RADIATION SAFETY POLICY

In accordance with the Colorado Rules and Regulations Pertaining to Radiation Control of the Colorado Department of Public Health and Environment (Department), all facilities registered with the Department shall have in place and readily available for the qualified inspector to review, the items listed below.   Policies and procedures shall be developed by the facility pursuant to 6 CCR 1007-1 of the Colorado Rules and Regulations Pertaining to Radiation Control, Parts 1, 2, 4, 5, 6, 8, 9, 10 and 20 of the Regulations.    These items should be kept in notebook at the facility, unless otherwise designated.  The Department recommends these items be kept current, reviewed annually and reviewed prior to an inspection.  The individual responsible for the administration of these practices should be available for any questions the inspector may have.  Failure to follow the Regulations may result in a non-compliance reporting by the Qualified Inspector, up to and including enforcement actions by the Department.  

Radiation Safety Check List

_____Current Notice to Employees

_____Registration of Equipment

_____ Shielding Design/Analysis

_____ FDA Form #2579 or Work Orders

_____Equipment Service Manuals/Tube Rating Charts

_____Service Reports/Records

_____ State Communications/State Regulations

_____ Equipment Certification Records

_____Radiation Safety Policy (ALARA Program)/General Radiation Safety policies 

_____Designated Radiation Safety Officer

_____Technique Charts/Protocols

_____Employee Credentials/Certificates 

_____List of X-Ray Operators

_____General Radiation Safety policies 

_____Dosimetry Badge Monitoring Records

_____Quality Assurance/Quality Control for Equipment and Processing 

Section 1 – NOTICE TO EMPLOYEES

6 CCR 1007-1, Part 10, Section 10.2.3 of Regulations post Department form OR-RH-15 Notice to Employees shall be posted by each licensee or registrant as required by these regulations.  

· Each facility/registrant is required to post a current copy of the “Notice to Employees”.  The “Notice” should be posted in an area that is commonly used by all employees such as employee lounge or in the area of the equipment such as the work area.  This Notice can be obtained on the Colorado Department of Public Health and Environment web site in the forms section or from the Qualified Inspector.

The website is:

www.cdphe.state.co.us/hm/rad/index.htm
Section 2 – REGISTRATION OF EQUIPMENT AND FACILITY

6 CCR 1007-1, Part 2, Section 2.4.1,” Application for registration of radiation machine facilities. Each person possessing or in the process of coming into the possession of a radiation machine facility shall: Section 2.4.1.1 be registered with the Department; 2.4.1.1(2) Apply for registration of such facility with the Department prior to the operation of a radiation machine facility; 2.4.1.1 (3) Complete an application for registration on forms furnished by the Department and include all the information required by the form and any accompanying instructions; and Designate a radiation safety officer who meets the applicable requirements of Appendix 2A to be responsible for overall radiation  protection for the facility; and in 2.4.1.1 (4) attest that a written shielding design, if required by these regulations, has been completed and on file at the facility”. 

· Each facility is responsible for completing the R-4 form: Application for Registration of Radiation Machines.  The form should be filled out and sent to the Department whenever there is a change in the name or ownership, a change in address, or any changes to the x-ray machines at the facility.

· At any time equipment is sold, disposed of or removed, the facility is required to notify the Department.  The form R-61: Storage or Final Disposition of Radiation Machines can be located on the Department’s web site.  

· An FDA Form 2579 will be filled out and given to the registrant when the installation is completed by the engineer.  The installer will send a copy of this form is to the Department as notification of the equipment installed at your facility.  The installer will also give a copy of this form to the facility to be kept on file. 

· An FDA Form 2579 will be filled out and given to the registrant any time a major component is replaced on the x-ray machine by a service company.  This form is sent to the Department as notification of the component replaced at your facility.  A copy of this form will be kept on file at the facility.

· For all other installations, work orders/purchase orders may be given to the registrant.

