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SUMMARY OF MOST RECENT AMENDMENT ACTIONS

These amendments to the Rules and Regulations for the Control of Radiation [R23-1.3-RAD] are
promulgated pursuant to the authority conferred under section 23-1.3-5(f) of the General Laws of Rhode
Island, as amended, to insure conformance with established radiation control standards, rules and regulations
for the protection of radiation workers and the general public.

Pursuant to the provisions of section 42-35-3(c) of the General Laws of Rhode Island, as amended, the
following issues were given serious consideration in arriving at the amended regulations:

(a) Alternative approaches to the regulations;

(b) Duplication or overlap with other state laws and regulations; and

(c) Any significant economic impact on small business as defined in Chapter 42-35 of the General Laws.

Based on the available information, no known alternative approach, duplication or overlap were
identified. Although the amended regulations are not expected to have an economic impact on small business,

the health, safety and welfare of the public would override any economic impact which may be incurred from
these regulations.

These amended rules and regulations supersede all previous Rules and Regulations for the Control of
Radiation, promulgated by the Radiation Control Agency, Rhode Island Department of Health and filed with
the Secretary of State.



FOREWORD

These rules and regulations apply to all X-ray facilities, certain providers of services to x-ray facilities
and radioactive materials licenses, and all users of radioactive material, including Naturally Occurring or
Accelerator-produced Radioactive Material (NARM).

NO X-RAY FACILITY OR APPLICABLE SERVICE IS AUTHORIZED TO OPERATE IN
RHODE ISLAND WITHOUT A CURRENT CERTIFICATE OF REGISTRATION ISSUED BY
THIS AGENCY.

NO INDIVIDUAL OR FACILITY IS ALLOWED TO USE RADIOACTIVE MATERIALS IN
RHODE ISLAND WITHOUT A CURRENT GENERAL OR SPECIFIC LICENSE ISSUED BY
THIS AGENCY.

New X-ray facilities and radioactive materials licensees will receive advance notice of initial inspection in
order to facilitate the conduct of the inspection. No prior notice will ordinarily be given for follow-up
inspections, inspections in response to complaints, or other inspections subsequent to the initial inspection of
an X-ray facility or radioactive materials license.

Normally, only one copy of the rules and regulations will be furnished to each registrant or licensee.
Therefore, these rules and regulations may be duplicated in whole or in part without permission.

Rhode Island Department of Health

Office of Occupational and Radiological Health
Three Capitol Hill - Room 206

Providence, RI 02908-5097

Telephone:  (401) 222-2438
(401) 222-2456 [FAX]
(401) 272-5952 [24 Hour Number]
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PART A
DEFINITIONS, GENERAL PROVISIONS OF THE REGULATIONS; STANDARDS
FOR PROTECTION AGAINST RADIATION; NOTICES, INSTRUCTIONS AND
REPORTS TO WORKERS; INSPECTIONS

A.0 DEFINITIONS

Whenever used in these rules and regulations, the following terms shall be construed as follows:

Absorbed dose means the energy imparted by ionizing radiation per unit mass of irradiated material. The
units of absorbed dose are the gray (Gy) and the rad.

Accelerator means any machine capable of accelerating electrons, protons, deuterons, or other charged
particles in a vacuum and of discharging the resultant particulate or other radiation into a medium at energies
usually in excess of 1 MeV. For purposes of this definition, "particle accelerator” is an equivalent term.

Accelerator produced material means any material made radioactive by exposing it in a particle accelerator.

Accessible surface means the external surface of the enclosure or housing of the radiation producing machine
as provided by the manufacturer.

Act means Title 23, Chapter 1.3 of the General Laws of the State of Rhode Island entitled "Radiation
Control".

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

Added filtration means any filtration which is in addition to the inherent filtration.

Address of use means the building or buildings that are identified on the license and where radioactive
material may be received, prepared, received, used, or stored.

Adult means an individual 18 or more years of age.

