section 8.7 (Additional requirements for open beam RGDs) 
This new section addresses RGDs that are open-beam systems that are not otherwise 
addressed in other sections of the proposed rule. Since open beam systems generally 
present a greater exposure hazard, the rule proposes that the registrant justify such 
use and outline the safety devices evaluated and/or in use at the facility. The 
proposed rule requires x-ray status indicators, labeling, control of unused beam ports 
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and shutters, and requirements for controlling access to areas of use. The section also 
provides some specific training topics to be addressed for use of open beam systems. 
 
Section 8.8 (Additional requirements for hand-held open beam RGDs) 
This new section provides requirements for devices that are open beam and hand-held 
during use. A common device for performing x-ray fluorescence in the field is an 
example of a device falling within the requirements of 8.8. This section of the 
proposed rule provides conditions for use and training of these devices.  
 
Section 8.9 (Shielded room RGDs) 
The section provides requirements for RGDs that cannot meet the occupational dose 
limits of Part 4 and cannot be otherwise shielded in a cabinet or similar enclosure to 
reduce exposure. Such devices must be contained in an enclosed, shielded room. The 
proposed section specifies posting and area control, entrance interlocks, and other 
safety device and warning system requirements. 
 
Section 8.10 (Reserved) 
This section is held in reserve for future use. 
 
Section 8.11 (RGDs used in human body security screening or vehicle screening for 
public protection) 
This section provides requirements for RGDs used for human body security screening. 
Such devices are typically used in jail or prison facilities to periodically screen 
incarcerated individuals for contraband items which may present a safety hazard for 
staff and other inmates. As is required through the current registration process, the 
proposed rule includes requirements to justify the use of the system. The proposed 
section also provides limits for quality and optimization requirements when using such 
systems, and provides dose limits for these RGDs to limit exposure to the individuals 
being scanned, based on the frequency of use. The proposed language also provides 
similar dose limit controls for systems used for large cargo/vehicle screening x-ray 
systems where exposure to humans is anticipated.  
 
Current requirements in Part 5 require the use of individual monitoring devices 
(personnel dosimetry) that is processed and evaluated by an accredited National 
Voluntary Laboratory Accreditation Program (NVLAP) processor. This wording 
effectively prohibits the use of dosimetry technologies that do not require processing 
by an accredited NVLAP facility. 
 
The proposed Part 5 amendment revise the language, consistent with federal rule, to 
allow the use of modern personnel dosimetry industrial radiography operations. The 
types and quantities of radioactive materials used in this industry is of higher risk and 
has a greater potential for personnel exposure. The modern dosimetry systems 
permitted under the proposed rule changes typically require electronic communication 
with the manufacturers systems and thereby providing a level of quality control. This 
newer technology will allow this industry to obtain a prompt readout following routine 
activities or during events involving potential high exposures rather than wait for 
dosimetry processing. 
 
Dosimetry devices that continue to require offsite processing will continue to require 
processing that is NVLAP accredited in accordance with Part 4, Section 4.17 of the 
current regulations. 
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Part 8, Section 8.1.6 and Part 5, Section 5.1.5 
Similar to other recent radiation regulation amendments, changes are also proposed to 
make technical and formatting updates to the rule for consistency with the Colorado 
Administrative Procedure Act with regard to documents incorporated by reference. A 
number of similar changes were made to the radiation regulations in 2020.  
These revised sections incorporate the updated standard incorporation by reference 
language, consistent with recently amended radiation control regulations. 
 
Part 5, Section 5.20 
This section is updated, consistent with recently amended federal regulations to 
eliminate references to National Voluntary Laboratory Accreditation Program (NVLAP) 
processing. This change will allow use of dosimetry systems that can be read directly 
by the licensee facility. This is not a requirement, but rather provides additional 
dosimetry options for the regulated facility. 
 
Throughout Part 8 and Part 5 
Minor typographical and formatting errors are corrected, or due to new sections or 
provisions being added to or removed from the rules. 
 
Part 2 
Minor changes are made to clarify the applicability of training requirements pertinent 
to Part 8 and Part 5, consistent with other proposed changes. 

 
Specific Statutory Authority. Statutes that require or authorize rulemaking: 

 
25-1.5-101(1)(k), 25-1.5-101(1)(l), 25-11-103, 25-11-104,  and 25-1-108, C.R.S. 

 
Is this rulemaking due to a change in state statute?   

______ Yes, the bill number is ______. Rules are ___ authorized ___ required.   
__X___ No  

Does this rulemaking include proposed rule language that incorporate materials by reference? 
__X___ Yes  ___ URL   
______ No   

Does this rulemaking include proposed rule language to create or modify fines or fees? 
______ Yes 
__X___ No 

Does the proposed rule language create (or increase) a state mandate on local government? 
______ Yes 
__X___ No. 

• The proposed rule does not require a local government to perform or 
increase a specific activity for which the local government will not be 
reimbursed; 

• The proposed rule requires a local government to perform or increase a 
specific activity because the local government has opted to perform an 
activity, or;   

• The proposed rule reduces or eliminates a state mandate on local 
government. 

Document 5 RQ Page 5 of 59



 

RA 1 
 

REGULATORY ANALYSIS 
for Amendments to  

6 CCR 1007-1,  
Part 8, Radiation safety requirements for RGDs not used in the healing arts 

 Part 5, Radiation safety requirements for industrial radiographic operations 
Part 2, Registration of radiation machines, facilities, and services 

 
1. A description of the classes of persons affected by the proposed rule, including the 

classes that will bear the costs and the classes that will benefit from the proposed rule.  
 
The classes of persons affected by the proposed rule includes those facilities that use x-
ray based radiation generating devices for non-healing arts applications. This includes a 
wide range of industries, applications, and facility types, including research and testing 
facilities, correctional institutions, analytical laboratories, food processing and 
production activities, educational institutions, and manufacturing among others. 
 
Group of persons/entities Affected by the Proposed 
Rule 
 

Size of 
the Group 

Relationship to the 
Proposed Rule 
Select category: 
C/CLG/S/B 

Registrant facilities using RGDs for non-healing arts 
purposes and their employees 

Approx. 
428 

C* / B 

Industrial radiography registrants/licensees and their 
employees 

Approx. 
16 

C* / B 

Registered service companies and qualified inspectors 
who provide services to registered RGD users 

Approx. 
174 

C* 

Other stakeholders having an interest in industrial use 
x-ray (and radioactive materials regulations) 

243+ S 

 *Note: No direct impact on GLG. Any facility that possesses an RGD in the state of 
Colorado is required under current regulations to register with the department. 

 
While all are stakeholders, groups of persons/entities connect to the rule and the 
problem being solved by the rule in different ways. To better understand those different 
relationships, please refer to the following relationship categorization key: 

 
 C     =  individuals/entities that implement or apply the rule. 
 S     = individuals/entities that do not implement or apply the rule but are  

  interested in others applying the rule. 
B     = the individuals that are ultimately served, including the customers of 

our customers. These individuals may benefit, be harmed by or be at-
risk because of the standard communicated in the rule or the manner in 
which the rule is implemented.  

 
More than one category may be appropriate for some stakeholders. 
 

 
2. To the extent practicable, a description of the probable quantitative and qualitative 

impact of the proposed rule, economic or otherwise, upon affected classes of persons. 
 

Economic outcomes 
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Summarize the financial costs and benefits, include a description of costs that must be 
incurred, costs that may be incurred, any Department measures taken to reduce or 
eliminate these costs, and any financial benefits. 
 

For facilities that must implement the requirements of Part 8 (groups C and B in item 
1 above), the following are the anticipated financial costs and benefits for specific 
provisions.  
Anticipated financial cost(s): Anticipated financial benefit(s) 
Proposed 8.4.10 requires registrants to 
test the safety devices (interlocks, 
warning lights, etc.) every 6 months and 
document this). The cost will vary 
depending upon the number of RGDs and 
complexity of the device. Some RGDS 
may have self-test/self-check systems 
that will require  
 
Cost or cost range estimate: 
Facility with 1 RGD: $30 per year 
Facility with 5 RGDs: $150 per year 
Facility with 10 RGDs: $300 per year 
[Est based on 0.3h per device @ $50 per 
hour] 
 
Note: Cost estimates may not apply to all 
RGDs. Some advanced RGDs may have 
the capability for self-checks and can 
determine when certain safety systems 
are not operating properly. 
 

 
N/A 

 
N/A 

Proposed provision 8.4.5.B reduces the 
need/requirement for an RGD registrant 
to possess a survey instrument (as 
required by current rule in 8.6.2), and 
instead allows greater flexibility for a 
RGD facility/registrant to instead have 
access to a survey instrument. This will 
allow additional flexibility for the facility 
in implementing the requirement.  
 
Registrants having RGDs at different 
locations or portions of their campus 
would not need to purchase survey 
instruments for each location and could 
instead share survey instruments. While 
this may or may not benefit current 
facilities that already possess a survey 
instrument, it may result in a cost savings 
for some future RGD registrants and allow 
them to rely on another facility or entity 
for a survey instrument needs. 
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Savings or range of savings: 
$500 - $3,500 per instrument ($1,523 ave) 
 

Proposed 8.9 specifies registrants who 
are operating a RGD that cannot meet 
the public dose limits of 4.14 can 
operate the device in a shielded room. 
This may require the facility to 
additional safety controls to meet the 
requirements of 8.9.  
It is not known whether many facilities 
currently operating such a system in 
Colorado or what additional controls 
would be necessary. 
 
Cost or cost range estimate: 
Unknown/not available. 
 

 
N/A 

 
 
For facilities that are interested in the requirements of Part 8 (groups S and B in item 
1 above), the following are the anticipated financial costs and benefits.  
Anticipated financial cost(s): Anticipated financial benefit(s) 
None. None. 
 

Non-economic outcomes 
Summarize the anticipated favorable and non-favorable non-economic outcomes (short-
term and long-term), and, if known, the likelihood of the outcomes for each affected 
class of persons by the relationship category.   

    
 For the proposed Part 8 changes, the anticipated favorable non-economic outcome is 

that the rule will be updated to better address the safety considerations for a wide 
variety of uses of RGDs for non-medical purposes. In addition, the changes will 
better align our regulatory program with the model rule and other states that have 
implemented the model regulation or similar requirements. 

 
For the proposed Part 5 changes, the anticipated favorable non-economic outcome is 
that the approximately 16 licensees who fall under the requirements of this 
regulatory part will have added flexibility in how they monitor the radiation dose of 
their employees. Although some facilities have requested specific authorization to 
utilize instant read dosimetry systems through their license, the proposed change 
will make this dosimetry option available to all licensees who fall under this 
regulatory part and without the need for special authorization.  

 
 There are believed to be no non-favorable non-economic outcomes as a result of the 

proposed rule changes.  
 
3. The probable costs to the agency and to any other agency of the implementation and 

enforcement of the proposed rule and any anticipated effect on state revenues. 
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A. Anticipated CDPHE personal services, operating costs or other expenditures:  
 
There are no to minimal anticipated costs to CDPHE associated with the proposed 
changes.  

 
B. Anticipated CDPHE Revenues:  

 
There are no change in revenues as a result of the proposed changes. The proposed 
changes are not expected to increase or decrease revenues.  

 
C. Anticipated personal services, operating costs or other expenditures by another 

state agency:  
 
There are no anticipated personal services, operating costs or other expenditure by 
another state agency. 

 
D. Anticipated Revenues for another state agency:  

 
None. No other state agency has regulatory authority over RGDs. 

 
 

4. A comparison of the probable costs and benefits of the proposed rule to the probable 
costs and benefits of inaction. 
 
Along with the costs and benefits discussed above, the proposed revisions: 
 
_X_ Comply with a statutory mandate to promulgate rules.  
_X_ Comply with federal or state statutory mandates, federal or state regulations, and 

department funding obligations. 
_X_ Maintain alignment with other states or national standards. 
_X_ Implement a Regulatory Efficiency Review (rule review) result 
_X_ Improve public and environmental health practice. 
_X_ Implement stakeholder feedback. 
 
 
The proposed rule will advance the following CDPHE Strategic Plan priorities  
(select all that apply): 
1.   Reduce Greenhouse Gas (GHG) emissions economy-wide from 125.716 million metric 

tons of CO2e (carbon dioxide equivalent) per year to 119.430 million metric tons of 
CO2e per year by June 30, 2020 and to 113.144 million metric tons of CO2e by June 
30, 2023. 

 
___  Contributes to the blueprint for pollution reduction 
___  Reduces carbon dioxide from transportation 
___  Reduces methane emissions from oil and gas industry  
___  Reduces carbon dioxide emissions from electricity sector 
 
2.    Reduce ozone from 83 parts per billion (ppb) to 80 ppb by June 30, 2020 and 75 ppb 

by June 30, 2023. 
 
___   Reduces volatile organic compounds (VOC) and oxides of nitrogen (NOx) from the 
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oil and gas industry. 
___   Supports local agencies and COGCC in oil and gas regulations. 
___   Reduces VOC and NOx emissions from non-oil and gas contributors 
 
3.    Decrease the number of Colorado adults who have obesity by 2,838 by June 30, 2020 

and by 12,207 by June 30, 2023. 
 
___   Increases the consumption of healthy food and beverages through education, 

policy, practice and environmental changes. 
___   Increases physical activity by promoting local and state policies to improve active 

transportation and access to recreation. 
___   Increases the reach of the National Diabetes Prevention Program and Diabetes Self-

Management Education and Support by collaborating with the Department of Health 
Care Policy and Financing. 

 
4.     Decrease the number of Colorado children (age 2-4 years) who participate in the 

WIC Program and have obesity from 2120 to 2115 by June 30, 2020 and to 2100 by 
June 30, 2023. 

 
___   Ensures access to breastfeeding-friendly environments. 
 
5.     Reverse the downward trend and increase the percent of kindergartners protected 

against measles, mumps and rubella (MMR) from 87.4% to 90% (1,669 more kids) by 
June 30, 2020 and increase to 95% by June 30, 2023. 

 
___   Reverses the downward trend and increase the percent of kindergartners protected 

against measles, mumps and rubella (MMR) from 87.4% to 90% (1,669 more kids) by 
June 30, 2020 and increase to 95% by June 30, 2023. 

___   Performs targeted programming to increase immunization rates. 
___   Supports legislation and policies that promote complete immunization and 

exemption data in the Colorado Immunization Information System (CIIS). 
 
6.   Colorado will reduce the suicide death rate by 5% by June 30, 2020 and 15% by June 

30, 2023. 
 
___   Creates a roadmap to address suicide in Colorado.  
___   Improves youth connections to school, positive peers and caring adults, and 

promotes healthy behaviors and positive school climate. 
___   Decreases stigma associated with mental health and suicide, and increases help-

seeking behaviors among working-age males, particularly within high-risk 
industries. 

___   Saves health care costs by reducing reliance on emergency departments and 
connects to responsive community-based resources.  

 
7.   The Office of Emergency Preparedness and Response (OEPR) will identify 100% of 

jurisdictional gaps to inform the required work of the Operational Readiness Review 
by June 30, 2020. 

 
___   Conducts a gap assessment. 
___   Updates existing plans to address identified gaps. 
___   Develops and conducts various exercises to close gaps. 
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8.    For each identified threat, increase the competency rating from 0% to 54% for 

outbreak/incident investigation steps by June 30, 2020 and increase to 92% 
competency rating by June 30, 2023. 

 
___    Uses an assessment tool to measure competency for CDPHE’s response to an 

outbreak or environmental incident. 
___    Works cross-departmentally to update and draft plans to address identified gaps 

noted in the assessment. 
___    Conducts exercises to measure and increase performance related to identified 

gaps in the outbreak or incident response plan. 
 
9.  100% of new technology applications will be virtually available to customers, anytime 

and anywhere, by June 20, 2020 and 90 of the existing applications by June 30, 
2023. 

 
___   Implements the CDPHE Digital Transformation Plan. 
___   Optimizes processes prior to digitizing them. 
___   Improves data dissemination and interoperability methods and timeliness. 
 
 
10.  Reduce CDPHE’s Scope 1 & 2 Greenhouse Gas emissions (GHG) from 6,561 
metric tons (in FY2015) to 5,249 metric tons (20% reduction) by June 30, 2020 and 
4,593 tons (30% reduction) by June 30, 2023. 
 
___   Reduces emissions from employee commuting 
___   Reduces emissions from CDPHE operations 
11. Fully implement the roadmap to create and pilot using a budget equity 
assessment by June 30, 2020 and increase the percent of selected budgets using the 
equity assessment from 0% to 50% by June 30, 2023. 
 
___   Used a budget equity assessment 
___ Advance CDPHE Division-level strategic priorities. 
 

   
 

The costs and benefits of the proposed rule will not be incurred if inaction was 
 chosen. Costs and benefits of inaction not previously discussed include: 

 
Retaining the current Part 8 rule as is with no amendment would not be beneficial as 
it is primarily limited to analytical type RGDS and does not specifically address 
requirements or safety considerations of the many other uses of non-healing arts (non-
medical) uses of x-ray machine RGDs.  
 
For the proposed Part 5 change pertaining to dosimetry systems, the cost of inaction 
will make parts of the rule inconsistent with federal regulations and the national 
framework for radiation regulation. Inaction will also result in licensed facilities 
having fewer options with implementing their radiation dosimetry program. Similarly, 
not implementing the updated provisions pertaining to documents incorporated by 
reference will potentially make the rule incompatible with the Colorado 
Administrative Procedure Act.  
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There are no benefits of inaction. 

 
5. A determination of whether there are less costly methods or less intrusive methods for 

achieving the purpose of the proposed rule. 
   

Rulemaking is proposed when it is the least costly method or the only statutorily 
allowable method for achieving the purpose of the statute. The benefits, risks and 
costs of these proposed revisions were compared to the costs and benefits of other 
options. The proposed revisions provide the most benefit for the least amount of cost, 
are the minimum necessary or are the most feasible manner to achieve compliance 
with statute. By making the rule more consistent with the national framework of 
regulation described in the CRCPD Part H model rule, the regulation of these RGDs is 
brought into further consistency with the national framework of regulation for those 
states that have adopted requirements of the model rule. 