PLAN REVIEW AND SHIELDING DESIGN

6 CCR 1007-1, Part 6, Section 6.3.2.1, “Prior to construction of a new x-ray facility, the floor plan and equipment configuration of a radiation machine facility shall be designed to meet all applicable requirements of these regulations and in particular to preclude an individual from receiving a dose in excess of the limits in 4.6., 4.12, 4.13, 4.14 and 4.15.  6.3.2.1 (3) the qualified expert  shielding design required by 6.3.2.1 (2) shall be completed prior to:  (a) Construction of a new facility; (b) Any renovation or modification of an existing facility that has a potential  to reduce the effectiveness of existing shielding from x-ray radiation; or (c) Installation of a new radiation machine in an existing facility. 6.3.2.1 (4) A qualified expert who completes the shielding design required by 6.3.2.1 (2) shall provide the shielding design to the facility registrant, including the annotated dimensional drawing specified by 6.3.2.3.  6.3.2.3 (5) The facility registrant shall construct the shielding and configure the equipment in accordance with the recommendations (s) provided by the qualified expert pursuant to 6.3.2.1 (4)”.  

6CCR 1007-1, Part 6, Section 6.3.2.2,  Evaluation of Shielding Design After Commencement of Operations (1) A qualified expert shall review and modify shielding design, consistent with 6.3.2.1 and Appendices 6A, 6B, and 6C, whenever”: (See A-G).

· It is recommended the registrant review 6 CCR 1007-1, Part 6 for further information with reference to shielding analysis/designs for a facility.

· The shielding analysis will be kept on file in a notebook with all other regulatory requirements as written in 6 CCR 1007-1, Part 2, Section 2.4.1.1 (4) (b)
· The Qualified Expert (a Board certified physicist) must be registered and approved by the Department to perform shielding designs for a facility.  Once the shielding design is completed, the registrant must keep the design/report on file permanently. 6 CCR 1007-1, Part 2, 2.4.3.1 and Part 6, 6.3.2.3. 

· It is the registrant’s responsibility to have a shielding design conducted at their facility.  The requirements vary based on the type of x-ray machine to be installed.  When in doubt, call the Department for clarification.  6 CCR 1007-1, Part 6, 6.3.2.4. 

EQUIPMENT SERVICE MANUALS

6 CCR 1007-1, Part 2, Section 2.6.5.2  The registrant shall maintain for the duration of the registration, records of shielding design, and each radiation survey required by 6.9.4.1 ,performed for the facility”.  

6 CCR 1007-1 Part 2, Section 2.6.5.3 The registrant shall maintain for the duration of the registration, until a machine is retired form service, the operator and service manual(s) provided by the manufacturer., if available”. 

· Facilities are required to have available to the operator, the manual for each type of x-ray machine installed in the facility.  The Regulations provide a means to obtain an operator’s manual if the original manual is not available.  Please review 6 CCR 1007-1, Part 2, Section 2.6.5.3 (1).  The service company can make available a replacement operator’s manual to the facility based on the requirements in this section.

· This service manual will be kept on site and shall be made available to all those operating or servicing the equipment.

Section 3 – SERVICE REPORTS AND RECORDS

6 CCR 1007-1, Part 2 Section 2.6.5.4, “The registrant shall maintain for inspection for a period of three (3) years for each x-ray imaging or image processing system (six years for a facility or machine inspected only every three years) records of:  operator certifications, operator training, service and repair reports, radiation producing machine inspections, certification evaluation reports facility compliance evaluation reports and notices of violation.” 

· The facility is required to keep these records in a file or notebook.  The Qualified Inspector may review these records during the inspection.  It is recommended these files be kept in the same notebook as the items for ALARA program and other policies and procedures.

Section 4 – COMMUNICATIONS WITH STATE AND INSPECTORS

At any time when there is a question regarding the Colorado Rules and Regulations Pertaining to Radiation Control (Regulations), please contact the Department.  The web site is also another avenue for answering any question a registrant may have.  The web site is:  www.cdphe.state.co.us/hm/rad/index.htm
· Letters of communication from the Department are sent to a registrant(s) when an inspection is due.  Failure to get an inspection within the designated time frame will result in past due notices up to and including non-compliance notices or commencement of enforcement actions. 

· The Qualified Inspector is required to notify the Department when an inspection certification has been completed.  The Qualified Inspector shall notify the Department of any equipment failure and non-compliance. 