Agency means Rhode Island Radiation Control Agency, Office of Occupational Health, Rhode Island
Department of Health.

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).

Airborne radioactive material means any radioactive material dispersed in the air in the form of dusts, fumes,
particulates, mists, vapors, or gases.

Airborne radioactivity area means a room, enclosure, or area in which airborne radioactive materials exist in
concentrations:

(1) In excess of the derived air concentrations (DACs) specified in Table I of Appendix B to Part A; or

(2) To such a degree that an individual present in the area without respiratory protective equipment could
exceed, during the hours an individual is present in a week, an intake of 0.6 percent of the annual
limit on intake (ALI) or 12 DAC-hours.

Air-purifying respirator means a respirator with an air-purifying filter, cartridge, or canister that removes
specific air contaminants by passing ambient air through the air-purifying element.
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Aluminum equivalent means the thickness of type 1100 aluminum alloy' affording the same attenuation,
under specified conditions, as the material in question.

Analytical X-ray equipment means equipment used for X-ray diffraction or fluorescence analysis.

Analytical X-ray system means a group of local and remote components utilizing X-rays to determine the
elemental composition or to examine the microstructure of materials. Local components include those that
are struck by X-rays such as radiation source housings, port and shutter assemblies, collimators, sample
holders, cameras, goniometers, detectors and shielding. Remote components include power supplies,
transformers, amplifiers, readout devices, and control panels.

Annual limit on intake (ALI) means the derived limit for the amount of radioactive material taken into the
body of an adult worker by inhalation or ingestion in a year. ALI is the smaller value of intake of a given
radionuclide in a year by the reference man that would result in a committed effective dose equivalent of 0.05
Sv (5 rem) or a committed dose equivalent of 0.5 Sv (50 rem) to any individual organ or tissue. ALI values
for intake by ingestion and by inhalation of selected radionuclides are given in Table I, Columns 1 and 2, of
Appendix B.

Annual refresher safety training means a review conducted or provided by the licensee or registrant for its
employees on radiation safety aspects of industrial radiography. The review may include, as appropriate, the
results of internal inspections, new procedures or equipment, new or revised regulations, accidents or errors
that have been observed, and should also provide opportunities for employees to ask safety questions.

ANSI means the American National Standards Institute.

Area of use means a portion of an address of use that has been set aside for the purpose of receiving,
preparing, using, or storing radioactive material.

As low as is reasonably achievable (ALARA) means making every reasonable effort to maintain exposures to
radiation as far below the dose limits in these regulations as is practical, consistent with the purpose for which
the licensed or registered activity is undertaken, taking into account the state of technology, the economics of
improvements in relation to state of technology, the economics of improvements in relation to benefits to the
public health and safety, and other societal and socioeconomic considerations, and in relation to utilization of
nuclear energy and licensed or registered sources of radiation in the public interest.

Assembler means any person engaged in the business of assembling, replacing, or installing one or more
components into an X-ray system or subsystem. The term includes the owner of an X-ray system or his or her
employee or agent who assembles components into an X-ray system that is subsequently used to provide
professional or commercial services.

Assigned protection factor (APF) means the expected workplace level of respiratory protection that would be
provided by a properly functioning respirator or a class of respirators to properly fitted and trained users.
Operationally, the inhaled concentration can be estimated by dividing the ambient airborne concentration by
the APF.

Associated equipment means equipment that is used in conjunction with a radiographic exposure device to
make radiographic exposures that drives, guides, or comes in contact with the source, (e.g., guide tube,
control tube, control (drive) cable, removable source stop, J tube and collimator when it is used as an
exposure head.)

The nominal chemical composition of type 1100 aluminum alloy is 99.00 percent minimum aluminum, 0.12
percent copper.
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Atmosphere-supplying respirator means a respirator that supplies the respirator user with breathing air from a
source independent of the ambient atmosphere, and includes supplied-air respirators (SARs) and self-
contained breathing apparatus (SCBA) units.