 
6. Alternative Rules or Alternatives to Rulemaking Considered and Why Rejected. 
  

No alternatives to this rulemaking were considered. 
 
For proposed changes applicable to most of Part 8, the intent is to make the rule 
consistent with the model rule of the CRCPD. The current Part 8 rule is generally 
inadequate in that it does not address the many uses and applications and safety 
considerations unique to different industrial (non-healing arts) RGDs.  
  
For the applicable rule and sections of Part 5, failure to implement requirements that 
are consistent with federal rule will potentially make Colorado’s Agreement State 
program incompatible with our NRC agreement.  
 
For the applicable rule and sections of Part 8 and Part 5, failure to implement 
requirements that are consistent with the requirements of the Administrative 
Procedure Act for documents incorporated by reference may result in the rule being 
negated or invalidated by the legislature.  
 

7. To the extent practicable, a quantification of the data used in the analysis; the 
analysis must take into account both short-term and long-term consequences. 

  
The proposed changes did not require a data based evaluation or analysis.  
 
The proposed language and approach pertaining to the regulation of non-healing arts 
RGDs is consistent with the national model rule for such devices. 
 
The proposed language and approach pertaining to documents incorporated by 
reference are consistent with information found in statute and other Department rules 
and regulations. 
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STAKEHOLDER ENGAGEMENT 
for Amendments to  

6 CCR 1007-1,  
Part 8, Radiation safety requirements for RGDs not used in the healing arts 

 Part 5, Radiation safety requirements for industrial radiographic operations 
Part 2, Registration of radiation machines, facilities, and services 

 
State law requires agencies to establish a representative group of participants when 
considering to adopt or modify new and existing rules. This is commonly referred to as a 
stakeholder group. 
 
Early Stakeholder Engagement: 
The following individuals and/or entities were invited to provide input and included in the 
development of these proposed rules:   
 
Approximately 1,012 stakeholders were notified via email of the opportunity to comment on 
the proposed draft rules, which were posted on the Department website for a 30 day period in 
February-March 2021. The stakeholders consist of industrial x-ray registrants/user facilities, 
companies that provide services to industrial x-ray machine facilities, qualified inspectors for 
x-ray machines, individuals having an interest in radiation regulations applicable to industrial 
uses of radiation, and industrial radiography licensees.  
 
Two virtual stakeholder meetings were held during the comment period in early March. A 
total of 48 individuals attended the two meetings. Attendees appeared to represent a variety 
of RGD uses regulated under the proposed regulations. By the end of the comment period, the 
department received approximately 7 written comment letters/emails containing a number of 
questions and comments. The program reviewed the comments and where feasible, addressed 
those concerns to the extent possible in the proposed rule provided to the Board of Health. 
Some other concerns identified were more process/programmatic related and will be address 
outside of regulation. 
 
 
Stakeholder Group Notification 
The stakeholder group was provided notice of the rulemaking hearing and provided a copy of 
the proposed rules or the internet location where the rules may be viewed. Notice was 
provided prior to the date the notice of rulemaking was published in the Colorado Register 
(typically, the 10th of the month following the Request for Rulemaking).  
 

_X__  Not applicable. This is a Request for Rulemaking Packet. Notification will occur 
if the Board of Health sets this matter for rulemaking.  

____ Yes.  
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Summarize Major Factual and Policy Issues Encountered and the Stakeholder Feedback 
Received.  If there is a lack of consensus regarding the proposed rule, please also identify the 
Department’s efforts to address stakeholder feedback or why the Department was unable to 
accommodate the request.    
 
The major factual or policy issues encountered during the stakeholder process included the 
following:  
 
1. Stakeholders using certain RGDs in a research setting at an institute of higher education 
expressed concerns over the originally proposed definition and applicability of “industrial 
radiography” to their activities. Commercial industrial radiography most commonly involves 
use of high activity radioactive sources in a field setting at a temporary jobsite where images 
of pipes, and similar items are made to find flaws following repair or assembly. Such activities 
can often involve many exposures in a short amount of time. Industrial radiography is and has 
been regulated under Part 5 of the regulations for many years. Due to the risk involved for 
operators in industrial radiography, and the potential for exposure to members of the public, 
the training and certification requirements for industrial radiographers is fairly extensive. 
Commercial industrial radiography may also involve use of pulsed or non-pulsed x-ray based 
systems used at temporary field locations or in a shielded room at the licensee facility.  
 
Similar x-ray based systems used for research and education in a non-commercial environment 
at a university or college, generally allows additional oversight and control and a reduction in 
risk to operators and others. We therefore feel that clarifying the requirements applicable 
this particular use was warranted. As a result of this stakeholder concern, the proposed Part 8 
and Part 5 rules were modified to clarify that open beam RGD systems used for research or 
higher education purposes will not be considered industrial radiography and will be regulated 
under Part 8. 
 
 
2. Stakeholders in the bomb squad community (regulated under the originally proposed 
Section 8.10) expressed concerns over proposed requirements – including the requirement to 
maintain a utilization log each time the x-ray system is used. As a result, the original section 
of the rule that addressed use of RGDs for bomb detection has been removed from the rule 
and placed in a reserved status. The Division needs additional time to evaluate the issues 
surrounding this type of use further and will work with stakeholders to hopefully come to a 
consensus to moving forward to address use of these types of RGDs. 

Document 5 RQ Page 14 of 59



 

SE 3  
 

Please identify the determinants of health or other health equity and environmental justice 
considerations, values or outcomes related to this rulemaking.  
 
Overall, after considering the benefits, risks and costs, the proposed rule: 
 
Select all that apply. 

 
Improves behavioral health and mental 
health; or, reduces substance abuse or 
suicide risk. 

 

Reduces or eliminates health care costs, 
improves access to health care or the 
system of care; stabilizes individual 
participation; or, improves the quality of 
care for unserved or underserved 
populations. 

 

Improves housing, land use, 
neighborhoods, local infrastructure, 
community services, built environment, 
safe physical spaces or transportation. 

X 

Reduces occupational hazards; improves 
an individual’s ability to secure or 
maintain employment; or, increases 
stability in an employer’s workforce. 

 

Improves access to food and healthy food 
options.  

 
X 

Reduces exposure to toxins, pollutants, 
contaminants or hazardous substances; 
or ensures the safe application of 
radioactive material or chemicals.  

X 

Improves access to public and 
environmental health information; 
improves the readability of the rule; or, 
increases the shared understanding of 
roles and responsibilities, or what occurs 
under a rule. 

 

Supports community partnerships; 
community planning efforts; community 
needs for data to inform decisions; 
community needs to evaluate the 
effectiveness of its efforts and 
outcomes. 

 

Increases a child’s ability to participate in 
early education and educational 
opportunities through prevention efforts 
that increase protective factors and 
decrease risk factors, or stabilizes 
individual participation in the opportunity. 

 

Considers the value of different lived 
experiences and the increased 
opportunity to be effective when 
services are culturally responsive. 

 
Monitors, diagnoses and investigates 
health problems, and health or 
environmental hazards in the community. 

X 
Ensures a competent public and 
environmental health workforce or 
health care workforce. 

X 

Other: Benefits stakeholders with 
additional information where to locate 
documents incorporated into the rule to 
help aide compliance with the 
requirements. 

X 
Other: Improves the ability for certain 
specific licensees to monitor 
occupational exposure of their workers. 
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DRAFT 1 04/08/2021 1 

DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT 2 

Hazardous Materials and Waste Management Div ision 3 

RADIATION CONTROL - RADIATION SAFETY REQUIREMENTS FOR RADIATION GENERATING 4 
DEVICES NOT USED IN THE HEALING ARTS 5 

6 CCR 1007-1 Part 08  6 
[Editor’s Notes follow the text of the rules at the end of this CCR Document.] 7 

_________________________________________________________________________ 8 

Adopted by the Board of Health June 16, 2021; effective August 14, 2021 9 

PART 8: RADIATION SAFETY REQUIREMENTS FOR RADIATION GENERATING DEVICES 10 
NOT USED IN THE HEALING ARTS 11 

8.1 Purpose and Scope. 12 

8.1.1 Authority. 13 

8.1.1.1A. Rules and regulations set forth herein are adopted pursuant to the provisions of 14 
sections 25-1-108, 25-1.5-101(1)(l), and 25-11-104, CRS. 15 

8.1.2 Basis and Purpose. 16 

8.1.2.1B. A statement of basis and purpose accompanies this part and changes to this 17 
part. A copy may be obtained from the Department. 18 

8.1.3 Scope. 19 

8.1.3.1A. This part provides special requirements for non-healing-arts radiation generating 20 
devices (RGDs), such as analytical equipment used for x-ray diffraction or fluorescence 21 
analysis. operating betw een 5 kiloelectron volts (keV) and 1 million electron volts 22 
(MeV). For machines operating at energies greater than 1 MeV, see Part 9. 23 

B. The follow ing machines and equipment are exempt from these regulations: 24 

1. Domestic telev ision receivers. 25 

2. Cold-cathode gas discharge tubes, prov iding the exposure rates shall not 26 
exceed 10 mrem (0.1 mSv) per hour at a distance of thirty (30) centimeters 27 
from any point on the external surface of the tube. 28 

3. Other electrical equipment that produces radiation incidental to its 29 
operation for other  purposes, prov iding the dose rate to the w hole body at 30 
the point of nearest approach to such equipment w hen any external 31 
shielding not integral to the equipment is removed does not exceed 25 32 
mrem (0.25 mSv) per year. The production testing or factory serv icing for 33 
such equipment shall not be exempt. 34 

4. Equipment described in 8.1.3.B shall not be exempt if it is used or handled 35 
in such a manner that any indiv idual might receive a dose of radiation in 36 
excess of the limits specified in Part 4 of these regulations. 37 

Commented [JSJ1]:  
Editorial note 1: All comments (such as this one) shown in 
the right side margin of this draft document are for information 
purposes only to assist the reader in understanding the 
proposed rule change during the review and comment 
process. 
These side margin notes are not part of the rule and all 
comments will be deleted prior to publication of the final rule 
by the Colorado Secretary of State. 
 
Editorial note 2: Alignment and formatting corrections and 
minor typographical adjustments may be made in the rule and 
may not be specifically identified with a side margin comment. 
 
Editorial note 3: The proposed changes to this rule are 
primarily modeled after the Conference of Radiation Control 
Program Managers, Inc. (CRCPD) Part H model rule which 
was amended in 2016. By Colorado law (statute), the rules 
and regulations pertaining to radiation control must be 
consistent with the CRCPD model rule(s), except if the Board 
of Health determines a substantial deviation, substitute rule or 
no rule is appropriate. 
 
Editorial note 4: The current Part 8 rule make reference to 
radioactive materials, radioactive sources, and licensees in a 
few instances. Upon further evaluation by the program, it was 
determined that the Part 8 rule is not used in the licensing of 
radioactive materials facilities and should not apply to RGDs 
containing radioactive materials. RGDs containing radioactive 
materials are regulated through other regulatory parts and 
through requirements identified in the radioactive materials 
license. 

Commented [JSJ2]:  
The stated adoption and effective dates are tentative and 
subject to change, pending Board of Health meeting schedule, 
final adoption of the rule by the Board, and the Colorado 
Register publication dates. 
 
The anticipated dates are based on the annual rulemaking 
schedule (regulatory agenda) for the Department which may 
be found online. 
 

Commented [JSJ3]: The acronym “RGD” added here for 
clarity since it is not used in the rule title, but is used 
throughout the rule body. 

Commented [JSJ4]: Provision added for consistency with 
the model rule SSRCR Part H (2016), Section H.5.c. 
 
NOTE: The proposed language of B.1 is aligned with state 
statute - the Radiation Control Act (25-11-107(2)) rather than 
the Part H model rule. The model rule includes an exposure 
rate that is not found in Colorado statute.  
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 38 
 C. In addition to the requirements of this Part, all registrants are subject to the 39 

requirements of Parts 1, 2, 4, 10 and 13 of these regulations. This Part does not 40 
pertain to radiation safety requirements for x-ray equipment that is explicitly 41 
covered in other sections of these regulations, such as Part 5 (Radiation safety 42 
requirements for industrial radiographic operations), Part 6 (X-ray imaging in the 43 
healing arts), and Part 9 (Radiation safety requirements for particle accelerators 44 
not used in the healing arts). 45 

 46 
 D. Radiography that meets the definition of “cabinet radiography” as defined in 8.2 47 

shall be regulated under this Part. This includes certified x-ray systems. 48 
 49 

 E. Radiography (excluding industrial radiography) that occurs in a shielded room as 50 
defined in 8.2 shall be regulated under this Part. 51 

 52 
 F. Industrial radiography that is open-beam, and not in a shielded room and not 53 

otherw ise listed in this section, shall be regulated under Part 5 of these 54 
regulations. 55 

8.1.4 Applicability. 56 

8.1.4.1A. The requirements and provisions of these regulations apply to applicants, 57 
l icensees and registrants within the scope of by Part 8 unless specifically exempted by 58 
Part 8. 59 

8.1.4.2B. The applicable special requirements of Part 5 also apply i f an image receptor is 60 
used to transform incident x-ray photons either into a visible image or into another form 61 
that can be made into a visible image by further transformation. 62 

8.1.4.3C. The requirements of by Part 8 are in addition to, and not in substitution for, 63 
applicable requirements in other parts of these regulations. 64 

 65 
8.1.5 Intent.  66 
 67 

RGDs are a broad class of equipment that generate x-rays or particle radiation 68 
hav ing energies between 5 keV and 1 MeV, and not intended for medical use on 69 
humans. If applicable, all RGDs shall comply with FDA performance standards as 70 
defined in Title 21 Code of Federal Regulations, parts 1010 thru 1050.  71 
 72 
Examples of RGDs include, but are not limited to: 73 
A.  Open and closed analytical x-ray equipment (table top and hand-held);  74 
B. X-ray gauges;  75 
C. Cabinet x-ray radiography; 76 
D. Security screening units; 77 
E. Quality or process control dev ices; 78 
F. Ion implantation dev ices; 79 
G. Electron beam w elders; and 80 
H. Non-human use x-ray fluoroscopy. 81 
 82 
The intent here is not to define safety parameters by w hat type of w ork the x-ray unit 83 
performs (analytical, gauge, radiography, etc.), but to classify by hazard (open-beam 84 
versus closed- beam) or dose rate.  All other non-enclosed beam industrial 85 
radiography shall be regulated under Part 5 of these Regulations (Radiation Safety 86 
Requirements for Industrial Radiographic Operations). 87 

8.1.58.1.6 Published Material Incorporated by Reference. 88 

Commented [JSJ5]:  
Added for consistency with Part H, Section H.3. 

Commented [JSJ6]:  
The proposed language of “E” deviates slightly from the Part 
H model rule language, which reads “Quality application 
devices”. The proposed language has been modified from 
Part H for clarity. 

Commented [JSJ7]:  
Language in section 8.1.5, is revised and amended for 
consistency with the Colorado Administrative Procedure Act 
(24-4-103(12.5)(a)(2), CRS) regarding documents 
incorporated by reference, and consistent with other recently 
amended rules. 
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8.1.5.1 Published material incorporated in Part 8 by reference is available in accord with Part 1, 89 
Section 1.4.A. Throughout this Part 8, federal regulations, state regulations, and 90 
standards or guidelines of outside organizations have been adopted and 91 
incorporated by reference. Unless a prior version of the incorporated material is 92 
otherw ise specifically indicated, the materials incorporated by reference cited 93 
herein include only those versions that w ere in effect as of the most recent 94 
effective date of this Part 8 (August 2021), and not later amendments or editions of 95 
the incorporated material.  96 

B. Materials incorporated by reference are available for public inspection, and copies 97 
(including certified copies) can be obtained at reasonable cost, during normal 98 
business hours from the Colorado Department of Public Health and Env ironment, 99 
Hazardous Materials and Waste Management Div ision, 4300 Cherry Creek Drive 100 
South, Denver, Colorado 80246. Additionally, 101 
https://w w w.colorado.gov/cdphe/radregs identifies where the incorporated 102 
materials are available to the public on the internet at no cost. Due to copyright 103 
restrictions certain materials incorporated in this Part are available for public 104 
inspection at the state publications depository and distribution center. 105 

C. Availability from Source Agencies or Organizations. 106 

1. All federal agency regulations incorporated by reference herein are 107 
available at no cost in the online edition of the Code of Federal Regulations 108 
(CFR) hosted by the U.S. Government Printing Office, online at 109 
w ww.govinfo.gov.  110 

2. All state regulations incorporated by reference herein are available at no 111 
cost in the online edition of the Code of Colorado Regulations (CCR) 112 
hosted by the Colorado Secretary of State’s Office, online at 113 
https://w w w.sos.state.co.us/CCR/RegisterHome.do.  114 

8.2 Definitions. 115 

8.2.1 Definitions of general applicability to these regulations are in Part 1, sSection 1.2. 116 

8.2.2 As used in Part 8, each term below has the definition set forth. 117 

“Accessible surface” means the external or outside surface of the enclosure or housing 118 
prov ided by the manufacturer. This includes high-voltage generator, doors, access panels, 119 
latches, control knobs, and other permanently mounted hardw are and including the plane 120 
across the exterior edge of any opening. 121 

“Analytical x-ray system” means a group of components uti lizing x-rays or gamma rays to 122 
determine the elemental composition, examine the microstructure, and/or ascertain 123 
characteristics of materials.“Analytical x-ray equipment” means equipment that generates 124 
(by electronic means) and uses ionizing radiation for the purpose of examining the 125 
microstructure of materials, i.e., diffraction and spectroscopy (including fluorescence). 126 

“Baggage unit”. See “Security Screening Unit”. 127 

“Beam-port” means an opening on the x-ray apparatus designed to emit a primary beam. 128 
This does not include openings on baggage units. 129 

"Cabinet radiography" means industrial radiography using radiation machines not subject 130 
to FDA performance standard for cabinet x-ray systems, in an enclosed, interlocked 131 
cabinet in w hich the portion of a material being irradiated is contained, and in w hich: 132 

Commented [JSJ8]: In 8.2.2, definitions have been added, 
modified or deleted, consistent with SSRCR Part H (2016), 
unless otherwise noted. 
 