State Regulations

6 CCR 1007-1, Part 10, Section 10.2 of the Regulations states that each registrant will keep a copy of the Regulations on file.   A review of these Regulations can be kept on file in CD format or by going on line to review the Regulations.  It is recommended that each registrant/facility review these Regulations on a periodic basis since these Regulations can change

Section 5 – EQUIPMENT CERTIFICATION RECORDS

6 CCR 1007-1, Part 2 Section 2.6.3.1, “ Correct any failure of a radiation machine or imaging system to meet the requirements of these regulations or manufacturer’s required specifications, within thirty (30) calendar days or as otherwise specified by the Department, in particular as identified on Form R59-1, X-ray machine certification evaluation report.”
· The Qualified Inspector will leave a copy of the Certification Evaluation form (R59-1) for each machine inspected at the facility.  Copies of this form shall be kept on file for each machine.  The inspector will send a copy of this form to the Department.

· The Qualified Inspector will leave a copy of the X-ray Facility Non-Compliance Certification Evaluation Form (R59-2) each time a facility is in non-compliance.  Copies of this form shall be kept on file at the facility.  The inspector will send a copy of this form to the Department.

· The inspector is required to notify the Department within 15 days of any non-compliance issues for the x-ray machine and/or facility.  

· It is the responsibility of the registrant or registrant’s agent to read and sign the Certification Evaluations forms at the time of the inspection.  The registrant has 30 days to correct any non-compliance items of the x-ray machine or facility.

· The service engineer signs Section III, Service Repair Certification of the X-Ray Machine Certification Evaluation Report, Form (R59-1) certifying the repairs or corrections to the equipment have been completed.  The inspector will complete the documentation and sign the Certification Form to document the machine is in compliance. The original copy of this form shall be sent to the Department for documentation of the correction.

· The registrant is responsible for correcting any and all facility non-compliance issues.  A signature in Section III of the X-Ray Facility Noncompliance Certification Evaluation Report (R59-2) is required to document all of the items cited as noncompliant have been corrected.  The original copy of the Facility form shall be sent or faxed to the Department for documentation of the corrections.

· In the event x-ray machine repairs/non-compliance corrections are not provided to the Department, letters of non-compliance will be sent to the registrant.  An on site inspection from the Department may follow any failure to correct a non-compliance issue in a timely manner. 

Section 6 – RADIATION SAFETY POLICY (ALARA PROGRAM)

6 CCR 1007-1, Part 4, Section 4.5.1, “Each licensee or registrant shall develop, document, and implement a radiation protection program sufficient to ensure compliance with the provisions of Part 4.  See Section 4.41 for recordkeeping requirements relating to these programs.  Part 4, Section 4.5.2, the licensee or registrant shall use, to the extent practical, procedures and engineering controls based upon sound radiation protection principles to achieve occupational doses and doses to members of the public that are as low as reasonably achievable (ALARA)”.

· The facility is required to adopt written policies and procedures that address radiation protection procedures for those who operate x-ray machines and for those exposed to x-ray radiation during an x-ray procedure.

· Written policies and procedures will be documented and kept on file.  All employees operating radiation-producing equipment will be familiar with ALARA program.

· Documentation shall be kept on file for all x-ray operators stating that they understand and have read the ALARA Policy for the facility they are employed at.  

· Each x-ray operator shall review the ALARA Policy yearly.

· An annual in-service for personnel on radiation safety at the facility and for all new employees.

Items to be included in the ALARA Policy 

Occupational Dose Monitoring

· Must be 18 years of age to operate x-ray machines.

· A survey by a Qualified Expert (Board certified medical physicist) to determine the occupational dose should be made for all types of facilities.  The occupational dose for the whole body should not exceed 5000 mrem (0.05 Sv) per year.  Occupational dose limits are defined in 6 CCR 1007-1, Part 4, Section 4.6.1.1 of the Regulations.

· Badges, called dosimeters, can be purchased from approved vendors.  The vendor will send reports to the facility monitoring the dose for each x-ray operator.  The list of suppliers is available on the website or from the Department.

· Results of the badge monitoring will be kept on file with the facility and reviewed each time a new report is received.  An annual review of these reports by the Radiation Safety Officer shall also be completed and the Radiation Safety Officer will sign off on a form documenting the review.