Attenuation block means a block or stack, having dimensions 20 centimeters by 20 centimeters by 3.8
centimeters, of type 1100 aluminum alloy' or other materials having equivalent attenuation.

Authorized medical physicist (for uses authorized pursuant to Subpart C.8) means an individual who:

(1) Meets the requirements in C.8.71 and C.8.74; or

(2) Is identified as an authorized medical physicist or teletherapy physicist on:

(i) A specific medical use license or equivalent permit issued by the Agency, Nuclear Regulatory
Commission, another Agreement State or Licensing State; or

(ii)) A permit issued by an Agency, Nuclear Regulatory Commission, another Agreement State or
Licensing State specific medical use license of broad scope that is authorized to permit the use
of radioactive material.

Authorized nuclear pharmacist means a pharmacist who:

(1) Meets the requirements in C.8.76 and C.8.74; or
(2) Is identified as an authorized nuclear pharmacist on:

(i) A specific license or equivalent permit that authorizes medical use, the practice of nuclear
pharmacy, commercial nuclear pharmacy or the manufacture and distribution of
radiopharmaceuticals issued by the Agency, Nuclear Regulatory Commission, another
Agreement State or Licensing State; or

(il)) A permit issued by an Agency, Nuclear Regulatory Commission, another Agreement State or
Licensing State specific license of broad scope that is authorized to permit the use of
radioactive material.

Authorized user means an individual who is:

(1) Identified as an authorized user on an Agency, Agreement State, Licensing State or U.S. Nuclear
Regulatory Commission license. The authorized user for medical use of radioactive material means a
physician, dentist or podiatrist who:

(i) Meets the requirements in C.8.74 and C.8.64(a), C.8.65(a), C.8.66(a), C.8.67(a), C.8.69(a), or
C.8.70(a); or

(i1) Is identified as an authorized user on:

(a) A license or equivalent permit issued by the Agency, Nuclear Regulatory Commission,
another Agreement State or Licensing State; or

(b) A permitissued by an Agency, Nuclear Regulatory Commission, another Agreement State
or Licensing State specific license of broad scope that is authorized to permit the medical
use of radioactive material.

or

(2) Qualified as an authorized user under an Agency registration by satisfying the training requirements
of H.3.3 of these regulations.

A-3



A0

Automatic EXPOSURE control means a device which automatically controls one or more technique factors
in order to obtain at a preselected location(s) a required quantity of radiation (See also Phototimer).

Background radiation means radiation from cosmic sources; naturally occurring radioactive materials, (which
has not been technologically enhanced) including radon, {except as a decay product of source or special
nuclear material); and including global fallout as it exists in the environment from the testing of nuclear
explosive devices or from past nuclear accidents such as Chernobyl that contribute to background radiation
and are not under the control of the licensee or registrant. "Background radiation" does not include sources of
radiation from radioactive materials regulated by the Agency.

Barrier (See Protective barrier).
Beam axis means a line from the source through the centers of X-ray fields.

Beam-limiting device means a device which provides a means to restrict the dimensions of an X-ray field.

Becquerel (Bq) means the ST unit of activity. One becquerel is equal to 1 disintegration or transformation per
second (dps or tps).

Bioassay means the determination of kinds, quantities or concentrations, and, in some cases, the locations of
radioactive material in the human body, whether by direct measurement, in vivo counting, or by analysis and
evaluation of materials excreted or removed from the human body. For the purposes of these regulations,
"radiobioassay" is an equivalent term.

Bone densitometry system (as used in Part F) means a medical device which uses electronically-produced
ionizing radiation to determine the density of bone structures of human patients.

Brachytherapy (for uses authorized pursuant to Subpart C.8) means a method of radiation therapy in which
plated, embedded, activated or sealed sources are utilized to deliver radiation dose at a distance of up to a few
centimeters, by surface, intracavitary, intraluminal or interstitial application. [See Subpart H.2 for definition
of electronic brachytherapy.]