The developers of the model rule added or modified 
definitions which originate from multiple sources, including: 
the prior (1991) Part H rule; 21 CFR 1020.20, and .40 (federal 
rule); American National Standards Institute (ANSI) standard 
43.2, 43.5, and 43.17; and the International Electrotechnical 
Commission (IEC) standard 62495;  
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A. The radiation machine w ill not operate unless all openings are closed with 133 
interlocks activated;  134 

B.  The cabinet is shielded such that every location on the exterior meets the 135 
conditions for an unrestricted area as defined in Part 4 of these 136 
regulations; and  137 

C.  The cabinet is constructed or arranged as to exclude the entrance of any 138 
part of the body of an indiv idual during irradiation.  139 

"Cabinet x-ray system" means an x-ray system with the x-ray tube installed in an 140 
enclosure w hich, independently of existing architectural structures except the floor on 141 
w hich it may be placed, is intended to contain at least that portion of a material being 142 
irradiated, prov ide radiation attenuation, and exclude personnel from its interior during 143 
generation of x radiation. Included are all x-ray systems designed primarily for the 144 
inspection of bags, packages, and personal items at airline, railroad, and bus terminals, 145 
and at other facilities for similar purposes. An x-ray tube used w ithin a shielded part of a 146 
building, or x-ray equipment w hich may temporarily or occasionally incorporate portable 147 
shielding is not a cabinet x-ray system.  148 

"Cathode ray tube" means any dev ice used to accelerate electrons for demonstration or 149 
research purposes, except w here such cathode ray tube is incorporated into a telev ision 150 
or display monitor that is subject to, and has met applicable federal radiation safety 151 
performance standards in 21 CFR 1010 and 1020.10.  152 

"Certified cabinet x-ray system" means a RGD certified by the manufacturer in accordance 153 
w ith 21 CFR 1010.2 as being manufactured and assembled pursuant to the prov isions of 154 
applicable federal radiation safety performance standards 21 CFR 1010 and 1020.40. 155 

"Certifiable cabinet x-ray system" means an existing uncertified RGD that has been 156 
modified to meet the certification requirements specified in 21 CFR 1020.40. 157 

"Closed-beam x-ray equipment" means a system in w hich the beam path cannot be 158 
entered by any part of the body during normal operation.  159 

"Cold-cathode gas discharge tube" means an electronic device in w hich electron flow  is 160 
produced and sustained by ionization of contained gas atoms and ion bombardment of the 161 
cathode.  162 

"Collimator" means a device for restricting the useful radiation in one or more directions.  163 

"Control panel" means a device containing means for regulation and activation of a RGD 164 
or for the preselection and indications of operating factors.  165 

"Emergency procedure" means the w ritten pre-planned steps to be taken in the event of 166 
actual or suspected exposure of an indiv idual in excess of administrative or regulatory 167 
limits. This procedure shall include the names and telephone numbers of indiv iduals to be 168 
contacted as w ell as directives for processing the film badge or other personnel 169 
monitoring dev ices. 170 

“Fail-safe characteristic” means a design feature that causes beam port shutters to close, or 171 
otherwise prevents emergence of the primary beam, upon the failure of a safety or warning 172 
device."Fail-safe design" means a design in w hich all realistically anticipated failures of 173 
indicators or safety components result in a condition in w hich individuals are safe from 174 
exposure to radiation. For example, if a light indicating “X-RAY ON” fails, the production 175 
of x-rays shall be prevented, or if a shutter status indicator fails, the shutter shall close.  176 

Commented [JSJ9]:  
Language is added beyond the definition in Part H, to include 
language found in FDA regulation. Specifically, the sentence 
“Included are all x-ray systems designed…” was added to the 
definition for clarity. 

Commented [JSJ10]:  
This definition is replaced by the more detailed “Fail-safe 
design” definition which follows. 
 
This definition parallels the definition found in ANSI 43.2. 
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"General-use system" means a human body screening system that delivers an effective 177 
dose equal to or less than 0.25 μSv (25 μrem) per screening. Given proper justification and 178 
certain restrictions, general-use systems may be operated w ithout specific controls that 179 
w ould limit the number of indiv iduals scanned or the number of scans per indiv idual in a 180 
year.  181 

"Hand-held x-ray system" means a portable instrument that is designed to operate w hen 182 
held in the hand, such as hand-held x-ray fluorescence (XRF) analytical dev ices.  183 

“Human body security screening system” means any x-ray equipment used on humans for 184 
security evaluation purposes. 185 

"Industrial radiography" means an examination of the structure of materials by 186 
nondestructive methods utilizing ionizing radiation to make radiographic images for the 187 
purpose of detecting structural flaw s in objects. Industrial radiography does not include 188 
such imaging for education or research purposes at a fixed location. 189 

"Interlock" means a device or engineered system that precludes access to an area of 190 
radiation hazard either by preventing entry or by automatically remov ing the hazard.  191 

"Leakage radiation" means all radiation coming from w ithin the source housing, except 192 
the useful beam. 193 

"Limited-use system" means a human body screening system that is capable of delivering 194 
an effective dose greater than 0.25 µSv (25 µrem) per screening but cannot exceed an 195 
effective dose of 1 mrem (10 µSv ) per screening. Limited-use systems require additional 196 
controls and documentation to ensure that annual indiv idual dose limits required by 8.11.5 197 
are not exceeded.  198 

“Local components” means a part of an analyticalparts of a RGD x-ray system in an area that 199 
isand include areas that are exposed to x-rays, such as radiation source housings, beam port 200 
and shutter assemblies, coll imators, sample holders, cameras, goniometers, detectors, and 201 
shielding, not includingbut do not include power supplies, transformers, amplifiers, readout 202 
devices, and control panels. 203 

“Mobile equipment”. See “Radiation generating dev ice.” 204 

“Normal operating procedures” means a set of step-by-step instructions necessary to accomplish 205 
the analysistask. These procedures may include sample insertion and manipulation, 206 
equipment alignment, routine maintenance by the registrant, and data recording 207 
procedures, w hich are related to radiation safety. 208 

“Open-beam configuration” means an analytical x-ray system in which an individual could 209 
accidentally place some part of the body in the primary beam path during normal 210 
operation.”Open-beam x-ray equipment” means an open-beam x-ray system in w hich the 211 
beam path could be entered by any part of the body at any time. 212 

 213 

“Portable equipment”. See “Radiation generating dev ice.” 214 

“Primary beam” means ionizing radiation which passes through an aperture of the source housing 215 
by a direct path from the x-ray tube or a radioactive source located in the radiation source 216 
housing.“Primary beam” means the ionizing radiation coming directly from the radiation 217 
source through a beam port into the volume defined by the collimation system. 218 

“Qualified inspector” means an individual as defined in Part 1 of these regulations. 219 

Commented [JSJ11]:  
The proposed language of the definition “Hand-held x-ray 
system” deviates slightly from the Part H model rule language 
in the following manner: The phrase “such as” is used in lieu 
of “e.g.” for clarity, and, since this is the first occurrence of the 
acronym “XRF” in the body of the rule, it is spelled out. 
 

Commented [JSJ12]: The proposed definition “Human body 
security screening system” replaces the definition “Personnel 
security screening system” found in the revised Part H model 
rule. 
 
The radiation program feels that the Part H definition does not 
reflect the actual use of these types of systems in practice. 
There are a number of these types of systems registered in 
Colorado that are used in prison/jail situations for inmate and 
other screening. Limiting the title to “personnel” would imply 
that only employees are being screened, which is likely 
inaccurate. The RP believes the revised definition title better 
reflects actual use in facilities. 

Commented [JSJ13]:  
The proposed language of the definition “Industrial 
radiography” deviates from the Part H model rule language in 
the following manner: The phrase “for the purpose of detecting 
structural flaws in objects” is added for clarity. The intent is to 
help delineate what is and is not considered industrial 
radiography. 

Commented [JSJ14]:  
The proposed language of the definition Local component” 
deviates slightly from the Part H model rule language in the 
following manner: The phrase “struck by” in the model rule is 
replaced by “exposed to” for clarity. 

Commented [JSJ15]:  
This definition is added for consistency with its use within the 
body of the rule. 
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“Radiation generating dev ice (RGD)” for purposes of Part 8, means any system, dev ice, 220 
subsystem, or component thereof, w hich may generate x-rays or particle radiation 221 
betw een 5 keV and 1 MeV, and not intended for healing arts use for humans or animals. A 222 
RGD is x-ray equipment (as defined in Part 1 of the regulations) that may be mobile, 223 
portable, or stationary. 224 

“Radiation Safety Officer (RSO)” means an indiv idual as defined in Part 1 of these 225 
regulations. 226 

"Radiation source (or x-ray tube) housing" means that portion of an x-ray system w hich 227 
contains the x-ray tube and/or secondary target. Often the housing contains radiation 228 
shielding material or inherently prov ides shielding.  229 

"Radiograph" means a permanent film or digital image produced on a sensitive surface by 230 
a form of radiation other than direct v isible light.  231 

"Radiography" is the process of creating radiographic images.  232 

"Safety dev ice" means a device, interlock or system that prevents the entry of any portion 233 
of an indiv idual’s body into the primary x-ray beam or that causes the beam to shut off 234 
upon entry into its path.  235 

"Scattered radiation" means radiation that has been dev iated in direction and / or energy 236 
by passing through matter.  237 

"Security screening unit" means a non-human use open-beam or cabinet x-ray system 238 
w ith accessible openings designed for the detection of w eapons, bombs, or contraband 239 
concealed in baggage, mail, packages or other commodities or structure.  240 

"Shielded room" means a room housing a RGD w here, w ith the RGD at maximum 241 
exposure setting, the exterior room env irons meets the unrestricted area limits of 2 mrem 242 
(0.02 mSv) in any one hour and 100 mrem (1 mSv) in a year at 30 cm from the barrier. A 243 
shielded room does not include a RGD w hich meets the definition of cabinet x-ray 244 
systems.  245 

"Shutter" means a moveable device used to block the useful (or primary) beam emitted 246 
from an x-ray tube assembly.  247 

"Source" means the point of origin of the radiation, for example, the focal spot of an x-ray 248 
tube.  249 

"Stationary equipment". See "Radiation generating dev ice."  250 

"Stray radiation" means the sum of leakage and scatter radiation.  251 

"Warning dev ice" means a visible or audible signal that w arns individuals of a potential 252 
radiation hazard.  253 

"X-ray generator" means that portion of an x-ray system w hich prov ides the accelerating 254 
high voltage and current for the x-ray tube.  255 

"X-ray gauge" means an x-ray producing dev ice designed and manufactured for the 256 
purpose of detecting, measuring, gauging, or controlling thickness, density, level, or 257 
interface location. 258 

General Regulatory Prov isions and Specific Requirements 259 

Commented [JSJ16]:  
Here, within this RGD definition, the Part H model rule 
includes sub-definitions for “mobile”, “portable”, “stationary” 
and “transportable”. For consistency with other existing rule 
parts, these are not repeated here and instead the proposed 
definition defers to the exiting Part 1 definition for x-ray 
equipment. 
 

Commented [JSJ17]: Based on stakehol der feedback, 
language is modified slightly from Part H for clarity and 
understandi ng. “Exposure setting” is used instead of 
“techniques” (as found in Part H). 
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8.3 Administrative Requirements. 260 
 261 
8.3.1 Each non-healing-arts radiation machine in the State of Colorado shall be registered with the 262 

Department as required by Part 2, Section 2.4. and inspected as prescribed in 2.5. 263 
  264 
 A. In accordance with Part 2, such registration shall require: 265 
 266 
  1. Designating a radiation safety officer; 267 
   268 
  2. Maintaining documentation that a w ritten shielding design has been 269 

completed, as applicable.  270 
 271 
   Cabinet RGDs, hand-held XRF RGDs, and other systems as designated in 272 

w riting by the Department are not required to have a shielding design; and 273 
   274 
  3. Inspection by a Qualified Inspector as required by Part 2, Section 2.5.    275 

8.3.2 The registrant shall direct operation of the x-ray equipment under the registrant’s administrative 276 
control.The registrant shall be responsible for directing the operation of the RGD(s) under 277 
their administrative control and shall assure that the requirements of Parts 1, 2, 4, and 10 278 
are met in the operation of the system. 279 

8.3.3 The registrant or the registrant's agent shall assure that al l  applicable requirements of Parts 1, 2, 280 
4, 5, 6 and 10 are met in the operation of the x-ray equipment. 281 

8.3.43 As provided in Part 2, Section 2.6.1.15, for any analytical, industrial or other non-healing-arts 282 
radiation machineRGD, “adequately trained” shall mean that the individual operator has met the 283 
requirements of Part 2, Appendix 2N and any additional training requirements of Part 8. 284 

8.4 Equipment Requirements. 285 

8.4.1 Safety Device. 286 

8.4.1.1 A device which prevents the entry of any portion of an individual's body into the primary 287 
x-ray beam path, or which causes the beam to be shut off upon entry into its path, shall 288 
be provided on all open-beam configurations. 289 

8.4.1.2 A registrant or l icensee may apply to the Department for an exemption from the 290 
requirement of a safety device, including in the application: 291 

(1) A description of the various safety devices that have been evaluated; 292 

(2) The reason each of these devices cannot be used; and 293 

(3) A description of the alternative methods that wil l be employed to minimize the 294 
possibi l i ty of an accidental exposure, including procedures to assure that 295 
operators and others in the area will be informed of the absence of safety 296 
devices. 297 

 298 

 299 

8.3.5  Application for Exemptions.  300 

Commented [JSJ18]: This section is expanded and clarified 
to restate the key existing registration requirements, and to 
clarify exclusions from such requirements, where applicable.  
 
The requirements in 8.3.1.A are not new and are currently 
required by existing requirements in Part 2. 

Commented [JSJ19]: Language is updated for consistency 
with the language used in Part 6 of the regulations. 

Commented [JSJ20]: The requirement of 8.3.3 is combined 
in 8.3.2.  
 
The reference to Part 6 was not retained since it pertains to 
medical use of x-ray systems which are not regulated under 
Part 8. 

Commented [JSJ21]:  
The definition “Safety device”, which is similar to the language 
here has been added to the definitions Section 8.2., consistent 
with Part H. 
Additional language has been added to new Section 8.7 
regarding open beam systems. 
 

Commented [JSJ22]:  
The requirements of 8.4.1.2 are replaced with the revised and 
updated language in (new) 8.3.5 (below). 
 

Commented [JSJ23]: This provision will replace the 
requirements found in the current 8.4.1.2 (above). 
 
This provision incorporates the requirements of Part H, 
Section H.13 with the following modifications/differences:  
 
1. The language of the first sentence “Any RGD user or 
manufacturer…” is modified to limit the exemption 
requirements to users of RGDs only. Part H includes users 
and manufacturers. The manufacturing of RGDs falls within 
the regulatory purview of the U.S. Food and Drug 
Administration (FDA) and should not be included here. Any 
manufacturers of RGDs should apply to FDA for an exempti on 
from regulatory requirements. 
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 Any RGD registrant that cannot meet the applicable requirements of this Part shall submit 301 
to the Department a request for an exemption to the specific regulation or requirement in 302 
question. The exemption request shall demonstrate to the Department’s satisfaction: 303 

 304 
A. That the use of the RGD w ill not result in undue hazard to public health and safety 305 

or property; 306 
 307 
B. That compliance would require replacement or substantial modification of the 308 

RGD; 309 
 310 
C. That the registrant w ill achieve, through other means, radiation protection 311 

equivalent to that required by the regulation; and 312 
 313 
D. Why the regulatory standard or requirement could not be met. 314 

8.4 General regulatory requirements. 315 

 Unless otherw ise provided in this Part, this Section 8.4 applies to all RGDs. Certified and 316 
Certifiable Cabinet X-ray Systems as defined in this Part shall also meet the requirements 317 
of 21 CFR 1020.40. 318 

8.4.21 Warning Devices. 319 

A. Warning dev ices shall be labeled so that their purpose is easily identified. 320 

B. An easily v isible warning light labeled with the w ords “X-RAY ON”, or w ords 321 
hav ing a similar intent, shall be located near any switch that energizes an x-ray 322 
tube and shall be illuminated only w hen the tube is energized. This w arning light 323 
shall be of a fail-safe design. 324 

8.4.2.1 Open-beam configurations shall be provided with a readily discernible indication of: 325 

(1) X-ray tube “on-off” status located near the radiation source housing, if the 326 
primary beam is control led in this manner; and/or 327 

(2) Shutter “open-closed” status located near each port on the radiation source 328 
housing, i f the primary beam is controlled in this manner. 329 

8.4.2.2 An easily visible warning l ight labeled with the words “X-RAY ON”, or words having a 330 
similar intent, shall be located: 331 

(1) Near any switch that energizes an x-ray tube and shall be illuminated only when 332 
the tube is energized; or 333 

(2) In the case of a radioactive source, near any switch that opens a housing shutter 334 
and shall be i lluminated only when the shutter is open. 335 

8.4.2.3 Warning devices shall be labeled so that their purpose is easily identified. 336 

(1) Warning devices shall have fail-safe characteristics. 337 

8.4.3 Ports. 338 

8.4.3.1 Unused ports on radiation source housings shall be secured in the closed position, in a 339 
manner that will prevent casual opening. 340 

8.4.42 Labeling. 341 

Commented [JSJ24]: The term “registrant” is used in lieu of 
the term “user” as found in Part H, since a request for an 
exemption would come from the facility/regulated entity rather 
than an individual user. This approach is consistent with the 
(existing) wording in 8.3.5.C. 
 
