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Section 1:   INTRODUCTION

The purpose of this Standard Operating Procedure guide is to provide a consolidated reference document for use in training and orientation of employees.  This guide will also be a useful reference tool for more experienced employees.  The SOP identifies the technical information and application requirements for the X-Ray Registration Permit.(name of process here) This SOP will delineate all steps in the process, including responsible personnel, and approximate process milestones.  Additional information includes statute and rule authorization, a process flow chart, and supporting documentation (when necessary).  This SOP is only intended to describe routine conditions normally encountered with X-Ray Registration Permit.(name of process here)  Additional processes and/or irregular conditions that could be involved with X-Ray Registration Permit.(name of process here) will be considered independently of this SOP.

Persons possessing any radiation machine or accelerator are required to register with the Division of Radiological Health (DRH).  In general, there are seven (7) classes of radiation devices which must be registered.  For Classes I-VII a completed Registration of X-Ray Producing Equipment (Form RHS-8-4) must be submitted within ten (10) days of acquiring the X-Ray producing equipment.  For Class VI devices, operating and emergency procedures must also be submitted to the Division for approval.  For Class VII devices (accelerators), a completed Application for Certified Registration (Form RHS-8-8) is substituted for Form RHS-8-4. This process is described in a separate SOP. This form requires detailed information concerning the applicant , device location, description and proposed use of the accelerator, facility description, shielding evaluations, training and additional information as required.

This information should be submitted as early as possible since Class VII equipment cannot be energized without specific Division approval.(Describe the specific process & it’s purpose in the most general terms possible.)

Section 2:   STATUTORY AND REGULATORY AUTHORITY FOR PROCESS

2.1 
Tennessee Statutory Authority

(list all applicable statutes, e.g., T.C.A. Section 68-25-115 (c))
· T.C.A. Section 23-23-101

· T.C.A. Section 68-202-101

· T.C.A. Section 4-5-201

2.2
Tennessee Regulatory Authority

(list all applicable rules to the rule number, e.g., Rule 1200-1-11-.06)
· Chapter 1200-2-10-.24

2.3
Federal Statutory Authority

(list all applicable equivalent EPA citations to the rule number, e.g., 33 USC §1342)
· Not Applicable

2.4
Federal Regulatory Authority

·  (list all applicable equivalent EPA citations to the rule number, e.g., 40 CFR Part 122)

Not N
· 21 CFR Part 1020

2.5
Applicable Division Policy

(list all applicable policies, note:  for this section list only policies that make rule and/or statute interpretation.  Any policies that are listed here will be incorporated into a unique appendix. Include the date and title of the policy.)
· Not Applicable

Section 3:   DEFINITION OF TERMS

Accelerator. Means any device used to impart kinetic energy to electrically charged particles including but not limited to electrons, protons, deuterons, and helium ions.  For the purpose of this chapter “accelerator” includes equipment designed for and used only for the production of x–rays of 0.9 MeV or greater and equipment capable of discharging nuclear particles into a medium external to the accelerating device.

Accelerator–produced material. Means any material made radioactive by an accelerator.

Act. Means the Tennessee Code Annotated Chapter 23.

Activity. Means the rate of disintegration (transformation) or decay of radioactive material.  The units of activity are the curie (Ci) and the becquerel (Bq).

Agreement State. Means any state with which the United States Nuclear Regulatory Commission has entered into an effective agreement under Section 274 b. of the Atomic Energy Act of 1954, as amended (73 Stat. 689).

Adult. Means an individual 18 or more years of age.

ALARA (acronym for "as low as is reasonably achievable"). Means making every reasonable effort to maintain exposures to radiation as far below the dose limits in these Basic Standards as is practical consistent with the purpose for which the activity is undertaken and taking into account: 

(a)
The state of technology;

(b)
The economics of improvements in relation to:


1.
The state of technology;


2.
Benefits to public health and safety, and other societal and 





socioeconomic considerations; and 


3.
Utilization of radiation and radioactive materials in the public interest.

Background radiation. Means radiation from cosmic sources, naturally occurring radioactive materials, including radon (except as a decay product of source or special nuclear material) and global fallout as it exists in the environment from the testing of nuclear explosive devices.

