









































































































































































































































































































































































































































































































































































































































































































































(1)

(2)

(3)

(4)

(5)

(6)

(7)

Information as to flow rates, total volume of
effluent, peak concentration of each radionuclide in
the effluent, and concentration of each radionuclide
in the effluent averaged over a period of one year at
the point where the effluent leaves a stack, tube,
pipe, or similar conduit.

A description of the properties of the effluents,
including:

(a) Chemical composition.

(b) Physical characteristics, including suspended
solids content in liquid effluents, and nature
of gas or aerosol for air effluents.

(c) The hydrogen ion concentrations ¢ph3 (pH) of
* liquid effluents.

(d) The size range of particulates in effluents
released into air.

A description of the anticipated human occupancy in
the unrestricted area where the highest concentration
of radioactive material from the effluent is
expected, and, in the case of a river or stream, a
description of water uses downstream from the point
of release of the effluent.

Information as to the highest concentration of each
radionuclide in an unrestricted area, including
anticipated concentrations averaged over a period of
one year:

(a) In air at any point of human occupancy; or

(b) In water at points of use downstream from the
point of release of the effluent.

The background concentration of radionuclides in the
receiving river or stream prior to the release of
liquid effluent.

A description of the environmental monitoring
equipment, including sensitivity of the system, and
procedures and calculations to determine
concentrations of radionuclides in the unrestricted
area and possible reconcentrations of radionuclides.

A description of the waste treatment facilities and

procedures used to reduce the concentration of
radionuclides in effluents prior to their release.
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History:

General Authority: NDCC 28-32-02

d. For the purposes of this subsection, the concentration
limits in Appendix A, Table II, of this chapter shall
apply at the boundary of the restricted area. The
concentration of radioactive material discharged through a
stack, pipe, or similar conduit may be determined with
respect to the point where the material leaves the
conduit. If the conduit discharges within the restricted
area, the concentration at the boundary may be determined
by applying appropriate factors for dilution, dispersion,
or decay between the point of discharge and the boundary.

e. In addition to 1limiting concentrations in effluent
streams, the department may 1limit quantities of
radioactive material released in air or water during a
specified period of time if it appears that the daily
intake of radioactive material from air, water, or food by
a suitable sample of an exposed population group, averaged
over a period not exceeding one year, would otherwise
exceed the daily intake resulting from continuous exposure
to air or water containing one-third the concentration of
radioactive material specified in Appendix A, Table II, of
this chapter.

f. The provisions of thfs subsection do not apply to disposal
of radioactive material into sanitary sewerage systems,
which is governed by subsection 3 of section 33-10-04-04.

Orders requiring furnishing of bioassay services. Where
necessary or desirable in order to aid in determining the
extent of an individual's exposure to concentrations of
radioactive material, the department may incorporate license
provisions or issue an order requiring a licensee or
registrant to make available to the individual appropriate
bioassay services and to furnish a copy of the reports of such
services to the department.

Amended effective October 1, 1982; June 1, 1986.

Law Implemented: NDCC 23-01-03

33-10-04-03. Precautionary procedures.

i

Surveys. Each 1licensee or registrant shall make or cause to
be made such surveys as may be necessary for the applicant to
establish compliance with this chapter.

Personnel monitoring. Each 1licensee or registrant shall
supply appropriate personnel monitoring equipment to, and
shall require the use of such equipment by:

a. Each individual who enters a restricted area under such
circumstances that the individual receives, or is likely
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to receive, a dose in any calendar quarter in excess of
twenty-five percent of the applicable value specified in
subdivision a of subsection 1 of section 33-10-04-02.

b. Each individual under eighteen years of age who enters a
restricted area under such circumstances that the
individual receives, or 1is likely to receive, a dose in
any calendar quarter in excess of five percent of the
applicable value specified in subdivision a of subsection

1 of section 33-10-04-02.
c. Each individual who enters a high radiation area.

3. Caution signs, labels, and signals.

a. General.

(1) Except as otherwise authorized by the department,
symbols prescribed by this subsection shall use the
conventional radiation caution colors (magenta or
purple on yellow background). The symbol prescribed

by this subsection 1is the conventional three blade
design:

RADIATION SYMBOL
(a) Crosshatch area is to be magenta or purple.

(b) Background is to be yellow.

o

(2) In addition to the contents of signs and labels
prescribed in this subsection, a licensee or
registrant may provide on or near such signs and
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labels any additional dinformation which may be
appropriate in aiding individuals to minimize
exposure to radiation. _

Radiation areas. Each radiation area shall be
conspicuously posted with a sign or signs bearing the
radiation caution symbol and the words:

CAUTION*
RADIATION AREA
*or ""DANGER"
High radiation areas.