Also, for this provision, the language of part H is more 
broad/general than that of the current rule with regard to 
exemptions from requirements. The current language of part 8 
limits the exemptions to “safety devices”. This would 
potentially allow additional options for registrants who are 
unable to comply with certain requirements. 

Commented [JSJ25]:  
Requirements are relocated and reformatted from prior 8.4.2.2 
below. 

Commented [JSJ26]:  
Requirements in (prior) 8.4.2.1 – 8.4.2.3 that are related to 
fail-safe designs for lighting and safety devices are retained, 
expanded and relocated to (new) Sections 8.4.1.A, 8.7.2.B 
(warning/status lights), and 8.6.3, 8.4.8.C (for interlocks). 

Commented [JSJ27]:  
As indicated earlier in this proposed rule, references to 
radioactive materials, radioactive sources, and licensees are 
removed as the rule is intended for x-ray radiation generating 
devices (RGDs) only. 
 

Commented [JSJ28]: Language is updated, consistent with 
SSRCR Part H (2016), Section H.6b. 
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8.4.4.1A. Al l  analytical x-rayRGD equipment shall be labeled with a readily visible and 342 
discernible sign or signs bearing the radiation symbol (in accordance with Part 4, 343 
Section 4.27) and the words: “CAUTION - RADIATION - THIS EQUIPMENT 344 
PRODUCES RADIATION WHEN ENERGIZED”, or w ords hav ing a similar intent, 345 
near any sw itch that energizes an x-ray tube. 346 

(1) “CAUTION - HIGH INTENSITY X-RAY BEAM”, or words having a similar intent, 347 
on the x-ray source housing; and 348 

(2) “CAUTION - RADIATION - THIS EQUIPMENT PRODUCES RADIATION WHEN 349 
ENERGIZED”, or words having a similar intent, near any switch that energizes an 350 
x-ray tube if the radiation source is an x-ray tube; or 351 

(3) “CAUTION - RADIOACTIVE MATERIAL”, or words having a similar intent, on the 352 
source housing in accordance with 4.30 of these regulations if the radiation 353 
source is a radionuclide. 354 

B. For RGDs w ith designed openings, for object entries (such as baggage units), the 355 
follow ing shall be posted at or near each opening: “CAUTION – X-RAY HAZARD: 356 
DO NOT INSERT ANY PART OF THE BODY WHEN SYSTEM IS ENERGIZED”, or 357 
w ords hav ing similar intent. 358 

8.4.5 Shutters. 359 

8.4.5.1 On open-beam configurations, each port on the radiation source housing shall be 360 
equipped with a shutter that cannot be opened unless a collimator or a coupling has been 361 
connected to the port. 362 

8.4.63 Radiation Source Housing. 363 

8.4.6.1A. Each radiation source housing shall be subject to the following requirements: 364 

(1)1. Each x-ray tube housing shall be equipped with an interlock that shuts off the 365 
tube if i t is removed from the radiation source housing, or i f the housing is 366 
disassembled.Interlock.  367 

 When the x-ray tube housing is the primary shielding for the x-ray tube, 368 
and is intended to be opened for normal use or maintenance, the housing 369 
shall be equipped w ith an interlock that shuts off the high voltage to the x-370 
ray tube if the housing is opened; and 371 

(2)2. Radiation emission limit. 372 

 Each radioactive source housing, or port cover or eachEach x-ray tube housing 373 
shall be so constructed that, with all shutters closed, the radiation measured at a 374 
distance of 5 centimeters from its the x-ray tube housing surface is not capable 375 
of producing a dose in excess of does not exceed 2.5 millirem (0.025 mSv) (2.5 376 
mil lirem) in one per hour. and shall be met at the maximum tube rating.  377 

a. For closed-beam RGDs, the radiation emission shall not exceed a 378 
dose rate of 0.5 mrem (0.005 mSv) in one hour at five centimeters 379 
outside any accessible surface.  380 

b. For a RGD in a shielded room, this limit can be met by measuring 381 
from any accessible surface outside the room housing the RGD.  382 

Commented [JSJ29]: This provision is removed as it is not 
found in the 2016 Part H revision. 
 

Commented [JSJ30]: This provision is retained but 
relocated/incorporated into 8.4.2.A (above). 

Commented [JSJ31]:  
As indicated previously in the rule, references to RGDs 
containing radioactive materials are being removed from this 
rule. 
 

Commented [JSJ32]:  
This provision is added for consistency with Part H, Section 
H.6b.ii. 
 

Commented [JSJ33]: This requirement is retained and has 
been relocated to Section 8.7.5, applicable to open-beam 
systems. 
 

Commented [JSJ34]:  
The current provision is updated, consistent with Part H, 
Section H.6c.i. 
 

Commented [JSJ35]: To aide users of the rule, radiation 
limits are restated here rather than reference another section 
in the rule (unlike the Part H structure). 
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c. For open-beam RGDs designed to be hand-held during operation, 383 
the radiation emission shall not exceed 2.5 mrem (0.025 mSv) per 384 
hour at 5 cm from any accessible surface. 385 

(a) For systems uti l izing x-ray tubes, this l imit shall be met at any specified 386 
tube rating. 387 

8.4.74 Generator Cabinet. or High Voltage Source Radiation Emission Limits 388 
8.4.7.1A. Each x-ray generator shall be supplied with a protective cabinet that l imits 389 

leakage radiation measured at a distance of 5 centimeters from its surface such that i t is 390 
not capable of producing a dose in excess of 2.5 µSv (0.25 millirem) in one hour.Each x-391 
ray generator or high-voltage source associated w ith an RGD shall be supplied 392 
w ith a protective cabinet w hich limits leakage radiation to 0.25 mrem (2.5 µSv) per 393 
hour at a distance of 5 centimeters measured at the nearest accessible surface. 394 

1. For closed beam systems, this requirement can be met by complying w ith 395 
Section 8.6.4, radiation emission limit (0.5 mrem or 0.005 mSv in one hour 396 
at five centimeters outside any accessible surface). 397 

2. For a RGD in a shielded room w ith the high-voltage generator also inside 398 
the shielded room, this limit can be met by measuring from any accessible 399 
surface outside the room housing the RGD.  400 

3. For hand-held, open-beam RGDs, this requirement can be met by 401 
complying w ith the limits in 8.8.3, radiation emission limit (2.5 mrem or 402 
0.025 mSv per hour at 5 cm). 403 

8.4.5 Surveys. 404 

A. The registrant shall document performance of radiation surveys, as required by 405 
Part 4, Section 4.17 of these regulations and shall be sufficient to show  compliance 406 
w ith radiation emission requirements of this Part, and as required by Part 4, 407 
Section 4.6 and Part 4, Section 4.14 of these regulations. The radiation surveys 408 
shall be sufficient to evaluate the magnitude and extent of radiation emissions and 409 
the potential radiological hazards that could be present.  410 

At a minimum, surveys shall be performed: 411 

1. Upon installation of the equipment, and at least once during each routine 412 
certification evaluation thereafter; 413 

2. Follow ing any change in the initial arrangement, number, or type of local 414 
components in the system; 415 

3. Follow ing any maintenance requiring the disassembly, removal, or repair of 416 
a local component in the system; 417 

4. During the performance of maintenance, calibration and other procedures 418 
if the procedures require the activation of a primary x-ray beam w hile any 419 
local component in the system is disassembled or removed; 420 

5. Follow ing the temporary bypass and restoration of a safety dev ice or 421 
interlock required by 8.4.7.B. 422 

6. Any time a v isual inspection of the local components in the system reveals 423 
an abnormal condition; and 424 

Commented [JSJ36]: To aide users of the rule, radiation 
limits are restated here rather than reference another section 
in the rule (unlike the Part H structure). 

Commented [JSJ37]:  
The phrase “…associated with an RGD…” is not found in Part 
H but is added for clarity. 

Commented [JSJ38]: Some requirements of this section 
have been relocated from 8.6.3. 

Commented [JSJ39]: This section is updated for 
consistency with Part H, Section H.6e. Most requirements of 
this section can be found in the current Part 8 at 8.6.3. 

Commented [JSJ40]: The proposed introductory sentence 
in this provision is modified to be a hybrid between the current 
part 8 (in 8.6.3) and part H (H.6e) to be more direct.  

Commented [JSJ41]: This same survey frequency is found 
in the current rule at 8.6.3.1(1). 
 
The 12 month survey frequency of Part H is modified to align 
with the routine certification evaluation frequency of 24 
months for most RGDs so that this activity may be performed 
at the same time as a routine machine inspection/certification. 

Commented [JSJ42]: For clarity, the word “activation” 
replaces the word “presence” as found in Part H. 

Commented [JSJ43]: The language of H.6.e.i(5) is 
incorporated, with the following exception: The phrase 
“Following the temporary bypass and restoration…” is used 
instead of “Post bypass…” for clarity. 
The new provision clarifies that if a required safety device or 
interlock is bypassed temporarily to perform a maintenance or 
repair activity (and then subsequentl y reset/restored), 
radiation surveys must be performed to ensure that radiation 
levels have returned to normal and the safety device or 
interlock is operating properly.   
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7. Whenever a personnel monitoring dev ice shows a significant increase over 425 
the prev ious monitoring period, or the readings are approaching the limits 426 
specified in 4.6 of these regulations. 427 

 428 

 429 

* 430 

 431 

 432 

 433 

 434 

 435 

B. The registrant shall have access to sufficiently calibrated, appropriate and 436 
operable radiation survey instruments to make physical radiation surveys as 437 
required by this Part. The instruments shall be capable of detecting and measuring 438 
the types and levels of radiation involved (including primary, scattered, and 439 
leakage radiation). 440 

C. The registrant shall assure the maintenance and calibration of all monitoring and 441 
survey instruments per Part 4, Section 4.17 of the regulations. 442 

D. Radiation survey measurements shall not be required if a registrant can otherw ise 443 
demonstrate compliance with the requirements of this Part to the satisfaction of 444 
the Department. 445 

8.4.6 Posting. 446 

 A. Each area or room containing an RGD w here an individual may receive 2 mrem 447 
(0.02 mSv) in any one hour or 100 mrem (1 mSv) per year shall be conspicuously 448 
posted w ith a sign or signs bearing the radiation symbol (w hich meets the 449 
requirements of Part 4, Section 4.27) and the w ords “CAUTION – X-RAY 450 
EQUIPMENT,” “CAUTION – RADIATION GENERATING DEVICE” or w ords hav ing a 451 
similar intent. 452 

B. Unless used in a dedicated location, hand-held RGDs are exempt from the 453 
requirements of 8.4.6.A. 454 

8.4.7 Security. 455 

A. When not in operation, RGDs shall be secured in such a w ay as to prevent access 456 
or operation by unauthorized personnel. 457 

 458 

 459 

8.58.4.8 Operating Requirements. 460 

8.5.1A. Procedures.  461 

Commented [JSJ44]:  
EDITORIAL NOTE: Additional spaces have been added to the 
draft rule to allow fully visualizing these side margin 
comments. These unneeded spaces will be removed during 
formatting prior to final publication. 

Commented [JSJ45]: Similar requirements are found in the 
(prior) 8.6.2. 
 
The revised/added language of 8.6.2 is less specific than that 
in the original provision in that it does not require an 
instrument with a specific detection range. This allows the 
RGD registrant to determine the best instrument based on 
other criteria found in the rule, which is a similar approach 
used in most other radiation regulations. 
 
Additionally, the Part H language is less stringent that the 
current Part 8 rule in that it allows registrants to have “access 
to” survey instruments rather than be in possession of a 
survey instrument. 

Commented [JSJ46]: The language of H.6.e.iv is 
incorporated, with the following exception: the Part H phrase 
“…to the satisfaction of the Department” is replaced by 
“…when approved in writing by the Department” at the end of 
the provision. 
As the current rule language is vague, the proposed language 
will clarify that authorization by the Department in writing is 
necessary when deviating from radiation survey requirements. 

Commented [JSJ47]: A similar requirement appears in the 
(prior) 8.5.5.1, but is updated/expanded for consistency with 
SSRCR Part H, Section H.6f. 

Commented [JSJ48]: For clarity, this exempti on is 
incorporated into the general posting requirements section 
(rather than a specific stand-alone “exemption” section found 
in Part H, Section H.5.b.) 

Commented [JSJ49]: Provision added, consistent with the 
intent of Part H, Section H.6g, but with the exception that the 
phrase is reworded for clarity. 
(The original Part H wording is as follows: “RGDs shall be 
secured in such a way as to be accessible to, or operable by, 
only authorized personnel when not in operation”.) 

Commented [JSJ50]: Section 8.4.8 updated for consistency 
with Part H, Section H.6.h 
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8.5.1.11. Normal operating procedures shall be written and available to all 462 
analytical x-ray equipment workersRGD operators.   463 

8.5.1.2 The written operating procedures shall include sample insertion and 464 
manipulation, equipment alignment, routine maintenance by the registrant, 465 
emergencies such as a power fai lure, and data recording procedures which are 466 
related to radiation safety. 467 

8.5.1.32. No individual shall be permitted to operate analytical x-ray equipmenta 468 
RGD in any manner other than that specified in the procedures unless such 469 
individual has obtained written approval of the radiation safety officer and 470 
Department. 471 

3. Except as authorized under Part 6 for authorized medical purposes, or 472 
Section 8.11 for security screening purposes, intentional exposure of a 473 
liv ing human to a RGD for any purpose is strictly prohibited. 474 

8.5.2B. Bypassing safety equipment. 475 
 476 
8.5.2.11. No individual shall bypass a safety device or interlock, unless such 477 

individual has obtained the written approval of the radiation safety officer 478 
and Department.  479 

(1) Such approval shall be for a specified period of time. 480 
 481 

(2)2. When a safety device or interlock has been bypassed, a readily 482 
discernible sign bearing the words “SAFETY DEVICE NOT WORKING”, 483 
or words having a similar intent, shall be placed on the radiation source 484 
housing and at the control sw itch. 485 

3. A record of any bypass of a safety dev ice or interlock shall be 486 
maintained; the record shall contain such information as the date 487 
the alteration w as made, type of alteration, length of time the unit 488 
remained in the altered condition, post bypass survey and signed 489 
by the RSO, indiv idual w ho made the alteration, and the indiv idual 490 
w ho restored the unit to original condition. 491 

 492 
3. Control panel. 493 

a. The RGD can only be activated from a control panel. 494 

b. All indicators and controls that control the primary beam 495 
shall be identifiable and discernible through the use of 496 
labels, symbols, softw are displays or the equivalent. 497 

C. Interlocks. 498 

1. An interlock shall not be used to de-activate the x-ray tube or RGD, except 499 
in an emergency or during testing of the interlock system. 500 

2. After triggering any interlock, it shall be possible to reset the RGD to full 501 
operation only from a control panel. 502 

3. All interlocks shall be of a fail-safe design. 503 

D. Multiple sources. 504 

Commented [JSJ51]: “Equipment workers” is replaced by 
“RGD operators” for clarity. 

Commented [JSJ52]: The requirements of this provision 
have been incorporated in the added definition for “Normal 
operating procedures” in Section 8.2. 

Commented [JSJ53]: Note: This is a current regulatory 
requirement. The requirement to notify and obtain written 
approval of the Department only applies when a system is 
operated in a manner that differs significantly from written 
procedures. 

Commented [JSJ54]: This provision is added for radiation 
safety purposes, and consistent with the language of other 
regulations. 

Commented [JSJ55]: Although Part H continues to use 
“Bypassing” as the section header, “safety equipment” is 
added for clarity. 

Commented [JSJ56]: “Department” is retained although this 
is not included in Part H. 

Commented [JSJ57]: This is a new recordkeeping 
requirement, consistent with SSRC Part H. 

Commented [JSJ58]: This is a new requirement, consistent 
with SSRC Part H, Section H.6.h.iii 
 
It is expected that all designs of RGDs will have some form of 
control panel, whether it is or is not integral to or separate 
from the device/beam producing portion of the device. It is 
only from this control panel that the device can be operated. 
 
The added language also brings the rule up to date with those 
RGDs that may be computer based where the “control panel” 
may be on a touch screen or keyboard or equivalent. 

Commented [JSJ59]:  
This is a new requirement, consistent with SSRC Part H, 
Section H.6.h.iv 
 
Interlocks are intended as a safety device and not as the 
primary mechanism to terminate (or start) a beam/radiation. 
 

Commented [JSJ60]:  
This is a new requirement, consistent with SSRC Part H, 
Section H.6.h.v. 
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 If more than one x-ray tube assembly(s) or focal spot can be operated 505 
sequentially or simultaneously from a control panel, v isual indicators shall 506 
identify w hich tube assembly(s) or focal spot has been selected. The 507 
selectors shall be identified as to their function. If a letter or number is 508 
used, a reference card or table explaining the code shall be affixed to the 509 
control panel. 510 

8.5.38.4.9. Repair or Modification of X-ray Tube or RGD Systems. 511 

8.5.3.1 Except as specified in 8.5.2, no operation involving removal of covers, shielding 512 
materials, or tube housings, or modifications to shutters, coll imators, or beam 513 
stops shall be performed without ascertaining that the tube is off and wil l remain 514 
off unti l safe conditions have been restored. 515 

8.5.3.2 The main switch, rather than interlocks, shall be used for routine shutdown in 516 
preparation for repairs. 517 

A. Only registered serv ice companies shall be permitted to install, repair, calibrate, or 518 
make modifications to an RGD and only Qualified Inspectors shall perform 519 
machine inspections. 520 

B. No operation involv ing removal of covers, shielding materials or tube housings or 521 
modifications to shutters, collimators, or beam stops shall be performed w ithout 522 
ascertaining that the tube is off and w ill remain off until safe conditions have been 523 
restored.  524 

C. The main pow er sw itch with a lock-out / tag-out, rather than interlocks, shall be 525 
used for routine shutdow n in preparation for repairs. 526 

8.5.4 Radioactive Source Replacement, Testing, or Repair. 527 

8.5.4.1 Radioactive source housings shall be opened for source replacement, leak testing, or 528 
other maintenance or repair procedures only by individuals authorized to specifically 529 
conduct such procedures under a l icense issued by the U.S. Nuclear Regulatory 530 
Commission, an Agreement State, or a Licensing State. 531 

8.5.4.2 The registrant or the registrant's agent shall use l icensed/certified/registered providers of 532 
services, including but not l imited to operation of equipment, inspection of radiation 533 
machines and facilities, and assembly, installation, service and/or calibration of radiation 534 
machines. 535 

8.5.5 Posting. 536 

8.5.5.1 Each area or room containing analytical x-ray equipment shall be conspicuously posted 537 
with a sign, or signs bearing the radiation symbol and the words “CAUTION - X-RAY 538 
EQUIPMENT” or words having a similar intent in accordance with 4.28 of these 539 
regulations. 540 

8.4.10. Testing of Safety Dev ices. 541 

A. Tests of all safety dev ices, such as interlocks, shutters, warning lights, and 542 
required emergency shut-off sw itches shall be conducted at intervals not to 543 
exceed 6 months on all operable RGDs. Cabinet integrity, w here applicable, shall 544 
be evaluated at the same time and frequency as safety device tests. 545 

Commented [JSJ61]: The requirements of 8.5.3.1 and 
8.5.3.2 are retained in the renumbered and rephrased section 
below. 