"Background radiation" does not include radiation from sources of radiation subject to licensing or registering by the Division.

Barrier. Means attenuating materials used to reduce radiation exposure.


(a)
Primary. Barrier sufficient to attenuate the useful beam to the required degree at 


a distance no greater than 8 centimeters beyond the barrier.


(b)
Secondary. Barrier sufficient to attenuate scattered and leakage radiation to the 


required degree at a distance no greater than 8 centimeters beyond the barrier.

Becquerel. Refers to the SI unit of radioactivity. One becquerel is the equivalent of one disintegration per second.

Collective dose. Refers to the sum of the individual doses received in a given period of time by a specific population from exposure to a specific source of radiation.

Committed dose equivalent (CDE) (HT,50.). Means the dose equivalent to organs or tissues of reference (T) that will be received from an intake of radioactive material by an individual during the 50 year period following the intake.

Committed effective dose equivalent (CEDE) (HE,50). Refers to the sum of the products of the weighting factors applicable to each of the body organs or tissues that are irradiated and the committed dose equivalent to these organs or tissues (HE,50=(WTHT,50).

Curie. Refers to a unit if radioactivity. One curie is the equivalent of 3.7 X 1010  disintergrations per seconds, or 3.7 X 1010 becquerels, or 2.22 X 1012 disintergrations per minute. 

Declared pregnant woman. Means a woman who has voluntarily informed her employer, in writing, of her pregnancy and the estimated date of conception.

Deep–dose equivalent (DDE) (Hd), which applies to external whole–body exposure. Refers to the dose equivalent at a tissue depth of 1 cm (1000 mg/cm2).

Department. Refers to the Tennessee Department of Environment and Conservation. 

Direct Surveillance. Means direct physical observation of a source of radiation, source changer or storage container. 

Division. Means the Division of Radiological Health of the Tennessee Department of Environment and Conservation.

Dose or radiation dose. Refers to a generic term that means absorbed dose, dose equivalent, effective dose equivalent, committed dose equivalent, committed effective dose equivalent, or total effective dose equivalent, as defined in other paragraphs of this Rule.

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

Dosimetry processor. Means an individual or an organization that processes and evaluates individual monitoring equipment in order to determine the radiation dose delivered to the equipment (HE,50=(WTHT,50).

Effective dose equivalent (EDE) (HE). Refers to the sum of the products of the dose equivalent to the organ or tissue (HT) and the weighting factors (WT) applicable to each of the body organs or tissues that are irradiated (HE=(WTHT).

Embryo/fetus. Means the developing human organism from conception until the time of birth.

Entrance or access point. Means any location through which an individual could gain access to radiation areas or to sources of radiation.  This includes entry or exit portals of sufficient size to permit human entry, irrespective of their intended use.

Emergency procedure. Means the written pre–planned steps to be taken in the event of actual or suspected exposure of individuals to excessive radiation.  This procedure should include the names and telephone numbers of individuals to be contacted as well as directives for processing the film badge or other personnel monitoring device.

Exposure. Means being exposed to ionizing radiation or to radioactive material.

External dose. Means that portion of the dose equivalent received from sources of radiation outside the body.

Extremity. Means hand, elbow, arm below the elbow, foot, knee, or leg below the knee.

Eye dose equivalent. Applies to the external exposure of the lens of the eye and is taken as the dose equivalent at a tissue depth of 0.3 centimeter (300 mg/cm2). 

Field station. Means a facility where sources of radiation may be stored or used and from which equipment is dispatched to temporary jobsites.

Generally applicable environmental radiation standards. Means standards issued by the Environmental Protection Agency (EPA) under the authority of the Atomic Energy Act of 1954, as amended, that impose limits on radiation exposures or levels, or concentrations or quantities of radioactive material, in the general environment outside the boundaries of locations under the control of persons possessing or using sources of radiation.

Government agency. Means any executive department, commission, independent establishment, corporation wholly or partly owned by the United States of America, which is an instrumentality of the United States, or any board, bureau, division, service, office, officer, authority, administration, or other establishment in the executive branch of the Government.