Brachytherapy source means a radioactive source or a manufacturer-assembled source train or a combination
of these sources that is designed to deliver a therapeutic dose within a distance of a few centimeters

Byproduct material means:

(1) Any radioactive material (except special nuclear material) yielded in or made radioactive by exposure
to the radiation incident to the process of producing or utilizing special nuclear material; and

(2) The tailings or wastes produced by the extraction or concentration of uranium or thorium from ore
processed primarily for its source material content, including discrete surface wastes resulting from
uranium or thorium solution extraction processes. Underground ore bodies depleted by these solution
extraction operations do not constitute "byproduct material" within this definition.

Cabinet radiography means industrial radiography conducted in an enclosure or cabinet so shielded that every
location on the exterior meets the dose limits for individual members of the public as specified in Section
A2.11.

Cabinet X-ray system means an X-ray system with the X-ray tube installed in an enclosure (hereinafter
termed "cabinet") that is independent of existing architectural structures except the floor. The cabinet X-ray
system is intended to contain at least that portion of a material being irradiated, provide radiation attenuation,
and exclude personnel from its interior during generation of radiation. Included are all X-ray systems
designed primarily for the inspection of carry-on baggage at airline, railroad, and bus terminals, and in similar
facilities. An X-ray tube used within a shielded part of a building, or X-ray equipment which may
temporarily or occasionally incorporate portable shielding is not considered a cabinet X-ray system.
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Calendar guarter means not less than 12 consecutive weeks nor more than 14 consecutive weeks. The first
calendar quarter of each year shall begin in January and subsequent calendar quarters shall be so arranged
such that no day is included in more than one calendar quarter and no day in any one year is omitted from
inclusion within a calendar quarter. No licensee or registrant shall change the method observed by him of
determining calendar quarters for purposes except at the beginning of a calendar year.

Calibration means the determination of (1) the response or reading of an instrument relative to a series of
known radiation values over the range of the instrument, or (2) the strength of a source of radiation relative to
a standard.

Camera see "Radiographic exposure device".

C-arm X-ray system means a X-ray system in which the image receptor and X-ray tube housing assembly are
connected by a common mechanical support system in order to maintain a desired spatial relationship. This
system is designed to allow a change in the projection of the beam through the patient without a change in the
position of the patient.

Carrier means a person engaged in the transportation of passengers or property by land or water as a common,
contract, or private carrier, or by civil aircraft.

Cephalometric device means a device intended for the radiographic visualization and measurement of the
dimensions of the human head.

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

Certificate holder means a person who has been issued a certificate of compliance or other package approval
by the U.S. Nuclear Regulatory Commission.

Certified cabinet X-ray system means an X-ray system which has been certified in accordance with 21 CFR
1010.2 as being manufactured and assembled pursuant to the provisions of 21 CFR 1020.40.

Certified components means components of X-ray systems which are subject to the X-Ray Equipment
Performance Standard promulgated under Public Law 90-602, the Radiation Control for Health and Safety
Act of 1968.

Certified system means any X-ray system which has one or more certified component(s).

Certifying Entity means an independent certifying organization meeting the requirements in Appendix A to
Part E or an Agreement State meeting the requirements in Parts II and III of Appendix A to Part E.

Changeable filters means any filter, exclusive of inherent filtration, which can be removed from the useful
beam through any electronic, mechanical, or physical process

Class means a classification scheme for inhaled material according to its rate of clearance from the pulmonary
region of the lung. Materials are classified as D, W, or Y, which applies to a range of clearance half-times:
for Class D, Days, of less than 10 days, for Class W, Weeks, from 10 to 100 days , and for Class Y, Years, of
greater than 100 days. For the purposes of these regulations, lung class and inhalation class are equivalent
terms.

Client's address means the address of use or a temporary jobsite for the purpose of providing mobile medical
service in accordance with C.8.10 of these regulations.