Commented [JSJ62]: For consistency with terminology 
used in other regulatory Parts, “registered service companies” 
replaces “registered service providers”.  
 
Additionally, the proposed Part 8 excludes the Part H 
language which would allow “trained personnel” to install, 
repair, or make modifications to the RGD. 

Commented [JSJ63]:  
As discussed earlier in the side margin comments, references 
to radioactive materials are removed from the proposed Part 
8. 

Commented [JSJ64]:  
This provision is retained and relocated to 8.4.9.A above. 

Commented [JSJ65]:  
This requirement has been relocated to the administrative 
requirements section in 8.4.6.A 
  

Commented [JSJ66]: This is a new provision which 
parallels Part H, Section H.6.j. 
 
The routine testing proposed as part of this provision would 
likely have to be performed by the registrant and not the 
Qualified Inspector (QI) as the routine inspection frequency for 
RGDs is 1-2 years per Part 2, depending upon the device. 
 
A periodic check of cabinet integrity is not found in Part H but 
was added based on stakeholder feedback. 
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B. If any safety dev ice fails during testing, the RGD shall be removed from service 546 
until the safety dev ice failure is corrected or proper temporary administrative 547 
controls established and approved in w riting by the RSO. 548 

C. Records of safety dev ice tests, check dates, findings and corrective actions shall 549 
be available for inspection and maintained for 3 years. 550 

D. Records shall include the date of the test, a list of the safety dev ices tested, survey 551 
instrument information, calibration date, the results of the test, the name of the 552 
person performing the tests and corrective actions taken for safety dev ices that 553 
fail the required test. 554 

E. Testing of safety dev ices may be deferred if the unit and/or installation is clearly 555 
marked and kept out of serv ice; units and/or installations brought back into 556 
serv ice after exceeding the 6 month interval shall be tested prior to use. 557 

F. If testing of a safety dev ice cannot be performed due to manufacturer design, the 558 
registrant shall document that the safety dev ice w ill not be tested and specifically 559 
w hy the safety dev ice cannot be tested. 560 

 561 
8.4.11 Instruction and Training.   562 

 The registrant shall document the scope of training required for the RGD they possess in 563 
accordance with this section. No indiv idual shall be permitted to operate or maintain an 564 
RGD, or enter a shielded room w ithout appropriate instruction and training. Records shall 565 
be maintained onsite of all required training and instruction, and made available for rev iew 566 
by the Department. Each such indiv idual shall receive instruction in and demonstrated 567 
competence as to: 568 

 569 
A. Types of radiation and identification of radiation hazards associated with the use 570 

of the RGD and associated equipment and precautions or measures to take to 571 
minimize radiation exposure; 572 
 573 

B. Significance of the various radiation w arning, safety devices, and interlocks 574 
incorporated into the equipment, or the reasons they have not been installed on 575 
certain pieces of equipment and the extra precautions required in such cases; 576 

 577 
C. Commensurate w ith potential hazards of use, biological effects of radiation, 578 

radiation risks, and recognition of symptoms of an acute localized exposure; 579 
 580 
D. Normal operating procedures for each type of RGD and associated equipment, 581 

including hav ing received hands-on training, and procedures to prevent 582 
unauthorized use; 583 

 584 
E. Procedures for reporting an actual or suspected accidental exposure or other 585 

radiation safety concerns, such as any unusual occurrence or malfunction that 586 
may involve exposure to radiation; and 587 

 588 
F. Performing surveys where applicable. 589 

8.4.12. Radiation Protection Responsibility. 590 
 591 

A. The registrant's senior management shall make the ultimate decision to use any 592 
RGD and ultimately be responsible for radiation safety. 593 

 594 
B. The registrant's senior management shall designate an individual responsible for 595 

radiation safety, or a RSO. This indiv idual shall have direct access to senior 596 
management for radiation safety issues. This indiv idual shall have training and 597 
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experience commensurate with the scope of the radiation safety program to carry 598 
out the responsibilities as indicated below. 599 

 600 
1. Ensuring that all RGDs are operated w ithin the limitations of the 601 

established radiation safety program and operating procedures. 602 
 603 
2. Instructing personnel w ith regard to safe w orking practices and ensuring 604 

all personnel are trained in radiation safety commensurate w ith the hazards 605 
of the job. 606 

 607 
3. Investigating any incident of abnormal operation or exposure or suspected 608 

overexposure of personnel to determine the cause, take remedial action, 609 
and report the incident to the proper authority. 610 

 611 
4. Ensuring that safety dev ices, interlocks, warning signals, labels, postings, 612 

and signs are functioning and located w here required. 613 
 614 
5. Maintain all radiation safety records. 615 

8.5.6 Hand-held Devices. 616 

8.5.6.1 The operator shall be protected from direct scatter radiation by material of not less than 617 
0.25 millimeter lead equivalent unless the radiation safety officer and Department 618 
determine that no added protection is needed for the device use and/or model. 619 

8.56 Measurements, Monitoring and Surveys.Radiation levels and dosimetry monitoring. 620 

8.65.1 Radiation Levels. 621 

8.6.1.1A. X-ray equipment shall be located and arranged with sufficient shielding and area 622 
access control to ensure compliance with Part 4. 623 

8.6.1.2B. The registrant shall assure that no radiation levels exist in any area surrounding 624 
the local component group which could result in a dose to an individual present therein in 625 
excess of the dose l imits in Part 4, Sections 4.14 or 4.15. 626 

8.6.2 The registrant shall possess (unless determined by the radiation safety officer and Department to 627 
be unnecessary) at least one portable radiation detection survey instrument that is: 628 

8.6.2.1 Capable of detecting dose rates over the range 1.0 µSv (0.1 mrem) per hour to 500 µSv 629 
(50 mrem) per hour; 630 

8.6.2.2 Operable; and 631 

8.6.2.3 Calibrated in accordance with 2.4.4.4. 632 

8.6.3 Surveys. 633 

8.6.3.1 The registrant shall document performance of radiation surveys, as required by 4.17 of 634 
these regulations, sufficient to show compliance with 8.6.1: 635 

(1) Upon instal lation of the equipment, and at least once every 12 months thereafter; 636 

(2) Following any change in the geometrical arrangement, number, or type of local 637 
components in the system; 638 
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(3) Following any maintenance requiring disassembly, or removal of a local 639 
component in the system; 640 

(4) During the performance of maintenance and alignment procedures if the 641 
procedures require the presence of a primary x-ray beam when any local 642 
component in the system is disassembled, or removed; 643 

(5) Any time a visual inspection of the local components in the system reveals an 644 
abnormal condition; and 645 

(6) Whenever personnel monitoring devices show a significant increase over the 646 
previous monitoring period, or the readings are approaching the l imits specified 647 
in 4.6 of these regulations. 648 

8.65.42Personnel Monitoring Requirements. 649 

8.6.4.1A. Each individual who is associated with the operation of an non-healing-arts 650 
radiation generating device shall meet the requirements of Part 4, Sections 4.6, 4.10, 651 
4.12, 4.13, 4.14, and 4.18. 652 

(1)1. When personnel dosimetric monitoring devices are required, they shall be worn 653 
in accordance with Part 4, Section 4.6.3. 654 

(2)2. Each operator of portable hand-held x-ray equipment shall wear separate whole 655 
body and extremity personnel dosimetric monitoring devices, unless otherw ise 656 
exempted by the Department or by regulation. 657 

(3)3. Deliberate exposure of a personnel dosimetric monitoring device to deceptively 658 
indicate a dose delivered to an individual is strictly prohibited. 659 

8.6.4.2B. In addition to the requirements of Part 4, Section 4.6, Finger or wrist 660 
dosimetric devices extremity dosimetry shall be provided to and shall be used by: 661 

(1)1. Analytical x-ray equipment operators using systems having an open-beam 662 
configuration if and when a safety device is not present, is not in use or is 663 
disabled; andPersonnel working w ith or routinely w orking near and hav ing 664 
potential for extremity exposure to, the primary beam of an open-beam 665 
RGD; and 666 

(2)2. Personnel maintaining analytical x-ray equipmentRGDs if the maintenance 667 
procedures require the activation of a primary x-ray beam when any local 668 
component in the analytical x-ray system is disassembled or removed. 669 

 670 
8.6.4.3  Reported dose values shall not be used for the purpose of determining 671 

compliance with 4.6 unless evaluated by a qualified expert. 672 
 673 

8.6 Additional Requirements for Closed-Beam RGDs.  674 
 675 
 In addition to the requirements of 8.3, 8.4, and 8.5, the follow ing applies to all closed-beam 676 

x-ray RGDs: 677 
 678 
8.6.1 System Enclosure.  679 
 680 
 The radiation source, sample or object, detector, and analyzing crystal (if used) shall be 681 

enclosed in a chamber or coupled chambers that cannot be entered by any part of the 682 
body during normal operation. 683 

 684 
8.6.2 Interlocks.  685 
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  686 
 All doors and panels accessing the RGDs shall be interlocked. The interlocks required by 687 

this section shall be of a fail-safe design. 688 
 689 
8.6.3 Interlock Functions.  690 
 691 
 The system enclosure, sample chamber, etc. closure shall be interlocked w ith the x–ray 692 

tube high voltage supply and/or a shutter in the primary beam so that no x-ray beam can 693 
enter the sample or object chamber while it is open unless the interlock has been 694 
conspicuously and deliberately defeated. The interlock required by this section shall be of 695 
fail–safe design or adequate administrative controls shall be exercised to ensure 696 
operations w ill not continue w ithout a proper functioning interlock. 697 

 698 
8.6.4 Radiation Emission Limit.  699 
 700 
 The radiation emission for all closed beam RGDs shall not exceed a dose rate of 0.5 mrem 701 

(0.005 mSv) in one hour at five centimeters outside any accessible surface. 702 
 703 
8.6.5 Security Screening Units.  704 
 705 
 During operation and generation of radiation, security screening units shall require 706 

operator presence at the control panel and shall permit surveillance of openings and 707 
doors. 708 

A. During an exposure or preset succession of exposures of one-half second or 709 
longer, means shall be prov ided to terminate the exposure or preset succession of 710 
exposures at any time. 711 

B. During an exposure or preset succession of exposures of less than one-half 712 
second, means shall be prov ided to permit completion of the exposure in 713 
progress, but shall allow the operator to prevent or terminate additional exposures. 714 

 715 
 716 
8.7 Additional Requirements for Open Beam RGDs. 717 
 718 

In addition to the requirements in 8.3, 8.4, and 8.5, the following requirements apply to all 719 
open beam RGDs not otherw ise addressed in this Part. 720 

 721 
8.7.1 Safety Dev ices. 722 
 723 

A. The registrant shall document their justification of the use of open-beam instead of 724 
closed-beam systems. 725 

 726 
B. If the registrant needs to use an open-beam system, the registrant shall require a 727 

safety dev ice which prevents the entry of any portion of the operator’s body into 728 
the path of the primary beam or w hich causes the primary beam to be shut off 729 
upon entry into its path. 730 

 731 
C. If the registrant’s use of the open-beam RGD does not permit the use of a safety 732 

dev ice to prevent direct body exposure, the registrant shall maintain a w ritten 733 
record of a description of the various safety dev ices that have been evaluated and 734 
document w hy these dev ices cannot be used. These records shall be available 735 
onsite for inspection. 736 

 737 
D. In lieu of the safety dev ice described in 8.7.1.B, the registrant shall employ 738 

alternative methods (such as policies and procedures) to minimize the possibility 739 
of unnecessary exposure. These alternative methods shall be documented. The 740 
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documentation shall include information about the absence of safety dev ices. This 741 
documentation shall be available for inspection as long as these methods are 742 
employed, plus an additional 5 years. 743 

 744 
E. For portable open-beam RGDs that are manufactured to be used hand-held, or 745 

potentially used as a hand-held, w ithout such safety dev ices, the requirement may 746 
be met by complying w ith all the requirements in 8.8.  747 

8.7.2 X-ray On Status.  748 

 For open beam equipment, RGDs shall be prov ided w ith a readily discernible and active 749 
indication of: 750 

A. X-ray tube "on-off" status located near the radiation source housing. The w arning 751 
lights as required by 8.4.1.B can meet this requirement if the w arning lights are 752 
readily discernible and v iewable by anyone near the primary beam; or 753 

B. Shutter "open-closed" status located at the control panel and near each beam port 754 
on the radiation source housing, if the primary beam is controlled w ith a shutter. 755 
The shutter status dev ice shall be clearly labeled as to the meaning of the status 756 
dev ice (i.e., whether the shutter is open or closed). The status light at the control 757 
panel can meet the requirement for the status light at the beam port if the status 758 
light at the control panel is readily discernible and viewable by anyone near the 759 
primary beam; and 760 

C. The x-ray tube “on-off” status indicator and the shutter “open-closed” status 761 
indicators shall be of a fail-safe design. 762 

 763 
8.7.3 Labeling.  764 
 765 
 Each unit w ill be labeled at or near the x-ray exit beam port to identify the location of the 766 

beam w ith the w ords, "CAUTION - X-RAY BEAM", “CAUTION - HIGH INTENSITY X-RAY 767 
BEAM”, or w ords hav ing a similar intent. 768 

 769 
8.7.4 Beam Ports.  770 
 771 
 Unused beam ports on radiation source housings shall be secured in the closed position 772 

in a manner w hich will prevent unintentional opening. 773 
 774 
8.7.5 Shutters.  775 
 776 
 On open-beam RGD configurations that are designed to accommodate interchangeable 777 

components, each beam port on the radiation source housing shall be equipped w ith a 778 
shutter that cannot be opened unless a collimator or a component coupling has been 779 
connected to the beam port. 780 

 781 
8.7.6 Radiation Emission Limits.  782 
 783 
 The local components of an open-beam RGD shall be located and arranged and shall 784 

include sufficient shielding or access control such that no radiation emissions exist 785 
(exclusive of the primary beam) in any area surrounding the local component group w hich 786 
could result in a dose to an indiv idual present therein in excess of the dose limits as 787 
outlined in Part 4, Section 4.14 of these regulations. These emissions shall be met at any 788 
specified tube rating. 789 
 790 

8.7.7 Primary Beam Attenuation.  791 
  792 
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 In cases where the primary x-ray beam is not intercepted by the detector dev ice under all 793 
conditions of operation, protective measures shall be prov ided, such as auxiliary shielding 794 
or administrative procedures, to avoid exposure to any indiv idual from the transmitted 795 
primary x-ray beam. 796 

 797 
8.7.8 Operator Attendance.  798 
 799 
 The operator shall be in immediate attendance at all times when the equipment is in 800 

operation except w hen the area is locked or the equipment is secured to protect against 801 
unauthorized or accidental entry. 802 

 803 
8.7.9 Controlling Access.   804 
  805 
 A. If the RGD is not in a restricted area as defined in Part 1 of these regulations, the 806 

operator shall be able to control access to the RGD at all times during operation.  807 
 808 
 B. If the RGD is not in a restricted area and the RGD is capable of creating a radiation 809 

area or a high radiation area as defined in Part 1 of these regulations, the operator 810 
shall be able to control access to the RGD at all times during operation, and: 811 

  812 
 1. Radiation areas shall be conspicuously identified.  The radiation source 813 

shall be w ithin a conspicuous perimeter (e.g., rope, tape, or other barrier) 814 
that identifies the area in w hich the dose equivalent rate exceeds 5 mrem 815 
(0.05 mSv) per hour. The area described by the temporary barricade shall 816 
be suitably posted w ith "CAUTION - RADIATION AREA" signs. The operator 817 
shall ensure that no one is inside or enters the radiation area during 818 
operation of the RGD; 819 

 820 

 2. High radiation areas shall be conspicuously identified. The radiation 821 
source shall be w ithin a conspicuous perimeter (e.g., rope, tape, or other 822 
barrier) that identifies the area in w hich the dose equivalent rate exceeds 1 823 
mSv (100 mrem) per hour. The area described by the temporary barricade 824 
shall be suitably posted w ith "CAUTION - HIGH RADIATION AREA" signs. 825 
The operator shall ensure that no one is inside or enters the high radiation 826 
area during operation of the RGD; 827 

 828 
 3. The operator shall perform a v isual check of the controlled area to ensure it 829 

is free of all unauthorized personnel immediately prior to activating or 830 
exposing the radiation source; 831 

 832 
 4. Surveillance of the exposure area shall be maintained during operation, 833 

either by v isual or by other reliable means to ensure that no person enters 834 
the area; 835 

 836 
 5. With the exception of hand-held x-ray systems, w hen approaching the 837 

radiation source, follow ing the conclusion of an exposure, the operator 838 
shall use a suitable calibrated and operable radiation detection instrument 839 
to verify that the x-ray tube has been de-energized; 840 