Gray (Gym). Refers to the SI unit of absorbed dose.  One gray is equal to an absorbed dose of 1 joule/kilogram (100 rads).

Hazardous waste. Means those wastes designated as hazardous by the Tennessee Department of Health and Environment, Division of Solid Waste Management.

High radiation area. Means an area, accessible to individuals, in which radiation levels could result in an individual receiving a dose equivalent in excess of 0.1 rem (1 mSv) in 1 hour at 30 centimeters from the source of radiation or from any surface that the radiation penetrates.

Individual. Means any human being.

Individual monitoring. Means:


(a)
The assessment of dose equivalent by the use of devices designed to be worn 



by an individual;

(b)
The assessment of committed effective dose equivalent by bioassay (see 


Bioassay) or by determination of the time–weighted air concentrations to which 


an individual has been exposed, i.e., DAC–hours; or

(c)
The assessment of dose equivalent by the use of survey data.

Individual monitoring devices (individual monitoring equipment). Means devices designed to be worn by a single individual for the assessment of dose equivalent, such as film badges, thermoluminescent dosimeters (TLDs), pocket ionization chambers, and personal ("lapel") air sampling devices.

Limits (dose limits). Means the permissible upper bounds of radiation doses.

Member of the public. Means an individual in an unrestricted area.  However, an individual is not a member of the public during any period in which the individual receives an occupational dose.

Minor. Means an individual less than 18 years of age.

Monitoring. Means observing and making measurements to provide data to evaluate the performance and characteristics of the disposal site.

Nonstochastic effect. Means health effects, the severity of which varies with the dose and for which a threshold is believed to exist.  Radiation–induced cataract formation is an example of a nonstochastic effect (also called a deterministic effect).

Occupational dose. Means the dose received by an individual in the course of employment in which the individual's assigned duties involve exposure to radiation and/or to radioactive material from registered, unregistered, licensed and unlicensed sources of radiation, whether in the possession of the licensee, registrant or other person.  Occupational dose does not include dose received from background radiation, as a patient from medical practices or as a member of the general public.

Operating Procedures. Means detailed written instructions including but not limited to the normal operation of equipment and movable shielding, closing of interlock circuits, manipulation of controls, radiation monitoring procedures for personnel and areas, testing of interlocks, and record keeping requirements.

Operator. Means a person who manipulates the controls of an accelerator and who is responsible to the registrant for assuring compliance with the requirements of these regulations and all Certified Registration Conditions during operation of the accelerator.

Person. Means an individual, trust, firm, joint stock company, corporation (including a government corporation), partnership, association, state, municipality, commission, political subdivision of a state, any interstate body, any governmental agency of this state and any department, agency, or instrumentality of the federal government.

Personnel Monitoring Equipment. Means devices designed to be worn or carried by an individual for the purpose of determining the dose received (e.g., film badges, pocket dosimeters, film rings, etc.).

Planned special exposure (PSE). Means an infrequent exposure to radiation, separate from and in addition to the annual dose limits.

Public dose. Means the dose received by a member of the public from exposure to radiation and radioactive material released by a licensee, or another source of radiation in a licensee's or registrant's unrestricted areas.  It does not include occupational dose or doses received from background radiation or as a patient from medical practices.

Quality factor (Q). Means the modifying factor (see Tables RHS 5–1 and RHS 5–2) that is used to derive dose equivalent from absorbed dose.

Quarter. Means a period of time equal to one–fourth of the year observed by the licensee or registrant (approximately 13 consecutive weeks), providing that the beginning of the first quarter in a year coincides with the starting date of the year and that no day is omitted or duplicated in consecutive quarters.

Rad. Refers to the special unit of absorbed dose.  One rad is equal to an absorbed dose of 100 ergs/gram or 0.01 joule/kilogram (0.01 gray).

Radiation. Means all ionizing electromagnetic waves and corpuscular emissions such as, but not necessarily limited to, gamma rays and x–rays; alpha and beta particles; high speed electrons; neutrons; protons; and other nuclear particles but not radiowaves or visible, infrared, or ultraviolet light.