[REMAINDER OF PAGE INTENTIONALLY LEFT BLANK]
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Closed transport vehicle means a transport vehicle equipped with a securely attached exterior enclosure that
during normal transportation restricts the access of unauthorized persons to the cargo space containing the
radioactive material. The enclosure may be either temporary or permanent but shall limit access from top,
sides, and ends. In the case of packaged materials, it may be of the "see-through" type.

Coefficient of variation or "C" means the ratio of the standard deviation to the mean value of a set
observations. It is estimated using the following equation:

-, 12
2in (xi- %)

n-1

a
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X

where
s = Estimated standard deviation of the observed values.

X = Mean value of observations in sample.
x; = ith observation in sample.
n = Number of observations in sample.

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

Collimator means a radiation shield that is placed on the end of the guide tube or directly onto a radiographic
exposure device to restrict the size of the radiation beam when the sealed source is cranked into position to
make a radiographic exposure.

Committed dose equivalent (Hr s9) 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 (Hg, 50) means 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 each
of these organs or tissues (Hg so = Z wr Hr 50).

Computed tomography means the production of a tomogram by the acquisition and computer processing of x-
ray transmission data.

Computed tomography dose index (CTDI) means the integral from -7T to +7T of the dose profile along a line
perpendicular to the tomographic plane divided by the product of the nominal tomographic section thickness
and the number of tomograms produced in a single scan, that is:

CTDI = - "'D(z)dz
nT

-7T

where:

z = Position along a line perpendicular to the tomographic plane.
D(z) = Dose at position z.

T = Nominal tomographic section thickness.

n = Number of tomograms produced in a single scan.

This definition assumes that the dose profile is centered around z=0 and that, for a multiple tomogram
system, the scan increment between adjacent scans is nT.

Constraint (dose constraint) means a value above which specified licensee/registrant actions are required.
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Contrast scale means the change in the linear attenuation coefficient per CTN relative to water, that is:
CS = Hy - Hy
CTNx -CTNy

where:

mx = CTN of the material of interest.

CTN,, = CTN of water.

ux = Linear attenuation coefficient of the material of interest.
U = Linear attenuation coefficient of water.

Control cable means the cable that is connected to the source assembly and used to drive the source to and
from the exposure location.

Control drive mechanism means a device that enables the source assembly to be moved into and out of the
exposure device.

Control panel means that part of the X-ray control upon which are mounted the switches, knobs, pushbuttons,
and other hardware necessary for manually setting the technique factors.

Control tube means a protective sheath for guiding the control cable. The control tube connects the control
drive mechanism to the radiographic exposure device.

Cooling curve means the graphical relationship between heat units stored and cooling time.

Critical Group means the group of individuals reasonably expected to receive the greatest exposure to residual
radioactivity for any applicable set of circumstances.

CS (See Contrast scale).

CT conditions of operation means all selectable parameters governing the operation of a CT system including,
but not limited to, nominal tomographic section thickness, filtration, and the technique factors as defined in
these regulations.

CTDI (See Computed tomography dose index).

CT gantry means the tube housing assemblies, beam-limiting devices, detectors, and the supporting structures
and frames which hold these components.

CTN (See "CT number").

CT number means the number used to represent the X-ray attenuation associated with each elemental area of
the CT image:

k(u, -p,)
My,

CTN =

where:

k = A constant’

u, = Linear attenuation coefficient of the material of interest.
u,, = Linear attenuation coefficient of water.

2 The constant has a normal value of 1,000 when the Hounsfield scale of CTN is used.
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Curie means a unit of quantity of radioactivity. One curie (Ci) is that quantity of radioactive material which
decays at the rate of 3.7 x 10'® transformations per second (tps).

Dead-man switch means a switch so constructed that a circuit closing contact can be maintained only by
continuous pressure on the switch by the operator.

Declared pregnant woman means a woman who has voluntarily informed the licensee or registrant, in writing,
of her pregnancy and the estimated date of conception. The declaration remains in effect until the declared
pregnant woman withdraws the declaration in writing or is no longer pregnant.