 841 
 6. A personal alarming dose rate meter may be w orn to approach the w ork 842 

area if the dev ice is appropriately designed and calibrated for the type of x-843 
ray emitted (i.e., pulse or continuous), set at an appropriate level to detect 844 
the presence of the source, for example 2 mrem (0.02 mSv) per hour, and 845 
has been source-checked prior to use. The radiation in the w ork area must 846 
be reasonably uniform so that the dev ice responds to radiation exposure to 847 
any part of the body. It may not be used to measure radiation levels, nor 848 
may it be used to indicate the presence of the source for potential non-849 
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uniform exposure, such as may occur during machine maintenance or 850 
w ork in a RGD target area; 851 

 852 
 7. Measurement of radiation levels for a radiation survey shall be performed 853 

using an appropriate calibrated radiation survey meter. A radiation survey 854 
meter shall also be used w hen there is potential for non-uniform exposure 855 
to personnel, such as may occur during machine maintenance or w ork in a 856 
RGD target area; 857 

 858 
 8. During the initial exposure, the radiation levels shall be measured around 859 

the perimeter of the controlled area. The perimeter shall be adjusted 860 
accordingly to meet the access control requirement for radiation areas or 861 
high radiation areas; and; 862 

 863 
 9. The survey around the perimeter shall be made for each new  operating 864 

condition and the perimeter adjusted accordingly. The area of operation 865 
shall be monitored periodically if radiation levels are variable. 866 

8.7.10 Instruction and Training.  867 

 In addition to the requirements in 8.4.11, no indiv idual shall be permitted to operate or 868 
maintain an open-beam RGD unless such indiv idual has received specific and detailed 869 
instruction in and demonstrated competence as to: 870 
 871 
A. Sources and magnitude of common radiation exposure; 872 
 873 
B. Units of radiation measurement; 874 
 875 
C. Radiation protection concepts of time, distance, shielding, and ALARA; 876 
 877 
D. Procedures and rights of a declared pregnancy; 878 
 879 
E. Regulatory requirements and area postings; 880 
 881 
F. Worker, embryo/fetus, and public dose limits; 882 
 883 
G. Proper use of survey instruments and dosimetry; and 884 
 885 
H. The policies and procedures required by 8.7.1. 886 

 887 
8.8 Additional Requirements for Open-beam, Hand-held RGDs.  888 
 889 

In addition to the applicable requirements in 8.3, 8.4, 8.5 and 8.7, the follow ing 890 
requirements in this Section apply to open-beam, RGDs intended or designed to be hand-891 
held during operation. 892 

8.8.1 Procedures.  893 

 All registrants possessing open-beam, hand-held RGDs shall have available for rev iew by 894 
the Department, operating policies and procedures that contain measures to insure that: 895 

 896 
A. Radiation protection is prov ided equivalent to that afforded in Part 4, Section 4.14 897 

of these regulations (Dose Limits for Indiv idual Members of the Public); 898 
 899 
B. Radiation protection is prov ided equivalent to that afforded in 8.7.7 (Primary Beam 900 

Attenuation); 901 
 902 
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C. The operator w ill not hold the sample during operation of the RGD and that the 903 
operator’s hands w ill not approach the primary beam; 904 

 905 
D. The operator w ill not aim the primary beam at him/herself or at any indiv idual 906 

during operation of the RGD; and 907 
 908 
E. Operator radiation exposure is as low  as reasonably achievable (ALARA), for 909 

example, by use of ancillary equipment that w ill reduce exposure. 910 
 911 
8.8.2 Training.  912 
 913 

In addition to the training requirements of 8.4.11 and 8.7.10 above, the registrant shall 914 
prov ide training for all users and operators on the subjects in section 8.8.1. Records shall 915 
be maintained of all user and operator training. 916 

 917 
8.8.3 Radiation Emission Limit.  918 
 919 

For hand-held RGDs, the limits of 8.4.3.A and 8.4.4, excluding the primary beam, shall be 920 
met if the radiation emission at any accessible surface of the RGD does not exceed 2.5 921 
mrem (0.025 mSv) per hour at 5 cm. 922 

 923 
8.8.4 Extremity Monitoring.  924 

 925 
For the purposes of the requirements in 8.5.3 (extremity monitoring), operators of hand-926 
held RGDs shall be considered as working near the primary beam and shall be required to 927 
w ear extremity dosimetry, unless explicitly exempted by the Department.  928 

 929 
8.8.5 Excluding hand-held XRF units, and other units exempted in w riting by the Department, 930 

the operator of a hand-held RGD shall be protected from scatter radiation by material of 931 
not less than 0.25 millimeter lead equivalent unless the radiation safety officer and 932 
Department determine that no added protection is needed for the dev ice use and model. 933 

 934 
8.9 Shielded Room RGDs.  935 
 936 
For RGDs that do not meet the limits of Part 4, Section 4.14, the RGD can be maintained inside a 937 
shielded room such that the exterior of the room meets the limits of Part 4, Section 4.14 of these 938 
regulations w hen the RGD is activated. RGDs in a shielded room shall be required to meet only 939 
the requirements of 8.3, 8.4, and 8.5 and the follow ing: 940 
 941 
8.9.1 Posting. 942 

 943 
The door to the room containing the RGD shall be posted “CAUTION – 944 
RADIATION AREA”, or “CAUTION – HIGH RADIATION AREA”, or “GRAVE 945 
DANGER – VERY HIGH RADIATION AREA”, as required by Part 4 of these 946 
regulations. 947 

 948 
8.9.2 Entrance Interlocks. 949 

 950 
All entrances into the shielded room shall be prov ided w ith interlocks. After an interlock 951 
has been interrupted, broken, or tripped, it shall be possible to cause x-rays to be 952 
produced again only from the control panel. Interlocks shall not be used to shut off the x-953 
ray equipment except in an emergency or during testing. 954 

 955 
8.9.3 Entrance Warning Dev ices.  956 

 957 
All entrances into the shielded room shall be prov ided w ith a conspicuously v isible 958 
w arning dev ice, which need not be flashing or rotating but w hich operates only w hen 959 
radiation is being produced. The w arning dev ice shall be labeled in accordance with H.6a. 960 
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 961 
8.9.4 Room Warning Lights.  962 

 963 
The interior of the shielded room shall be prov ided w ith flashing or rotating w arning lights 964 
that operate w hen, and only w hen, radiation is being produced. These lights shall be 965 
positioned so that they can be observed from any position or orientation w ithin the room. 966 
The lights shall be posted indicating the meaning of the w arning signal and instructions 967 
on w hat to do; the posting shall be legible, conspicuous, and accessible to v iew. 968 

 969 
8.9.5 Audible Room Warning Dev ice. 970 

 971 
An audible w arning signal within the room shall be actuated for at least ten (10) seconds 972 
immediately prior to the first initiation of radiation after the closing of any opening that can 973 
admit personnel. The registrant shall post the meaning of the w arning signal and 974 
instructions on w hat to do; the posting shall be legible, conspicuous, and accessible to 975 
v iew. 976 

 977 
8.9.6 Emergency Shut-off. 978 

 979 
If dose rates exceed the High Radiation Area limits as defined in Part 1 of these 980 
regulations, emergency shut-off sw itches shall be located within the high radiation areas 981 
so as to be accessible to indiv iduals therein within 10 seconds. These switches and their 982 
mode of operation shall be identified by a conspicuously posted sign adjacent to the 983 
sw itch. The emergency shut-off sw itches shall include a manual reset that must be reset at 984 
the sw itch before x-rays can again be produced from the control panel. After an 985 
emergency shut-off sw itch has been activated, it shall be possible to produce x-rays again 986 
only from the control panel. 987 

 988 
8.9.7 Separate Electrical Systems. 989 

 990 
The interlock system and the emergency shut-off system shall be separate electrical 991 
and/or mechanical systems. 992 

 993 
8.9.8 Exit from Shielded Room. 994 

 995 
A person w ithin the room housing a RGD shall be able to exit at all times. 996 

 997 
8.9.9 Entry into the Shielded Room. 998 
 999 

A. After each exposure and before entry of any personnel, a survey shall be 1000 
performed upon entry to the shielded room to determine that the RGD is no longer 1001 
producing radiation. 1002 

 1003 
B. Personnel dev ices prov iding an audible signal when activated by radiation w ill be 1004 

acceptable for the survey requirement of 8.9.9.A. 1005 

1. Proper operation of the audible detection dev ice shall be checked daily and 1006 
a record maintained of this check. 1007 

2. The audible dev ice shall be designed so as to clearly indicate entry into a 2 1008 
mrem (0.02 mSv) per hour or greater radiation field. 1009 

3. All personnel w orking with the RGD shall be prov ided w ith such a device. 1010 
 1011 

C. Stationary area monitors prov iding an audible signal w hen activated by radiation 1012 
w ill be acceptable for the survey requirement of 8.9.9.A. 1013 

 1014 
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1. Proper operation of the stationary detection dev ice shall be checked daily 1015 
and a record maintained of this check. 1016 

 1017 
2. The stationary dev ice shall be designed so as to clearly indicate entry into 1018 

a 2 mrem (0.02 mSv) per hour or greater radiation field. 1019 
 1020 
3. Stationary area monitors shall be calibrated annually to determine that the 1021 

audible signal operates at a 2 mrem (0.02 mSv) per hour radiation field. 1022 
 1023 
8.9.10 Personnel Monitoring.  1024 
 1025 

All personnel associated with the x-ray equipment shall be prov ided w ith personnel 1026 
monitoring dev ices that shall be calibrated for the x-ray energies being utilized. Records of 1027 
personnel exposure shall be maintained. 1028 

 1029 
8.9.11 Training. 1030 
 1031 

No registrant shall permit any indiv idual to operate a RGD in a shielded room until such 1032 
indiv idual has received a copy of, instruction in, and demonstrated an understanding of, 1033 
operating and emergency procedures for the unit and competence in its use. Records 1034 
shall be maintained of all operator training. 1035 

 1036 
8.9.12 Control Panel Security. 1037 
 1038 

The equipment control panel shall be prov ided w ith a locking device to prevent 1039 
unauthorized use. Such locking dev ice shall, when locked, prevent the production of 1040 
radiation by the equipment. 1041 

 1042 
8.9.13 Malfunctions. 1043 
 1044 

If a safety or w arning dev ice malfunctions, the control panel shall be locked in the “off” 1045 
position. The control panel shall not be used, except as may be necessary for repair or 1046 
replacement of the malfunctioning safety or w arning dev ice, until the safety or w arning 1047 
dev ice is functioning properly. 1048 

 1049 
8.10 Reserved.  1050 
 1051 

 1052 
8.11 RGDs Used in Human Body Security Screening or Vehicle Screening for Public Protection.  1053 

The requirements in this section are in addition to the General Requirements in 8.4, 8.5, 1054 
and 8.6. 1055 
 1056 
A person requesting Department approval for a RGD to be used in Human Body Security 1057 
Screening or Vehicle Screening with intended exposure of human occupants to the 1058 
primary beam for public protection shall submit the appropriate form or submit in w riting 1059 
the follow ing information to the Department for evaluation and approval, and show how 1060 
the dose limits noted below  w ill be met: 1061 

8.11.1 Efficacy Evaluation.  1062 

An evaluation of all know n alternate methods that could achieve the goals of the security 1063 
screening program, and w hy these methods w ill not be used in preference to the proposed 1064 
approach utilizing ionizing radiation. 1065 

8.11.2 Equipment Evaluation.  1066 

RGDs used for non-healing arts human body security screening shall be evaluated every 1067 
12 months by a Qualified Inspector for radiation dose and optimization of image quality. 1068 

Commented [JSJ82]:  
This section is added, consistent with Part H, Section H.12, 
with the exception that the section “title” is changed from 
“personnel security” screening to “human body” security 
screening, as discussed in the definitions section. The use of 
these devices typically involves individuals other than those 
who would be considered personnel. 
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Evaluation of optimization of image quality shall be done in accord w ith the system 1069 
manufacturer’s specifications, recommendations, and quality assurance procedures or, in 1070 
the absence of manufacturer prov ided information on image quality, the recommendations 1071 
of a nationally recognized organization or Qualified Inspector. 1072 

 1073 
8.11.3 Dose Limits for General-Use Systems. 1074 
  1075 

For general-use screening systems, where the system is used without regard to the 1076 
number of indiv iduals scanned or number of scans per indiv idual in a year, an effective 1077 
dose for a single complete screening shall be limited to 25 µ rem (0.25 µSv). 1078 

 1079 
8.11.4 Dose Limits for Limited-Use Systems.  1080 

For limited-use screening systems, where the system is capable of operation greater than 1081 
25 µ rem (0.25 µSv) per screening, and is used with discretion, the effective dose per 1082 
screening shall be less than or equal to 1 mrem (0.01 mSv). 1083 

 1084 
8.11.5 Dose Limits for Repeat Security Screenings.  1085 

Indiv iduals subject to repeat security screening at a single venue shall not receive an 1086 
effective dose greater than 25 mrem (0.25 mSv) in any one year at the registrant or 1087 
licensee’s facility. 1088 

8.11.6 Requirements for vehicle or container screening systems. 1089 

A. When the procedures for operation of a RGD used for security screening of 1090 
vehicles includes knowingly exposing human occupants to the primary beam 1091 
w hen screening vehicles, structures or containers, the system shall be subject to 1092 
the same requirements as general-use or limited-use systems as prov ided in 8.11.1 1093 
through 8.11.5. 1094 

B. If the requirements in 8.11.3 through 8.11.5. cannot be met if vehicle occupants are 1095 
know ingly exposed to the primary beam of a security screening system, then there 1096 
shall be means to assure the occupied portion of the vehicle is outside of the scan 1097 
area w hile the primary beam is emitted or procedures shall be established and 1098 
implemented to assure that no occupants are present in the vehicle during 1099 
screening. 1100 

C. The effective dose to an indiv idual for a single inadvertent exposure to the primary 1101 
beam shall not exceed 500 mrem (5 mSv) and should not exceed 100 mrem (1 1102 
mSv). The reliability of the procedure used to assure that there are no occupants of 1103 
a vehicle to be scanned shall be commensurate with the potential severity of an 1104 
inadvertent exposure. If the 500 mrem (5 mSv) limit cannot be assured, a pre-1105 
screening w ith a mode or system w hich can meet the limits in 8.11.3 through 8.11.6 1106 
shall be used to verify there are no occupants in the vehicle being examined. 1107 

 1108 

8.7 Quality Assurance Requirements. 1109 

8.7.1 Each non-healing arts radiation generating device shall have written quality control and quality 1110 
assurance procedures that fol low: 1111 

8.7.1.1 Specifications of the manufacturer; and 1112 

8.7.1.2 Specifications of the radiation safety officer; and/or 1113 

8.7.1.3 Standards of an appropriate nationally recognized organization. 1114 

_________________________________________________________________________ 1115 
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DRAFT 1 04/08/2021 1 

DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT 2 

Hazardous Materials and Waste Management Div ision 3 

RADIATION CONTROL - RADIATION SAFETY REQUIREMENTS FOR INDUSTRIAL RADIOGRAPHIC 4 
OPERATIONS 5 

6 CCR 1007-1 Part 05 6 
[Editor’s Notes follow the text of the rules at the end of this CCR Document.] 7 

_________________________________________________________________________ 8 

Adopted by the Board of Health on June 16, 2021; effective August 14, 2021. 9 

PART 5: RADIATION SAFETY REQUIREMENTS FOR INDUSTRIAL RADIOGRAPHIC OPERATIONS 10 

5.1 Purpose and Scope. 11 

 12 

[ *  *   * DENOTES UNAFFECTED SECTIONS/PROVISIONS IN THE DRAFT RULE] 13 

*   *   * 14 

5.1.4 Applicability. 15 

5.1.4.1 Part 5 applies to al l l icensees or registrants who use sources of radiation for industrial 16 
radiography. Radiation machines and sealed radioactive sources are both covered by 17 
Part 5, except for sections which are applicable only to sealed radioactive sources. 18 

5.1.4.2 The provisions and requirements of this part are in addition to, and not in substitution for, 19 
other requirements of these regulations. In particular, the general requirements and 20 
provisions of Parts 1, 2, 3, 4, 8, 10, 17, and 1722 apply to applicants, l icensees and 21 
registrants subject to this part. Parts 3 and 17 apply to licensing and transportation of 22 
radioactive material. Part 2 applies to the registration of radiation machines. Part 5 does 23 
not apply to medical uses of x-ray sources of radiation that are governed by Parts 6 and 24 
2420. 25 

5.1.5 Published Material Incorporated by Reference. 26 

Published material incorporated in Part 5 by reference is available in accord with 1.4. 27 

5.1.5.1. Throughout this Part 5, federal regulations, state regulations, and 28 
standards or guidelines of outside organizations have been adopted and 29 
incorporated by reference. Unless a prior version of the incorporated 30 
material is otherw ise specifically indicated, the materials incorporated by 31 
reference cited herein include only those versions that w ere in effect as of 32 
the most recent effective date of this Part 5 (August 2021), and not later 33 
amendments or editions of the incorporated material.  34 

5.1.5.2. Materials incorporated by reference are available for public inspection, and 35 
copies (including certified copies) can be obtained at reasonable cost, 36 
during normal business hours from the Colorado Department of Public 37 
Health and Env ironment, Hazardous Materials and Waste Management 38 
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Editorial note 1: All comments (such as this one) shown in 
the right side margin of this draft document are for information 
purposes only to assist the reader in understanding the 
proposed rule change during the review and comment 
process. 
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regulations must be compatible with federal regulations of the 
NRC. 
 