Radioactive marker. Means radioactive material used for depth determination or direction orientation.  For purposes of this Chapter, this term includes radioactive collar markers and radioactive iron nails.

Radioactive Material. Means any material, solid, liquid, or gas, which emits radiation spontaneously.

Radiological Safety Officer. Means the qualified individual directly responsible for the safety of 

all persons at an installation utilizing sources of radiation from hazards associated with such sources.  This individual shall have the authority to stop operations whenever he believes that persons are being endangered.  (Some other commonly used titles to identify this individual are Radiation Protection Officer and Radiation Safety Officer.)

Reference man. Means a hypothetical aggregation of human physical and physiological characteristics arrived at by the Division after considering among others data and information published by the International Commission on Radiation Protection and the National Council on Radiation Protection and Measurements.

Rem. Refers to the special unit of any of the quantities expressed as dose equivalent.  The dose equivalent in rems is equal to the absorbed dose in rads multiplied by the quality factor (1 rem = 0.01 sievert).

Restricted area. Means an area, access to which is limited by the licensee or registrant for the purpose of protecting individuals against undue risks from exposure to radiation and radioactive materials.  Restricted area does not include areas used as residential quarters, but separate rooms in a residential building may be set apart as a restricted area.

Roentgen (R). Means the special unit of exposure.  One roentgen equals 2.58 x 10–4 coulomb per kilogram of air.

Safety review. Means a periodic review provided by the licensee or registrant for its employees on radiation safety aspects of well logging.  The review may include, as appropriate, the results of internal inspections, new procedures or equipment, accidents or errors that have been observed, and opportunities for employees to ask safety questions.

Shallow–dose equivalent (Hs), which applies to the external exposure of the skin or an extremity. Refers to the  taken as the dose equivalent at a tissue depth of 0.007 centimeter (7 mg/cm2) averaged over an area of 1 square centimeter.

Sievert. Refers to the SI unit of any of the quantities expressed as dose equivalent.  The dose equivalent in sieverts is equal to the absorbed dose in grays multiplied by the quality factor (1 Sv = 100 rems).

Site boundary. Means that line beyond which the land or property is not owned, leased or otherwise controlled by the licensee or registrant.

Source of Radiation. Means material which emits radiation spontaneously, or apparatus which produces, or may produce when the associated controls are operated, one or more forms of radiation.

Stability. Means structural stability.

Stochastic effects. Means health effects that occur randomly and for which the probability of the effect occurring, rather than its severity, is assumed to be a linear function of dose without threshold.  Hereditary effects and cancer incidence are examples of stochastic effects.

Storage area. Means any location, facility or vehicle that is used to store, to transport or to secure a radiographic exposure device, a storage container, or a sealed source when it is not in use and that is locked or has a physical barrier to prevent accidental exposure, tampering with or unauthorized removal of the device, container or source. 

Survey. Means an evaluation of the radiological conditions and potential hazards incident to the production, use, transfer, release, disposal, or presence of radioactive material or other sources of radiation.  When appropriate, such an evaluation includes a physical survey of the location of a source of radiation and measurements or calculations of levels of radiation or concentrations or quantities of radioactive material present.

Temporary job site for radiographers. Means any location where industrial radiography is performed other than the location(s) listed in the specific license or registration.

These Regulations. Means “State Regulations for Protection Against Radiation.”

Total effective dose equivalent (TEDE). Means the sum of the deep–dose equivalent (for external exposures) and the committed effective dose equivalent (for internal exposures).

Unrestricted area. Means an area, access to which is neither limited nor controlled by the licensee or registrant.

Very high radiation area. Means an area, accessible to individuals, in which radiation levels could result in an individual receiving an absorbed dose in excess of 500 rads (5 grays) in 1 hour at 1 meter from a source of radiation or from any surface that the radiation penetrates.

(Note:  At very high doses received at high dose rates, units of absorbed dose (e.g., rads and grays) are appropriate, rather than units of dose equivalent (e.g., rems and sieverts)).

Week. Means 7 consecutive days starting on Sunday.