· Any questions about radiation dose monitoring or overexposure should be referred to the Department or Qualified Inspector.

· Radiation control badges shall be kept in an area away from the control booth or x-ray room.

· The radiation-monitoring badge shall be kept for each individual.  Radiation monitoring badges cannot be shared.

· Proper care and usage of radiation-monitoring badges should be reviewed with every employee annually.

· Radiation-monitoring badges shall be stored in an area free of radiation.

Radiation Safety Training of Personnel
· Personnel operating x-ray machines and performing procedures will be given safe operating instructions for each type of x-ray system being operated.  The operator shall be familiar with the operation of the equipment.

Gonadal Shielding Policy

· Shielding of patients is outlined in 6 CCR 1007-1, Part 6, Section 6.3.3.5 and 6.3.3.6.  Lead aprons of not less than .5 mm of lead equivalent shall be given to all patients who are still in the reproductive age.  Gonadal shielding will be used in all radiographic procedures except when it interferes with the area of interest.  For human patients during a procedure where the thyroid is within the useful beam will be required to use thyroid shielding not less than 0.25mm of lead equivalent. 
Pregnancy Policy for Employees and Patients

Employees

·            Employees must declare their pregnancy to the designated Radiation Safety Officer or doctor in charge.  Evaluation of the radiation practice of the pregnant employee shall be evaluated and determination of the continued practice of working with x-ray machines shall be determined by the Radiation Safety Officer and/or a Medical Physicist (Qualified Expert).  Dose monitoring badges will be supplied to the pregnant employee during the gestation period.   No restrictions are placed on the employee during pregnancy unless it is determined by a Medical Physicist to be necessary or in the event the fetus may be receiving more than the limit of 50 mrem per month.   Dose limits for the pregnant employee is outlined in 6 CCR 1007-1, Part 4, Section 4.13 with the limit during pregnancy to be no more than 500 mrem (5 mSv).  

Patients

· Signage must be posted in a well-visualized area that may include: dressing area, exam room or reception desk, asking about pregnancy of patients.  The signage must ask the question or reference pregnancy by stating, “If you think you are pregnant, please tell your doctor, hygienist, technologist or assistant.”   Please see sample provided.                                             

General Patient Safety

· Only patients and staff should be in the room during a procedure.  When staff or ancillary personnel are required to be in the room during exposures, they are required to wear protective aprons made of at least .5mm lead equivalent.

· Only individuals who have been adequately trained in operating x-ray machines will perform an x-ray procedure.  

· Evidence of collimation shall be evident, whenever possible, without compromising the area of interest. 

Quality Assurance and Quality Control Program

· Facilities shall monitor all x-ray processing equipment by establishing an ongoing quality assurance (QA) program:  At a minimum, the facility shall 1) monitor and keep records of the developer temperature at least once a week, 2) evaluate the darkroom room at least annually, 3) follow the recommended manufacturers guidelines for maintaining quality control.   6 CCR 1007-1, Part 6, Section 6.3.5 shall be reviewed by every facility to determine the Quality Assurance program for their equipment and facility.  If a facility has any questions, they must contact the x-ray certification unit or their Registered Medical Physicist. 
Utilization of Time, Distance and Shielding Policy

· Three radiation safety factors should be incorporated in a policy that all employees will follow:

· Time:  “The shorter the time of the exposure, the lower the total radiation dose received.”

· Distance:  “The effect of radiation exposure decreases by ¼ if the distance is doubled.”

· Shielding: “Protection from the radiation source will reduce the dose.  Whenever possible, lead aprons shall be worn by the patient to reduce dose from the useful beam.”

Patient Holding Policy

· Patients shall not be routinely held during x-ray exposures.  Mechanical or other devices shall be utilized whenever possible.   6 CCR 1007-1, Part 6, Section 6.3.3.8 is the section to be reviewed when developing the facility policy.
Designated Radiation Safety Officer

6 CCR 1007-1, Part 4, Section 4.5.3, “The licensee or registrant shall, at intervals not to exceed 12 months, review the radiation protection program content and implementation”.