(1) Each high radiation area shall be conspicuously
posted with a sign or signs bearing the radiation
caution symbol and the words:

CAUTION*
HIGH RADIATION AREA
*or "DANGER"

(2) Each entrance or access point to a high radiation
area shall be:

(a) Equipped with a control device which shall cause
the level of radiation to be reduced below that
at which an individual might receive a dose of
one hundred millirems in one hour upon entry
into the area;

(b) Equipped with a control device which shall
energize a conspicuous visible or audible alarm
signal in such a manner that the individual
entering the high radiation area and the
licensee or a supervisor of the activity are
made aware of the entry; or

(c) Maintained 1locked except during periods when
access to the area is required, with positive
control over each individual entry.

(3) The controls required by paragraph 2 shall be
established in such a way that no individual will be
prevented from leaving a high radiation area.

(4) In the case of a high radiation area established for
a period of thirty days or less, direct surveillance

238



(5)

(6)

to prevent unauthorized entry may be substituted for
the controls required by paragraph 2.

Any licensee or registrant may apply to the
department for approval of methods not included in
paragraphs 2 and 4 for controlling access to high
radiation areas. The department will approve the
proposed alternatives if the licensee or registrant
demonstrates that the alternative methods of control
will prevent unauthorized entry into a high radiation
area, and that the requirement of paragraph 3 is met.

Each area in which there may exist radiation levels

(7)

in excess of five hundred rems in one hour at one
meter from a sealed radioactive source that is used
to irradiate materials shall have entry control
devices and alarms meeting the criteria specified in
10 CFR 20.203(c)(6).

The requirements of paragraph 6 of this subdivision

shall not apply to radioactive sources that are used
in  teletherapy, industrial radiography, or in
completely self-contained irradiators. In the case
of open field iJrradiators 1in which certain of the
criteria specified in paragraph 6 are impracticable,
equivalent protection shall be provided by license
conditions.

Airborne radioactivity areas. Each airborne radioactivity
area shall be conspicuously posted with a sign or signs
bearing the radiation caution symbol and the words:

CAUTION*
AIRBORNE RADIOACTIVITY AREA

*or "DANGER"

Additional requirements.

(1)

Each area or room in which any radioactive material,
other than natural uranium or thorium, 1is wused or
stored in an amount exceeding ten times the quantity
of radioactive material specified in Appendix B of
this chapter shall be conspicuously posted with a
sign or signs bearing the radiation caution symbol
and the words:
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(2)

CAUTION*
RADIOACTIVE MATERIAL
*or YDANGER"

Each area or room in which natural uranium or thorium
is used or stored in an amount exceeding one hundred
times the quantity specified in Appendix B of this
chapter shall be conspicuously posted with a sign or
signs bearing the radiation caution symbol and the
words:

CAUTION*
RADICACTIVE MATERIAL
*or "DANGER"

f. Containers.

(1)

(2)

(3)

Except as provided in paragraph 3, each container of
radioactive material shall bear a durable, clearly
visible label identifying the radiocactive contents.

A label required pursuant to paragraph 1 shall bear
the radiation caution symbol and the words:

CAUTION*
RADIOACTIVE MATERIAL
*or "DANGERY |

It shall also provide sufficient information to
permit individuals handling or using the containers,
or working in the vicinity thereof, to take
precautions to avoid or minimize exposures, (As
appropriate, the 1information will include radiation
levels, kinds of material, estimate of activity, date
for which activity is estimated, etc.)

Notwithstanding the provisions of paragraph 1,
labeling is not required:

(a) For containers that do not contain radiocactive
material in quantities greater than the
applicable quantities 1listed in Appendix B of
this chapter.

(b) For containers containing only natural uranium
or thorium in quantities no greater than ten
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times the applicable quantities Tlisted in
Appendix B of this chapter.

(c) For containers that do not contain radioactive
material in concentrations greater than the
applicable concentrations Tlisted in Column 2,
Table I, Appendix A of this chapter.

(d) For containers whem &they awe attended by an
individual who takes the precautions necessary
to prevent the exposure of any individual to
radiation or radioactive material in excess of
the Timits established by this chapter.

(e) For containers whem €hey aw¥e in transport and
packaged and labeled im accordance with
regulations published by the department of
transportation.

(f) For containers whieh awe accessible only to
individuals authorized to handle or use them or
to work 1in the vicinity thereof, provided that
-the contents are identified to such individuals
by a readily available written record. (For
example, containers in locations such as water-
filled canals, storage vaults, or hot cells.)