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

ORGAN DOSE WEIGHTING FACTORS

___________________________________________________________________________
Organ or Tissue



WT ____________________________________________________________________________

Gonads




0.25
Breasts





0.15
Red Bone Marrow



0.12
Lung





0.12
Thyroid




0.03
Bone Surfaces




0.03
Remainder




10.30
Whole Body




21.00
___________________________________________________________________________

10.30 results from 0.06 for each of 5 "remainder" organs (excluding the skin and the lens of the eye) that receive the highest doses.

2For the purpose of weighting the external whole body dose (for adding it to the internal dose), a single weighting factor, WT=1.0, has been specified.  The use of other weighting factors for external exposure will be approved on a case–by–case basis until such time as specific guidance is issued.

Whole body. Means, for purposes of external exposure, head, trunk (including male gonads), arms above the elbow, or legs above the knee.

Worker. means an individual engaged in work under a license or registration issued by the Division and controlled by a licensee or registrant, but does not include the licensee or registrant.

Year. Means the period of time beginning in January used to determine compliance with the provisions of these Basic Standards.  The licensee or registrant may change the starting date of the year used to determine compliance by the licensee or registrant provided that the change is made at the beginning of the year and that no day is omitted or duplicated in consecutive years.

(Define key terms following the format that is presented in the regulations.)
Section 4:   PROCESS FLOW DIAGRAM

(This portion shall be completed in SmartDraw®)

  PROCESS CHECKLIST

STEP #
ACTIVITY
DATE/INITIAL
MANDATED DUE DATE

1
Receive call from prospective registrant



2
Mail cover letter and registration form to registrant



3
If registration not received within thirty days, send certified letter to registrant requesting registration



4
If registration not received within forty-five days, forward facility information to Inspection and Enforcement Section



5
Date stamp all registration materials upon receipt



6
Review information, resolve deficiencies as necessary



7
Assign registration number



8
Forward approval and copy of regulations to registrant



9
Review file for completeness



10
Copy file to appropriate Regional EAC



11
Add registrant information to database



13
Complete X-Ray registration checklist



(The process checklist should include and be consistent with all steps in the process description (section 6).  The purpose of the checklist is to document the transitions from step to step.  The format for Step # should be 1, 2, 3, etc.  The activity should be described as it appears in Section 6.  The Date should be in the following format 1/1/97 followed by the initial of the individual responsible for completing the step.  The mandated due date should describe the statutory and/or regulatory timeframe where applicable.)

Section 5:   PROCESS PROCEDURES

Responsible Person
Steps

Registration Clerk
1. Receive a telephone call from a prospective registrant

· Provide description of registration process

Level of Effort for this step:  0.5 hours (historical time)(level of effort documents the amount of time to complete this step without interruptions, e.g., .4, or 1.5)

Registration Clerk
2. Mail cover letter (RHR-36) (Appendix B) and registration form (RHS-8-4) (Appendix C) to registrant

· Prepare a Division “Possessor” Card (RHR-3) (Appendix D)

· Assemble information in “holding” file until equipment is registered or other satisfactory resolution

Level of Effort for this step:  1.5 hours (historical time) (level of effort documents the amount of time to complete this step without interruptions, e.g., .4, or 1.5)

Registration / Device / Machine Permitting / RI Evaluation Supervisor
3. If registration form not received within thirty days (from Step #2 mailing) send certified letter (RHR-200) (Appendix B) and registration form to registrant(title of step- consistant with flow diagram)
· If Form received proceed to Step #5(sub-steps)
Level of Effort for this step:  1.5 hours (historical time) (level of effort documents the amount of time to complete this step without interruptions, e.g., .4, or 1.5)

Registration / Device / Machine Permitting / RI Evaluation Supervisor
4. If registration form not received within forty-five days (from Step #3 mailing) forward prospective registrant and device information to Inspection and Enforcement Section(title of step- consistant with flow diagram)
· If form received proceed to Step #5 (sub-steps)
Level of Effort for this step:  1.5 hours (historical time) (level of effort documents the amount of time to complete this step without interruptions, e.g., .4, or 1.5)