6 CCR 1007-1, Part 2, Section 2.4.1.1(3) (a) and Appendix 2A outlines the radiation safety officer requirements to fulfill the responsibilities of a radiation safety officer (RSO).
· The radiation safety officer of the facility shall be anyone designated and responsible for the review of the ALARA program.  It can be the medical physicist or the owner/physician of the facility.  Part 2, Appendix 2A.
Technique Charts/Protocols

6 CCR 1007-1, Part 6, 6.3.3.2  “to reduce radiation exposure to the minimum that is necessary, the registrant shall maintain a documented protocol for technique selection for each type of examination performed by each x-ray imaging system”.

· Technical factors that are computerized and can be selected on the control at the x-ray machine will be sufficient as long as the staff follow the protocols.  

ANNUAL REVIEW FOR RADIATION SAFETY

(Sample)

(Facility Name)

As the Radiation Safety Officer (Owner/Physician), I, _______________________________, I have determined that all requirements as outlined in the 6 CCR 1007-1, Colorado Rules and Regulations Pertaining to Radiation Control have been met and are being monitored.  The review of the policies and procedures for this facility are updated and reviewed annually.  Changes/Revisions will be the responsibility of the Radiation Safety Officer to meet the requirements of the Colorado Rules and Regulations Pertaining to Radiation Control.  

Signed and dated for each review.

___________________________________________  _________________

                   Signature





Review Date

___________________________________________  _________________

                   Signature





Review Date

___________________________________________  _________________

                   Signature





Review Date

___________________________________________  _________________

                   Signature





Review Date

___________________________________________  _________________

                   Signature





Review Date

___________________________________________  _________________

                   Signature





Review Date

___________________________________________  _________________

                   Signature





Review Date

___________________________________________  _________________

                   Signature





Review Date

___________________________________________  _________________

                   Signature





Review Date

___________________________________________  _________________

                   Signature





Review Date

___________________________________________  _________________

                   Signature





Review Date

___________________________________________  _________________

                   Signature





Review Date

___________________________________________  _________________

                   Signature





Review Date

___________________________________________  _________________

                   Signature





Review Date

Section 7 – EMPLOYEE CREDENTIALS/CERTIFICATES

6 CCR 1007-1, Part 2, Section 2.6.1 “ In any facility regulated by or requiring registration under these regulations, the registrant shall allow only individuals who are adequately trained in radiation safety and the safe and effective use of the machine to operate any radiation machine.  Section 2.6.1.1 The facility registrant shall document evaluation of the qualifications of each individual permitted to operate any radiation machine at the facility  Section 2.6.1.1 .(1) Each operator shall meet all radiation safety training and experience requirements of the respective State of Colorado professional licensure board, as applicable, and any applicable requirements of this Part 2.  See Sections 2.6.1.1 – 2.6.1.16. Part 2, Section 2.6.1.1 (2) Consistent with 2.4.1.1 (3) (b), the registrant shall maintain a list of operators (or have a policy in place that specifies how such a list will be provided on request) who have been determined to be adequately trained in accordance with these regulations”.  (A list of fluoroscopy operators must be kept also) 
· Each facility is required to keep on file and verify the credentials of each employee involved in the operation of the x-ray equipment.  Part 2 of the Regulations defines “adequately trained” individuals in the Appendices A – N.  

· Dental office employees operating dental x-ray machines are required to have proof of 8 hours training and education under the Colorado State Board of Dental Examiners in Rule X, “Minimum Standards for Qualifications, training and Education for Unlicensed Personnel Exposing Patients to ionizing radiation of c CCR 709-1.Dental Board’s Rule X.  Annual review of these requirements and certificates shall be kept on file for review by the Qualified Inspector.

· Chiropractic offices under the direction of the Colorado State Chiropractic Board are required to document the requirements in rule 19, “Safety training for Unlicensed Chiropractic Personnel, of 3 CCR 707-1. Annual review of these requirements and certificates shall be kept on file for review by the Qualified Inspector.

· Bone Density x-ray operators and Limited-scope x-ray operators are required to register with the X-ray Certification Unit of the Colorado Department of Public Health and Environment.  Copies of the operator certificates should be kept on file for review by the Qualified Inspector.  Any individual without a current registration will not be allowed to operate the equipment.