Colorado statute also prescribes that the radiation control 
regulations must be consistent with the model regulations of 
the Conference of Radiation Control Program Directors, Inc. 
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Div ision, 4300 Cherry Creek Drive South, Denver, Colorado 80246. 39 
Additionally, https://w ww.colorado.gov/cdphe/radregs identifies where the 40 
incorporated materials are available to the public on the internet at no cost. 41 
Due to copyright restrictions certain materials incorporated in this Part are 42 
available for public inspection at the state publications depository and 43 
distribution center. 44 

5.1.5.3. Availability from Source Agencies or Organizations. 45 

 (1) All federal agency regulations incorporated by reference herein are 46 
available at no cost in the online edition of the Code of Federal 47 
Regulations (CFR) hosted by the U.S. Government Printing Office, 48 
online at w ww.govinfo.gov.  49 

   (2) All state regulations incorporated by reference herein are available 50 
at no cost in the online edition of the Code of Colorado Regulations 51 
(CCR) hosted by the Colorado Secretary of State’s Office, online at 52 
https://w w w.sos.state.co.us/CCR/RegisterHome.do. 53 

 54 
   (3) Copies of the standards or guidelines of outside organizations are 55 

available at no cost or for purchase from the source organizations 56 
below . 57 

 58 
    (a) American National Standards Institute, Inc. 59 
     25 West 43rd Street 60 
     New  York, New  York 10036 61 
     Phone (212) 642-4900 62 
     ansi.org   63 

5.2 Definitions. 64 

As used in this part, these terms have the definitions set forth as fol lows: 65 

*   *   * 66 

“Certi fiable cabinet x-ray system” means an existing uncertified x-ray system that has been modified to 67 
meet the certification requirements specified in 21 CFR Part 1020.40 (Apri l 1, 2009). 68 

“Certi fied cabinet x-ray system” means an x-ray system that has been certi fied in accordance with 21 69 
CFR Part 1010.2 (April 1, 2009), as being manufactured and assembled pursuant to the provisions of 21 70 
Part CFR 1020.40 (Apri l 1, 2009). 71 

*   *   * 72 

5.3 Exemptions. 73 

5.3.1 Uses of certi fied and certi fiable cabinet x-ray systems are exempt from the requirements of Part 5 74 
except for the following:Certified and certifiable cabinet x-ray systems and other x-ray 75 
generating dev ice imaging for education or research purposes at a fixed location are 76 
exempt from the requirements of Part 5, but shall follow  the requirements of Part 8. 77 

 5.3.1.1For certi fied and certifiable cabinet x-ray systems, including those designed to allow 78 
admittance of individuals: 79 

 (1) No registrant shall permit any individual to operate a cabinet x-ray system unti l  80 
the individual has received a copy of and instruction in the operating procedures 81 
for the unit and has demonstrated competence in i ts use. Records that 82 

Commented [JSJ93]:  
Provision is updated, parallel with the proposed changes to 
Part 8. Instead of listing the requirements applicable to cabinet 
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demonstrate compliance with this subparagraph shall be maintained for 83 
Department inspection until disposal is authorized by the Department. 84 

 (2) Tests for proper operation of interlocks must be conducted and recorded at 85 
intervals not to exceed six months. Records of these tests shall be maintained for 86 
Department inspection until disposal is authorized by the Department. 87 

(3) The registrant shall perform an evaluation of the radiation exposure to determine 88 
compliance with 4.14.1 and 4.14.3, and 21 CFR 1020.40 (Apri l 1, 2004) (Cabinet 89 
X-Ray Systems, 39 Federal Register 12986, April 10, 1974), at intervals not to 90 
exceed one year. Records of these evaluations shall be maintained for 91 
Department inspection for two years after the evaluation. 92 

5.3.1.2 Certi fied cabinet x-ray systems shall be maintained in compliance with 21 CFR 1020.40 93 
(Apri l  1, 2004) (Cabinet X-Ray Systems, 39 Federal Register 12986, April 10, 1974), and 94 
no modification shall be made to the system unless prior Department approval has been 95 
granted. 96 

5.3.21 Industrial uses of hand-held l ight intensified imaging devices are exempt from the requirements of 97 
this Part i f the dose rate 45 cm (18 inches) from the source of radiation to any individual does not 98 
exceed 0.02 millisievert (2 millirem) per hour. When this dose rate l imit is exceeded, such devices 99 
shall meet the applicable requirements of this part and the licensing or registration requirements 100 
of Part 2 or Part 3, or Part 8 as applicable. 101 

 102 

*   *   * 103 

 104 

5.7 Limits on External Radiation Levels From Storage Containers and Source Changers. 105 

The maximum exposure rate l imits for storage containers and source changers are 2 mil lisievert (200 106 
mrem) per hour at any exterior surface, and 0.1 millisievert (10 mrem) per hour at 1 meter from any 107 
exterior surface with the sealed source in the shielded position. 108 

 109 

*   *   * 110 

 111 

5.10 Leak Testing and Replacement of Sealed Sources. 112 

5.10.1 The replacement of any sealed source fastened to or contained in a radiographic exposure 113 
device and the leak testing of any sealed source must be performed by persons authorized to do 114 
so by the Department, the Nuclear Regulatory Commission, or another Agreement State. 115 

5.10.2 The opening, repair, or modification of any sealed source must be performed by persons 116 
specifically authorized to do so by the Department, the Nuclear Regulatory Commission, or 117 
another Agreement State. 118 

5.10.3 Testing and recordkeeping requirements. 119 

5.10.3.1 Each l icensee who uses a sealed source shall have the source tested for 120 
leakage at intervals not to exceed 6 months. The leak testing of the source must 121 
be performed using a method approved by the Department, the Nuclear 122 
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The requirements for testing of interlocks and other safety 
devices at 6 month intervals and that are applicable to cabinet 
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Regulatory Commission, or by another Agreement State. The wipe sample 123 
should be taken from the nearest accessible point to the sealed source where 124 
contamination might accumulate. The wipe sample must be analyzed for 125 
radioactive contamination. The analysis must be capable of detecting the 126 
presence of 185 becquerel (0.005 µCi) of radioactive material on the test sample 127 
and must be performed by a person specifically authorized by the Department, 128 
the Nuclear Regulatory Commission, or another Agreement State to perform the 129 
analysis. 130 

5.10.3.2 The l icensee shall maintain records of the leak tests in accordance with 5.27. 131 

5.10.3.3 Unless a sealed source is accompanied by a certificate from the transferor that 132 
shows that i t has been leak tested within 6 months before the transfer, i t may not 133 
be used by the l icensee until tested for leakage. Sealed sources that are in 134 
storage and not in use do not require leak testing, but must be tested before use 135 
or transfer to another person if the interval of storage exceeds 6 months. 136 

5.10.4 Any test conducted pursuant to 5.10.2 and 5.10.3 that reveals the presence of 185 becquerel 137 
(0.005 µCi) or more of removable radioactive material must be considered evidence that the 138 
sealed source is leaking. The licensee shall immediately withdraw the equipment involved from 139 
use and shall have it decontaminated and repaired or disposed of in accordance with Department 140 
regulations. A report must be fi led with the Department within 5 days of any test with results that 141 
exceed the threshold in this paragraph, describing the equipment involved, the test results, and 142 
the corrective action taken. 143 

5.10.5 Each exposure device using depleted uranium (DU) shielding and an “S” tube configuration must 144 
be tested for DU contamination at intervals not to exceed 12 months. 145 

5.10.5.1 The analysis must be capable of detecting the presence of 185 becquerel (0.005 146 
µCi) of radioactive material on the test sample and must be performed by a 147 
person specifically authorized by the Department, the Nuclear Regulatory 148 
Commission, or another Agreement State to perform the analysis. 149 

5.10.5.2 Should such testing reveal the presence of DU contamination, the exposure 150 
device must be removed from use until an evaluation of the wear of the S-tube 151 
has been made. 152 

5.10.5.3 Should the evaluation reveal that the S-tube is worn through, the device may not 153 
be used again. DU shielded devices do not have to be tested for DU 154 
contamination while not in use and in storage. 155 

5.10.5.4 Before using or transferring such a device, however, the device must be tested 156 
for DU contamination, i f the interval of storage exceeds 12 months. 157 

5.10.5.5 A record of the DU leak-test must be made in accordance with 5.27. 158 

 159 

*   *   * 160 
 161 

5.13 Permanent Radiographic Installations. 162 

5.13.1 Each entrance that is used for personnel access to the high radiation area in a permanent 163 
radiographic installation must have either. 164 
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5.13.1.1 An entrance control of the type described in Part 4, Section 4.19 of these 165 
regulations that causes the radiation level upon entry into the area to be reduced; or 166 

*   *   * 167 

5.14 Labeling, Storage, and Transportation. 168 

5.14.1 The l icensee may not use a source changer or a container to store radioactive material unless the 169 
source changer or the storage container has securely attached to i t a durable, legible, and clearly 170 
visible label bearing the standard trefoil radiation caution symbol conventional colors, i .e., 171 
magenta, purple or black on a yellow background, having a minimum diameter of 25 mm, and the 172 
wording: 173 

CAUTION* 174 

RADIOACTIVE MATERIAL 175 

NOTIFY CIVIL AUTHORITIES [or “NAME OF COMPANY”] 176 

*or “DANGER” 177 

 178 

*   *   * 179 

 180 

5.20 Personnel Monitoring. 181 

5.20.1 The l icensee or registrant shallmay not permit any individual to act as a radiographer or a 182 
radiographer's assistant unless, at al l  times during radiographic operations, each individual 183 
wears, on the trunk of the body, a direct reading dosimeter, an operating alarming ratemeter, and 184 
a personnel dosimeter. that is processed and evaluated by an accredited National Voluntary 185 
Laboratory Accreditation Program (NVLAP) processor. At permanent radiographyic instal lations 186 
where other appropriate alarming or warning devices are in routine use, or during radiographic 187 
operations using radiation machines, the wearing of an alarming ratemeter is not required. 188 

5.20.1.1 Pocket dosimeters must have a range from zero to 2 millisievert (200 mrem) and 189 
must be recharged at the start of each shift. Electronic personal dosimeters may 190 
only be used in place of ion-chamber pocket dosimeters. 191 

5.20.1.2 Each personnel dosimeter must be assigned to and worn by only one individual. 192 

5.20.1.3 Film badges must be exchanged at periods not to exceed one monthreplaced at 193 
least monthly and all other personnel dosimeters processed and evaluated by 194 
an accredited NVLAP processor that require replacement must be replaced at 195 
periods not to exceed three months at least quarterly. 196 

5.20.1.4 After replacement, each personnel dosimeter must be processed as soon as 197 
possible.All personnel dosimeters must be evaluated at least quarterly or 198 
promptly after replacement w hichever is more frequent. 199 

5.20.2 Direct reading dosimeters, such as pocket dosimeters or electronic personal dosimeters, must be 200 
read and the exposures recorded at the beginning and end of each shift, and records must be 201 
maintained in accordance with 5.34. 202 
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5.20.3 Pocket dosimeters, or electronic personal dosimeters, must be checked at periods not to exceed 203 
12 months for correct response to radiation, and records must be maintained in accordance with 204 
5.34. Acceptable dosimeters must read within plus or minus 20 percent of the true radiation 205 
exposure. 206 

5.20.4 If an individual's pocket dosimeterchamber indicates a readingis found to be off-scale, or i f 207 
thehis or her electronic personal dosimeter reading exceeds reads greater than 2 mil lisieverts 208 
(200 mrem), and the possibi l ity of radiation exposure cannot be ruled out as the cause, the 209 
individual's personnel dosimeter must be sent for processing and evaluation within 24 hours. 210 
For personnel dosimeters that do not require processing, evaluation of the dosimeter 211 
must be started w ithin 24 hours. 212 

5.20.4.1 In addition, the individual may not resume work associated with use of sources of 213 
radiation until a determination of the individual's radiation exposuredose has 214 
been made. This determination must be made by the radiation safety officer or 215 
the radiation safety officer's designee. 216 

5.20.4.1 The results of this determination must be included in the records maintained in 217 
accordance with 5.34. 218 

5.20.5 If the personnel dosimeter that is required by 5.20.1 is lost or damaged, the worker shall cease 219 
work immediately until a replacement personnel dosimeter meeting the requirements of 5.20.1 is 220 
provided and the exposure is calculated for the time period from issuance to loss or damage of 221 
the personnel dosimeter. The results of the calculated exposure and the time period for which the 222 
personnel dosimeter was lost or damaged must be included in the records maintained in 223 
accordance with 5.34. 224 

5.20.6 Reports received from the accredited NVLAP personnel dosimeter processor Dosimetry results 225 
must be retained in accordance with 5.34. 226 

5.20.7 Each alarming ratemeter must: 227 

5.20.7.1 Be checked to ensure that the alarm functions properly before using at the start 228 
of each shift; 229 

5.20.7.2 Be set to give an audible alarm signal at a preset dose rate of 5 millisievert (500 230 
mrem) per hour; with an accuracy of plus or minus 20 percent of the true 231 
radiation dose rate; 232 

5.20.7.3 Require special means to change the preset alarm function; and 233 

5.20.7.4 Be calibrated at periods not to exceed 12 months for correct response to 234 
radiation. The licensee shall maintain records of alarming ratemeter calibrations 235 
in accordance with 5.34. 236 

5.21 Radiation Surveys. 237 

5.21.1 The l icensee or registrant shall: 238 

5.21.1.1 Conduct al l surveys with a calibrated and operable radiation survey instrument 239 
that meets the requirements of 5.9; 240 

5.21.1.2 Conduct a survey of the radiographic exposure device and the guide tube after 241 
each exposure when approaching the device or the guide tube. 242 
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(1) The survey must determine that the sealed source has returned to i ts shielded 243 
position before exchanging fi lms, repositioning the exposure head, or dismantling 244 
equipment. 245 

(2) Radiation machines shall be surveyed after each exposure to determine that the 246 
machine is off; 247 

5.21.1.3 Conduct a survey of the radiographic exposure device whenever the source is 248 
exchanged and whenever a radiographic exposure device is placed in a storage 249 
area as defined in 5.35.2, to ensure that the sealed source is in i ts shielded 250 
position; and 251 

5.21.1.4 Maintain records in accordance with 5.35. 252 

 253 

*   *   * 254 

 255 

5.27 Records of Leak Testing of Sealed Sources and Dev ices Containing DU. 256 

5.27.1 Each l icensee shall maintain records of leak test results for sealed sources and for devices 257 
containing DU. 258 

5.27.1.1 The results must be stated in units of becquerel (microcurie). 259 

5.27.1.2 The l icensee shall retain each record for 3 years after i t is made or until the 260 
source in storage is removed. 261 

 262 

*   *   * 263 

5.29 Utilization Logs. 264 

5.29.1 Each l icensee or registrant shall maintain utilization logs showing for each source of radiation the 265 
fol lowing information: 266 

5.29.1.1 A description, including the make, model, and serial number of the radiation 267 
machine or the radiographic exposure device, transport, or storage container in 268 
which the sealed source is located; 269 

5.29.1.2 The identity and signature of the radiographer to whom assigned; 270 

5.29.1.3 The location and dates of use, including the dates removed and returned to 271 
storage; and 272 

5.29.1.4 For permanent radiographic installations, the dates each radiation machine is 273 
energized. 274 

5.29.2 The l icensee or registrant shall retain the logs required by 5.29.1 for 3 years. 275 

 276 

*   *   * 277 
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5.32 Records of Training and Certification. 278 

5.32.1 Each l icensee or registrant shall maintain the following records for 3 years: 279 

5.32.1.1 Records of training of each radiographer and each radiographer's assistant. 280 

(1) The record must include radiographer certification documents and verification of 281 
certi fication status, copies of written tests, dates of oral and practical 282 
examinations, the names of individuals conducting and receiving the oral and 283 
practical examinations, and a l ist of i tems tested and the results of the oral and 284 
practical examinations; and 285 

5.32.2.1 Records of annual refresher safety training and semi-annual inspections of job 286 
performance for each radiographer and each radiographer's assistant. 287 

(1) The records must l ist the topics discussed during the refresher safety training, 288 
the dates the annual refresher safety training was conducted, and names of the 289 
instructors and attendees. 290 

(2) For inspections of job performance, the records must also include a l ist showing 291 
the items checked and any noncompliance observed by the radiation safety 292 
officer or designee. 293 

*   *   * 294 

5.34 Records of Personnel Monitoring. 295 

Each l icensee or registrant shall maintain the following exposure records specified in 5.20: 296 

5.34.1 Direct reading dosimeter readings and yearly operability checks required by 5.20.2 and 5.20.3 for 297 
3 years after the record is made; 298 

5.34.2 Records of alarming ratemeter calibrations for 3 years after the record is made; 299 

5.34.3 Personnel dosimeter results received from the accredited NVLAP processor unti l the Department 300 
terminates the l icense or registration; and 301 

5.34.4 Records of estimates of exposures as a result of off-scale personal direct reading dosimeters, or 302 
lost or damaged personnel dosimeters, unti l the Department terminates the l icense or 303 
registration. 304 

*   *   * 305 

5.37 Location of Documents and Records. 306 

5.37.1 Each l icensee or registrant shall maintain copies of records required by this Part and other 307 
applicable Parts of these regulations at the location specified in 5.4.11. 308 

5.37.2 Each l icensee or registrant shall also maintain current copies of the fol lowing documents and 309 
records sufficient to demonstrate compliance at each applicable field station and each temporary 310 
jobsite; 311 

5.37.2.1 The l icense or registration authorizing use of sources of radiation; 312 

5.37.2.2 A copy of Parts 1, 4, 5 and 10 of these regulations; 313 
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5.37.2.3 Uti l ization logs for each source of radiation dispatched from that location as 314 
required by 5.29; 315 

5.37.2.4 Records of equipment problems identified in daily checks of equipment as 316 
required by 5.30.1; 317 

5.37.2.5 Records of alarm system and entrance control checks required by 5.31, i f 318 
applicable; 319 

5.37.2.6 Records of dosimeter readings as required by 5.34; 320 

5.37.2.7 Operating and emergency procedures as required by 5.33; 321 

5.37.2.8 Evidence of the latest calibration of the radiation survey instruments in use at the 322 
site, as required by 5.26; 323 

5.37.2.9 Evidence of the latest calibrations of alarming ratemeters and operability checks 324 
of dosimeters as required by 5.34; 325 