Clerical Staff
5. Date stamp all forms and correspondence received (title of step- consistant with flow diagram)
· Forward to Registration Clerk (sub-steps)
Level of Effort for this step:  0.5 hours (historical time) (level of effort documents the amount of time to complete this step without interruptions, e.g., .4, or 1.5)

Registration Clerk
6. Review submitted registration materials (title of step- consistant with flow diagram)
· If additional information required, attempt to resolve deficiencies by telephone and/or fax

· 6a.  If these efforts fail, a deficiency letter is assembled and forwarded to Registration / Device / Machine Permitting / RI Evaluation Section Supervisor for review

· 6b.  Review additional information, if complete proceed to Step #7

· If information incomplete, repeat Step #6a and/or Step #6b(sub-steps)
Level of Effort for this step:  1-2 hours (historical time)

 (level of effort documents the amount of time to complete this step without interruptions, e.g., .4, or 1.5)

Registration Clerk
7. Assign registration number. Each registrant is assigned a seven digit registration number. The first three digits will indicate the region and county code, respectively. The region codes are Memphis – 1 or 2, Nashville – 3 or 4, Chattanooga – 5, Knoxville and East TN – 6 or 7, and Out-of-State – 8. A county is always two digits, either “0” and one number, or two “other” numbers. A map of the regions and counties along with a list of county codes is provided in Appendix D. The last four digits of the registration number will be the next consecutive four digit number in the  X-Ray Registry for that county(title of step- consistant with flow diagram). Each clerk is provided a copy of the X-Ray Registry.

· Prepare facility file folder

· Files are color-coded by region -Memphis (Pink), Nashville (Blue), Chattanooga (Green),Knoxville (Yellow), Out-of-State (Orange) (Region Lists in Appendix D)(sub-steps)
Level of Effort for this step:  1.0 hours (historical time) (level of effort documents the amount of time to complete this step without interruptions, e.g., .4, or 1.5)

Registration Clerk
8. Send Registration approval to facility (form letter RHR-9) with copy of completed RHS-8-4 form(title of step- consistant with flow diagram)
· Include copy of DRH Radiation Protection Regulations, “Caution Radiation” labels, “Notice to Workers” and “Notice to Pregnant Workers”(sub-steps)
Level of Effort for this step:  1.0 hours (historical time) (level of effort documents the amount of time to complete this step without interruptions, e.g., .4, or 1.5)

Registration Clerk
9. Review facility file for completeness (title of step- consistant with flow diagram)
· Original registration form

· Telephone conversation notes, fax transmittals, assembler’s report, correspondence

· Copy of RHR-9 Form Letter(sub-steps)
Level of Effort for this step:  0.5 hours (historical time) (level of effort documents the amount of time to complete this step without interruptions, e.g., .4, or 1.5)

Registration Clerk
10. Copy file information and forward to appropriate Regional EAC Office

· File folder in appropriate region file cabinet

· Prepare “Possessor” and “Cross Reference” cards for placement in the appropriate card file(title of step- consistant with flow diagram)

Level of Effort for this step:  0.5 hours (historical time)

 (level of effort documents the amount of time to complete this step without interruptions, e.g., .4, or 1.5)

Registration Clerk
11. Registrant and device information forwarded to database coordinator where information is entered into database(title of step- consistant with flow diagram)

Level of Effort for this step:  1.0 hours (historical time) (level of effort documents the amount of time to complete this step without interruptions, e.g., .4, or 1.5)

Registration Clerk
12. Forward registrant and device information to Accounts Receivable Section for fee invoicing(title of step- consistant with flow diagram)

Level of Effort for this step:  0.5 hours (historical time) (level of effort documents the amount of time to complete this step without interruptions, e.g., .4, or 1.5)

Registration Clerk
13. Complete X-Ray registration checklist to ensure all tasks completed (title of step- consistant with flow diagram)

Level of Effort for this step:  0.5 hours (historical time) (level of effort documents the amount of time to complete this step without interruptions, e.g., .4, or 1.5)

*Other sources of information for the registration of x-ray equipment are distributors, installers, registered inspectors & the Division’s  inspectors.(note: copy and paste the above at the designated spot [****] before filling in  for each subsequent section needed)
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