Decommission means to remove a facility or site safely from service and reduce residual radioactivity to a
level that permits:

(1) Release of the property for unrestricted use and termination of the license; or
(2) Release of the property under restricted conditions and termination of the license.

Deep dose equivalent (Hg), which applies to external whole body exposure, means the dose equivalent at a
tissue depth of 1 centimeter (1000 mg/cm?).

Dedicated check source means a radioactive source that is used to assure the constant operation of a radiation
detection or measurement device over several months or years.

Demand respirator means an atmosphere-supplying respirator that admits breathing air to the facepiece only
when a negative pressure is created inside the facepiece by inhalation.

Dental use of radioactive material means the intentional external administration of the radiation from
radioactive material to human beings in the practice of dentistry in accordance with a license issued by a State
or Territory of the United States, the District of Columbia, or the Commonwealth of Puerto Rico.

Dentist means an individual with a license to practice dentistry in this State under Rhode Island general laws.

Derived air concentration (DAC) means the concentration of a given radionuclide in air which, if breathed by
the reference man for a working year of 2,000 hours under conditions of light work, results in an intake of one
ALI. For purposes, the condition of light work is an inhalation rate of 1.2 cubic meters of air per hour for
2,000 hours in a year. DAC values are given in Table I, Column 3, of Appendix B.

Depleted uranium means uranium containing less uranium-235 than the naturally occurring distribution of
uranium isotopes.

Derived air concentration-hour (DAC-hour) means the product of the concentration of radioactive material in
air, expressed as a fraction or multiple of the derived air concentration for each radionuclide, and the time of
exposure to that radionuclide, in hours. A licensee or registrant may take 2,000 DAC-hours to represent one
ALI, equivalent to a committed effective dose equivalent of 0.05 Sv (5 rem).

Diagnostic imaging system means an assemblage of components for the generation, emission, reception,
transformation, storage and visual display of the resultant image.

Diagnostic source assembly means the tube housing assembly with a beam-limiting device attached.

Diagnostic x-ray imaging system means an assemblage of components for the generation, emission and
reception of x-rays and the transformation, storage and visual display of the resultant x-ray image.

Disposable respirator means a respirator for which maintenance is not intended and that is designed to be
discarded after excessive breathing resistance, sorbent exhaustion, physical damage, or end-of-service-life
renders it unsuitable for use. Examples of this type of respirator are a disposable half-mask respirator or a
disposable escape-only self-contained breathing apparatus (SCBA).
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Distinguishable from background means that the detectable concentration of a radionuclide is statistically
different from the background concentration of that radionuclide in the vicinity of the site or, in the case of
structures, in similar materials using adequate measurement technology, survey, and statistical techniques.

Direct scattered radiation means that scattered radiation which has been deviated in direction only by
materials irradiated by the useful beam (See Scattered radiation).

Dose is a generic term that means absorbed dose, dose equivalent, effective dose equivalent, committed dose
equivalent, committed effective dose equivalent, total organ dose equivalent, or total effective dose
equivalent. For purposes, "radiation dose" is an equivalent term.

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

Dose limits means the permissible upper bounds of radiation doses established in accordance with these
regulations. For purposes, "limits" is an equivalent term.

Dose monitor unit means a unit from which the absorbed dose can be calculated.

Dose monitoring system means a system of devices for the detection, measurement, and display of quantities
of radiation.

Dose profile means the dose as a function of position along a line.

Dosimetry processor means an individual or an organization that processes and evaluates individual
monitoring devices in order to determine the radiation dose delivered to the monitoring devices.

Drive cable [See "Control cable"].

Effective dose equivalent (Hg) means the sum of the products of the dose equivalent to each organ or tissue
(Hrt) and the weighting factor (wr) applicable to each of the body organs or tissues that are irradiated (Hg = X
WTHT).

Elemental area means the smallest area within a tomogram for which the X-ray attenuation properties of a
body are depicted. (See also Picture element).