· Veterinary technicians have radiology training as part of their curriculum.  Applicable requirements of the Colorado Board of Veterinary Medicine is found in 4 CCR 727-1. Documentation of training should be available for the Qualified Inspector to review.
· Podiatry offices under the direction of the State of Colorado Podiatry Board shall have documentation of training found in Rule 700 of c CCR 712-9 for those individuals administering x-ray available for the Qualified Inspector to review.  
· Technologists registered with the ARRT and are certified in radiography and other modalities recognized by the ARRT are required to give the registrant a current copy of the certification.
Records must be retained for each employee operating x-ray equipment.  These records must include any or all of the following:

· Current certification records identifying hours of training as outlined in from the appropriate board regulations.  (ie. Dental or Chiropractic) Current registration certificates with the State for Bone Densitometry or Limited-scope x-ray operator.  
· All other current certification records shall be kept on file for all other adequately trained operators. 

[SAMPLE FORM]

CREDENTIALS OF X-RAY OPERATORS

Employee Name

       Credentials

Date of Employment

_______________________

_____


_________________

_______________________

_____


_________________

_______________________

_____


_________________

_______________________

_____


_________________

_______________________

_____


_________________

_______________________

_____


_________________

_______________________

_____


_________________

_______________________

_____


_________________

_______________________

_____


_________________

_______________________

_____


_________________

Section 8 – QUALITY ASSURANCE/QUALITY CONTROL FOR EQUIPMENT AND PROCESSING

6 CCR 1007-1, Part 6, Section 6.3.5.1, “To avoid unnecessary or duplicative radiation exposures, each human use facility shall have an active image processing quality control and quality assurance (QA) program that follows manufacturers’  specification and/or the standards of an appropriate nationally recognized organization, for example, the American College of radiology or American Association of Physicists in Medicine.
· Part 6, Sections 6.3.5.1 - 6.3.5.9 identifies the specific requirements based on the type of facility and processing.  Facilities using digital or CR imaging systems will follow the recommended manufacturer guidelines or the appropriate nationally recognized organization under the direction of the medical physicist.
· The following items are quality control for x-ray machines, equipment and processing that need to be monitored depending on the type of facility:

_____Screen/film combinations shall be at least 200 speed

_____Speed of the imaging system shall be the fastest speed or speed equivalent consistent        the diagnostic objective of the examination. 

_____Log/schedule of patients

_____Quality control logs of processor temperature or sensitometric 

           monitoring

_____Film and processor chemical storage

_____Screen cleanliness according to manufacturer guidelines

_____Check cassette/film holder for condition and cleanliness

_____Darkroom fog and darkroom cleanliness

_____Check condition of lead aprons and lead gloves for tears and holes

          periodically and document evaluations

_____Repeat/Reject Analysis

_____Fluoroscopy monitoring with attention to 5 minute intervals and minimize

          fluoroscopy time whenever feasible

_____Radiation safety practices during fluoroscopy

_____Safety controls on equipment working properly for locks, movement,

          indicator lights
  (Visual check list of equipment)
_____Processing chemicals changed and routine cleaning done on a regular basis

          or according to manufacturer guidelines

_____Posting of tube rating chart where applicable

_____Laser Printer quality control and quality assurance

_____Monitor quality control and quality assurance

_____View box cleanliness and maintenance

_____CR Cassette erasure and maintenance

_____Computerized Tomography quality control and quality assurance 

_____Mammography quality control and quality assurance
_____Volumetric Dental imaging systems quality control and quality assurance 

[SAMPLE FORM]

ANNUAL RADIATION REVIEW FOR RADIATION WORKERS

As part of the ALARA Policy of the facility, all personnel shall review the radiation safety practices annually.  This in-service should be documented.

Name




Date


Training/Registry

__________________
__________________
________________

__________________
__________________
________________

__________________
__________________
________________

__________________
__________________
________________

__________________
__________________
________________

__________________
__________________
________________

__________________
__________________
________________

__________________
__________________
________________

__________________
__________________
________________

__________________
__________________
________________

__________________
__________________
________________

__________________
__________________
________________

__________________
__________________
________________