5.37.2.10 Survey records as required by 5.35 and 4.42 of these regulations as applicable, 326 
for the period of operation at the site; 327 

5.37.2.11 The shipping papers for the transportation of radioactive materials required by 328 
Part 17 of these regulations; and 329 

5.37.2.12 When operating under reciprocity pursuant to Part 3 of these regulations, a copy 330 
of the applicable State l icense or registration, or Nuclear Regulatory Commission 331 
l icense authorizing use of sources of radiation. 332 

NOTIFICATIONS 333 

5.38 Notifications. 334 

5.38.1 In addition to the reporting requirements specified in 4.52 of these regulations, each l icensee or 335 
registrant shall provide a written report to the Department within 30 days of the occurrence of any 336 
of the fol lowing incidents involving radiographic equipment: 337 

5.38.1.1 Unintentional disconnection of the source assembly from the control cable; 338 

5.38.1.2 Inability to retract the source assembly to i ts ful ly shielded position and secure it 339 
in this position; 340 

5.38.1.3 Failure of any component, which is critical to safe operation of the device, to 341 
properly perform its intended function; or 342 

5.38.1.4 An indicator on a radiation machine fails to show that radiation is being produced, 343 
an exposure switch fai ls to terminate production of radiation when turned to the 344 
off position, or a safety interlock fai ls to terminate x-ray production. 345 

5.38.2 The l icensee or registrant shall include the following information in each report submitted under 346 
5.38.1, and in each report of overexposure submitted under 4.53.2 of these regulations which 347 
involves fai lure of safety components of radiography equipment: 348 

5.38.2.1 Description of the equipment problem; 349 

5.38.2.2 Cause of each incident, i f known; 350 
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5.38.2.3 Name of the manufacturer and model number of equipment involved in the 351 
incident; 352 

5.38.2.4 Place, date, and time of the incident; 353 

5.38.2.5 Actions taken to establish normal operations; 354 

5.38.2.6 Corrective actions taken or planned to prevent recurrence; and 355 

5.38.2.7 Names and qualifications of personnel involved in the incident. 356 

5.38.3 Any l icensee or registrant conducting radiographic operations or storing sources of radiation at 357 
any location not l isted on the l icense or registration for a period in excess of 90 days in a calendar 358 
year, shall notify the Department prior to exceeding the 90 days. 359 

5.39 Specific Requirements for Personnel Performing Industrial Radiography. 360 

5.39.1 At a job site, the following shall be supplied by the l icensee or registrant: 361 

5.39.1.1 At least one operable, calibrated survey instrument for each exposure device or 362 
radiation machine in use; 363 

5.39.1.2 A current whole body personnel dosimeter (OSL dosimeter, TLD or fi lm badge) 364 
for each person performing radiographic operations; 365 

5.39.1.3 An operable, calibrated pocket dosimeter with a range of zero to 2 millisievert 366 
(200 milliroentgen) for each person performing radiographic operations; 367 

5.39.1.4 An operable, calibrated, alarming ratemeter for each person performing 368 
radiographic operations using a radiographic exposure device; and 369 

5.39.1.5 The appropriate barrier ropes and signs. 370 

5.39.2 Each radiographer at a job site shall have on their person a valid certification identification card 371 
issued by a certi fying entity. 372 

5.39.3 Industrial radiographic operations shall not be performed if any of the items in 5.39.1 and 5.39.2 373 
are not available at the job site or are inoperable. 374 

5.39.4 During an inspection, the Department may terminate an operation if any of the items in 5.39.1 and 375 
5.39.2 are not available or operable, or i f the required number of radiographic personnel are not 376 
present. 377 

5.39.4.1 Operations shall not be resumed until all required conditions are met. 378 
379 
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PART 5, APPENDIX 5A: CERTIFICATION 380 

5A.1 Requirements for an Independent Certifying Organization. 381 

An independent certifying organization shall: 382 

5A.1.1 Be an organization such as a society or association, whose members participate in, or have an 383 
interest in, the field of industrial radiography; 384 

5A.1.2 Make its membership available to the general public nationwide. Membership shall not be 385 
restricted because of race, color, rel igion, sex, age, national origin or disability; 386 

5A.1.3 Have a certi fication program open to nonmembers, as well as members; 387 

5A.1.4 Be an incorporated, nationally recognized organization that is involved in setting national 388 
standards of practice within its fields of expertise; 389 

5A.1.5 Have an adequate staff, a viable system for financing its operations, and a policy and decision-390 
making review board; 391 

5A.1.6 Have a set of written organizational by-laws and policies that provide adequate assurance of lack 392 
of confl ict of interest and a system for monitoring and enforcing those by-laws and policies; 393 

5A.1.7 Have a committee, whose members can carry out their responsibi lities impartially, to review and 394 
approve the certification guidelines and procedures, and to advise the organization's staff in 395 
implementing the certification program; 396 

5A.1.8 Have a committee, whose members can carry out their responsibi lities impartially, to review 397 
complaints against certi fied individuals and to determine appropriate sanctions; 398 

5A.1.9 Have written procedures describing all aspects of i ts certi fication program and maintain records of 399 
the current status of each individual's certi fication and the administration of i ts certi fication 400 
program; 401 

5A.1.10Have procedures to ensure that certi fied individuals are provided due process with respect to the 402 
administration of i ts certi fication program, including the process of becoming certified and any 403 
sanctions imposed against certi fied individuals; 404 

5A.1.11Have procedures for proctoring examinations, including qualifications for proctors. These 405 
procedures must ensure that the individuals proctoring each examination are not employed by the 406 
same company or corporation (or a wholly-owned subsidiary of such company or corporation) as 407 
any of the examinees; 408 

5A.1.12Exchange information about certified individuals with the Nuclear Regulatory Commission and 409 
other independent certifying organizations and/or Agreement States and allow periodic review of 410 
its certi fication program and related records; and 411 

5A.1.13Provide a description to the Nuclear Regulatory Commission of i ts procedures for choosing 412 
examination sites and for providing an appropriate examination environment. 413 

5A.2 Requirements for Certification Programs. 414 

All certi fication programs must: 415 

5A.2.1 Require applicants for certi fication to 416 
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(1) Receive training in the topics set forth in Appendix 5C, Section 5C.2, or equivalent State 417 
or Nuclear Regulatory Commission regulations, and 418 

(2) Satisfactori ly complete a written examination covering these topics; 419 

5A.2.2 Require applicants for certi fication to provide documentation that demonstrates that the applicant 420 
has: 421 

(1) Received training in the topics set forth in Appendix 5C, Section 5C.2 or equivalent State 422 
or Nuclear Regulatory Commission regulations; 423 

(2) Satisfactori ly completed a minimum period of on-the-job training as specified in Appendix 424 
5C, Section 5C.2.4; and 425 

(3) Received verification by a State licensee or registrant or a Nuclear Regulatory 426 
Commission l icensee that the applicant has demonstrated the capability of independently 427 
working as a radiographer. 428 

5A.2.3 Include procedures to ensure that al l examination questions are protected from disclosure; 429 

5A.2.4 Include procedures for denying an application and revoking, suspending, and reinstating a 430 
certi fication; 431 

5A.2.5 Provide a certification period of not less than 3 years nor more than 5 years; 432 

5A.2.6 Include procedures for renewing certifications and, i f the procedures al low renewals without 433 
examination, require evidence of recent full-time employment and annual refresher training; and 434 

5A.2.7 Provide a timely response to inquiries, by telephone or letter, from members of the public, about 435 
an individual's certi fication status. 436 

5A.3 Requirements for Written Examinations 437 

All examinations must: 438 

5A.3.1 Be designed to test an individual's knowledge and understanding of the topics l isted in Appendix 439 
5C, Section 5C.2 or equivalent State or Nuclear Regulatory Commission requirements; 440 

5A.3.2 Be written in a multiple-choice format; 441 

5A.3.3 Have test i tems drawn from a question bank containing psychometrically valid questions based 442 
on the material in Appendix 5C, Section 5C.2. 443 

444 
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PART 5, APPENDIX 5B: INDUSTRIAL RADIOGRAPHY RADIATION SAFETY OFFICER ADEQUATE 445 
RADIATION SAFETY TRAINING AND EXPERIENCE 446 

The licensee or registrant shall not permit any indiv idual to act as a radiation safety officer for 447 
industrial radiography unless and until the indiv idual: 448 

5B.1 Has prov ided ev idence of valid certification (valid identification) through a radiographer 449 
certification program by a certifying organization in accordance with the criteria specified 450 
in Appendix 5A; 451 

and 452 

5B.2 Has prov ided ev idence of hav ing: 453 

5B.2.1 Satisfactori ly completed 40 hours of training including each of the following: 454 

(1) Fundamentals of radiation safety including: 455 

(a) Characteristics of gamma and x-radiation; 456 

(b) Units of radiation dose and quantity of radioactivity; 457 

(c) Hazards of exposure to radiation; 458 

(d) Levels of radiation from sources of radiation; 459 

(e) Methods of control ling radiation dose (time, distance, and shielding); and 460 

(2) Radiation detection instruments including: 461 

(a) Use, operation, calibration, and limitations of radiation survey instruments; 462 

(b) Survey techniques; and 463 

(c) Use of personnel monitoring equipment; and 464 

(3) Equipment to be used including: 465 

(a) Operation and control of radiographic exposure equipment, remote handling 466 
equipment, and storage containers, including pictures or models of source 467 
assemblies (pigtai ls); 468 

(b) Operation and control of radiation machines; 469 

(c) Storage, control, and disposal of sources of radiation; and 470 

(d) Inspection and maintenance of equipment; and 471 

(4) The requirements of pertinent state and federal regulations; and 472 

(5) Case histories of accidents in radiography; and 473 

5B.2.2 Successful ly completed a written or oral examination after having received copies of and 474 
instruction in the: 475 

(1) Requirements of Part 5; 476 
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(2) Requirements of applicable sections of Parts 4, 10 and 17; 477 

(3) License or registration under which the radiographer wil l perform industrial radiography; 478 
and 479 

(4) Licensee's or registrant's operating and emergency procedures; and 480 

5B.2.3 Successful ly completed a practical examination which demonstrates understanding of the use of 481 
the equipment after receiving training in the: 482 

(1) Use of the registrant's radiation machines; or 483 

(2) Use of the l icensee's radiographic exposure devices and sealed sources; 484 

(3) Daily inspection of devices and associated equipment; and 485 

(4) Use of radiation survey instruments; and 486 

5B.2.4 Completed hands on and on the job training in the performance of industrial radiography, 487 
including at least 2000 hours of hands on experience, as defined in 5.2, as a qualified 488 
radiographer in industrial radiographic operations. The on the job training shall include a minimum 489 
of: 490 

(1) 320 hours (2 months) of on the job active participation utilizing radioactive material; and / 491 
or 492 

(2) 160 hours (1 month) of on the job active participation utilizing radiation machines; or 493 

(3) 480 hours (3 months) of on the job training for individuals uti lizing both radioactive 494 
materials and radiation machines; and 495 

5B.2.5 Completed formal training in the establishment and maintenance of a radiation protection 496 
program; 497 

or 498 

5B.3 Has demonstrated to the Department an acceptable alternative to 5B.2 w hen the indiv idual 499 
has appropriate training and experience in the field of ionizing radiation, and, in addition, 500 
has adequate formal training w ith respect to the establishment and maintenance of a 501 
radiation safety protection program for industrial radiography; 502 

and 503 

5B.4 Has prov ided ev idence of annual refresher safety training, as defined in 5.2, at intervals 504 
not to exceed 12 months. 505 

506 
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PART 5, APPENDIX 5C: INDUSTRIAL RADIOGRAPHER ADEQUATE RADIATION SAFETY 507 
TRAINING AND EXPERIENCE 508 

The l icensee or registrant shall not permit any individual to act as a radiographer unless and until the 509 
individual: 510 

5C.1 Has prov ided ev idence of valid certification (valid identification) through a radiographer 511 
certification program by a certifying organization in accordance with the criteria specified 512 
in Appendix 5A; 513 

and 514 

5C.2 Has prov ided ev idence of hav ing: 515 

5C.2.1 Satisfactori ly completed 40 hours of training including each of the following: 516 

(1) Fundamentals of radiation safety including: 517 

(a) Characteristics of gamma and x-radiation; 518 

(b) Units of radiation dose and quantity of radioactivity; 519 

(c) Hazards of exposure to radiation; 520 

(d) Levels of radiation from sources of radiation; 521 

(e) Methods of control ling radiation dose (time, distance, and shielding); and 522 

(2) Radiation detection instruments including: 523 

(a) Use, operation, calibration, and limitations of radiation survey instruments; 524 

(b) Survey techniques; and 525 

(c) Use of personnel monitoring equipment; and 526 

(3) Equipment to be used including: 527 

(a) Operation and control of radiographic exposure equipment, remote handling 528 
equipment, and storage containers, including pictures or models of source 529 
assemblies (pigtai ls); 530 

(b) Operation and control of radiation machines; 531 

(c) Storage, control, and disposal of sources of radiation; and 532 

(d) Inspection and maintenance of equipment; and 533 

(4) The requirements of pertinent state and federal regulations; and 534 

(5) Case histories of accidents in radiography; and 535 

5C.2.2 Successful ly completed a written or oral examination after having received copies of and 536 
instruction in the: 537 

(1) Requirements of Part 5; 538 
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(2) Requirements of applicable sections of Parts 4, 10 and 17; 539 

(3) License or registration under which the radiographer wil l perform industrial radiography; 540 
and 541 

(4) Licensee's or registrant's operating and emergency procedures; and 542 

5C.2.3 Successful ly completed a practical examination which demonstrates understanding of the use of 543 
the equipment after receiving training in the: 544 

(1) Use of the registrant's radiation machines; or 545 

(2) Use of the l icensee's radiographic exposure devices and sealed sources; 546 

(3) Daily inspection of devices and associated equipment; and 547 

(4) Use of radiation survey instruments; and 548 

5C.2.4 Completed hands on and on the job training in the performance of industrial radiography, 549 
including hands on experience, as defined in 5.2, as a qualified radiographer in industrial 550 
radiographic operations. The on the job training shall include a minimum of: 551 

(1) 320 hours (2 months) of on the job active participation utilizing radioactive material; and / 552 
or 553 

(2) 160 hours (1 month) of on the job active participation utilizing radiation machines; or 554 

(3) 480 hours (3 months) of on the job training for individuals uti lizing both radioactive 555 
materials and radiation machines; 556 

or 557 

5C.3 Has demonstrated to the Department an acceptable alternative to 5C.2 w hen the indiv idual 558 
has appropriate training and experience in the field of ionizing radiation, and, in addition, 559 
has adequate formal training w ith respect to radiation protection for industrial 560 
radiography; 561 

and 562 

5C.4 Has prov ided ev idence of annual refresher safety training, as defined in 5.2, at intervals 563 
not to exceed 12 months. 564 

565 
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PART 5, APPENDIX 5D: INDUSTRIAL RADIOGRAPHER’S ASSISTANT ADEQUATE RADIATION 566 
SAFETY TRAINING AND EXPERIENCE 567 

The l icensee or registrant shall not permit any individual to act as a radiographer’s assistant unless and 568 
unti l the individual has: 569 

5D.1 Received initial radiation safety training; 570 

and 571 

5D.2 Has prov ided ev idence of hav ing: 572 

5D.2.1 Successful ly completed a written examination after having received copies of and instruction in 573 
the: 574 

(1) Requirements of Part 5; 575 

(2) Requirements of applicable sections of Parts 4, 10 and 17; 576 

(3) License or registration under which the radiographer wil l perform industrial radiography; 577 
and 578 

(4) Licensee's or registrant's operating and emergency procedures; and 579 

5D.2.2 Successful ly completed a practical examination under the personal supervision of a radiographer 580 
which demonstrates understanding of the use of the equipment after receiving training in the: 581 

(1) Use of the registrant's radiation machines; or 582 

(2) Use of the l icensee's radiographic exposure devices and sealed sources; 583 

(3) Daily inspection of devices and associated equipment; and 584 

(4) Use of radiation survey instruments; and 585 

or 586 

5D.3 Has demonstrated to the Department an acceptable alternative to 5D.2 w hen the indiv idual 587 
has appropriate training and experience in the field of ionizing radiation, and, in addition, 588 
has adequate formal training w ith respect to radiation protection for industrial 589 
radiography; 590 

and 591 

5D.4 Has prov ided ev idence of annual refresher safety training, as defined in 5.2, at intervals 592 
not to exceed 12 months. 593 

_________________________________________________________________________ 594 
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PART 2: REGISTRATION OF RADIATION MACHINES, FACILITIES AND SERVICES 11 

 12 

  [*   *   * INDICATES UNAFFECTED SECTIONS OR PROVISIONS] 13 

 14 

*   *   * 15 

2.6.1.15 For radiation machines used in non-healing-arts applications, “adequately 16 
trained” shall mean that the individual operator meets the requirements of 17 
Appendix 2N. 18 

(1) For industrial radiography, the requirements in Part 5 apply, as stated in 2N.1. 19 

(2) The requirements of 2N.2 apply to all non-healing-arts applications subject to 20 
Part 8 (including but not l imited to analytical, forensic, morgue, and homeland 21 
security uses) but not subject to Part 5. 22 

*   *   * 23 

 24 
25 
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PART 2, APPENDIX 2N: INDUSTRIAL RADIATION MACHINE OPERATOR ADEQUATE RADIATION 26 
SAFETY TRAINING AND EXPERIENCE 27 

Any person who operates an analytical, industrial or other non-healing-arts radiation generating machine 28 
shall be an individual who: 29 

2N.1 For industrial radiography, has complied with all applicable training and experience requirements 30 
of Part 5 and these regulations. 31 

2N.2 For al l  non-healing-arts applications subject to Part 8 (including but not l imited to analytical, 32 
forensic, morgue, and homeland security uses) but not subject to Part 5, has provided written 33 
documentation as evidence of: 34 

 35 

*   *   * 36 

 37 
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