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

Enclosed radiography means industrial radiography conducted in an enclosed cabinet or room and includes
cabinet radiography and shielded room radiography.

Energy compensation source (ECS) means a small sealed source, with an activity not exceeding 3.7 MBq
[100 microcuries], used within a logging tool, or other tool components, to provide a reference standard to
maintain the tool’s calibration when in use.

Enriched uranium means uranium containing more uranium-235 than the naturally occurring distribution of
uranium isotopes.

Entrance or access point means any opening through which an individual or extremity of an individual could
gain access to radiation areas or to licensed or registered radioactive materials. This includes entry or exit
portals of sufficient size to permit human entry, irrespective of their intended use.

Equipment (See X-ray equipment).

[REMAINDER OF PAGE INTENTIONALLY LEFT BLANK]
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Exclusive use means the sole use by a single consignor of a conveyance for which all initial, intermediate, and
final loading and unloading are carried out in accordance with the direction of the consignor or consignee.
The consignor and the carrier shall ensure that any loading or unloading is performed by personnel having
radiological training and resources appropriate for safe handling of the consignment. The consignor shall
issue specific instructions, in writing, for maintenance of exclusive use shipment controls, and include them
with the shipping paper information provided to the carrier by the consignor.

EXPOSURE? means:

(1) The quotient of dQ by dm where dQ is the absolute value of the total charge of the ions of one sign
produced in air when all the electrons (negatrons and positrons) liberated by photons in a volume
element of air having mass dm are completely stopped in air. The SI unit of EXPOSURE is the
coulomb per kilogram (C/kg) [See A.1.9 Units of Exposure and Dose for the special unit (roentgen)];
or

(2) Being exposed to ionizing radiation or to radioactive material.
EXPOSURE rate means the EXPOSURE per unit time.

Exposure head means a device that locates the gamma radiography sealed source in the selected working
position. (An exposure head is also known as a source stop.)

External dose means that portion of the dose equivalent received from any source of radiation outside the
body.

Extremity means hand, elbow, arm below the elbow, foot, knee, and leg below the knee.

Fail-safe characteristics means a design feature which causes beam port shutters to close, or otherwise
prevents emergence of the primary beam, upon the failure of a safety or warning device.

Field emission equipment means equipment which uses an X-ray tube in which electron emission from the
cathode is due solely to the action of an electric field.

Field size means the dimensions along the major axes of an area in a plane perpendicular to the specified
direction of the beam of incident radiation at the normal treatment distance and defined by the intersection of
the major axes and the 50 percent isodose line. Material shall be placed in the beam such that dose maximum
is produced at the normal treatment distance when field size is being determined.

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

Filter means material placed in the useful beam to absorb preferentially selected radiations.

Filtering facepiece (dust mask) means a negative pressure particulate respirator with a filter as an integral part
of the facepiece or with the entire facepiece composed of the filtering medium, not equipped with elastomeric
sealing surfaces and adjustable straps.

Fissile material package means a fissile material packaging together with its fissile material contents.

Fit factor means a quantitative estimate of the fit of a particular respirator to a specific individual, and
typically estimates the ratio of the concentration of a substance in ambient air to its concentration inside the
respirator when worn.

Fit test means the use of a protocol to qualitatively or quantitatively evaluate the fit of a respirator on an
individual.

When the word "exposure" is used in part F to mean one or more irradiations of an individual for a healing arts

purpose, or in a more general sense (i.e. meaning (2)), it will not be printed in boldface type.
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Fluoroscopic imaging assembly means a subsystem in which X-ray photons produce a visible image. It
includes the image receptor(s) such as the image intensifier and spot-film device, electrical interlocks if any
and structural material providing linkage between the image receptor and the diagnostic source assembly.

Focal spot means the area projected on the anode of the X-ray tube by the electrons accelerated from the
cathode and from which the useful beam originates.

Gantry means that part of the system supporting and allowing possible movements of the radiation head.

Generally applicable environmental radiation standards means standards issued by the U.S. 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