(g) For manufacturing and process equipment such as
piping and tanks.

(4) Each 1license shall, prior to disposal of an empty
uncontaminated container to unrestricted areas,
remove or deface the radioactive material label or
otherwise clearly indicate that the container no
longer contains radioactive materials.

g. All radiation machines shall be labeled in a manner which
cautions individuals that radiation is produced when the
machine is being operated.

4. Exceptions from posting and labeling requirements.
Notwithstanding the provisions of subdivision c of subsection
3:

a. A room or area is not required to be posted with a caution
sign because of the presence of a sealed source, provided
the radiation level twelve inches [30.5 centimeters], from
the surface of the source container or housing does not
exceed five millirem per hour.

b. Rooms or other areas in hospitals are not required to be

posted with caution signs, and control of entrance or
access thereto pursuant to subdivision c of subsection 3
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is not required, because of the presence of patients
containing radioactive material provided that there are
personnel in attendance who will take the precautions
necessary to prevent the exposure of any individual to
radiation or radioactive material in excess of the Tlimits
established in the weeguiatiems in this chapter.

c. Caution signs are not required to be posted in areas or
rooms containing radicactive material for periods of less
than eight hours provided that (1) the material  is
constantly attended during such periods by an dindividual
who shall take the precautions necessary to prevent the
exposure of any individual to radiation or radioactive
material in excess of the 1imits established in this part,
and (2) such area or room is subject to the licensee's or
registrant's control. .

d. A room or other area is not required to be posted with a
caution sign, and control 1is not required for each
entrance or access point to a room or other area which is
a high radiation area solely because of the presence of
radioactive material prepared for transport and packaged
and labeled 1in accordance with regulations of the
department of transportation.

Instruction of  personnel. Instructions required for
individuals working in or frequenting any portion of a
restricted area are specified in subsection 2 of section
33-10-10-01.

Storage and control of sources of radiation.

a. Sourcesi of radiation shall be secured from unauthorized
removal from the place of storage.

b. Sources of radiation 1in an unrestricted area and not in
storage shall be tended under the constant surveillance
and immediate control of the licensee.

Procedures for picking up, receiving, and opening packages.

a. (1) Each 1licensee who expects to receive a package
containing quantities of radioactive material in
excess of the Type A quantities specified in
subdivision b shall:

(a) If the package is to be delivered to the
licensee's facility by the ~carrier, make
arrangements to receive the package when it is
offered for delivery by the carrier; or

(b) If the package is to be picked up by the
licensee at the carrier's terminal, make
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(2)

(1)

(2)

arrangements to receive notification from the
carrier of the arrival of the package, at the
time of arrival.

Each Tlicensee who picks up a package of radioactive
material from a carrier's terminal shall pick up the
package expeditiously upon receipt of notification
from the carrier of its arrival.

Each licensee, upon receipt of a package of
radioactive material, shall monitor the external
surfaces of the package for radioactive contamination
caused by leakage of the radiocactive contents,
except:

(a) Packages containing no more than the exempt
quantity specified in the table in this
subdivision.

(b) Packages containing no more than ten millicuries
of radioactive material consisting solely of
. tritium, carbon-14, sulfur-35, or iodine-125.

(c) Packages containing only radioactive material as
gases or in special form.

(d) Packages containing only radioactive material in
other than liquid form (including Mo-99/Tc-99m
generators) and not exceeding the Type A
quantity limit specified in the table 1in this
subdivision.

(e) Packages containing only radionuclides with
half-1ives of less than thirty days and a total
quantity of no more than one hundred
millicuries.

The monitoring shall be performed as soon as
practicable after receipt, but no Tlater than
three hours after the package is received at the
licensee's facility if received during the
licensee's normal working hours, or eighteen
hours if received after normal working hours.

If removable radioactive contamination in excess of
one-hundredth microcurie (twenty-two thousand two
hundred disintegrations per minute) per one hundred
square centimeters of package surface is found on the
external surfaces of the package, the licensee shall
immediately notify by telephone and telegraph, the
final delivering carrier and the department.
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History:

Table of Exempt and Type A Quantities

Exempt Type A
Quantity Limit Quantity Limit
Transport group * (in millicuries) (in curies)

I 0.01 0.001

II 0.1 0.050
III 1 3
IV 1 20
v 1 20
VI 1 1,000
VII 25,000 1,000
Special form * 1 20

* The definitions of "transport group" and "“special
form" are specified in section 33-10-01-04.

(1) Each 1licensee, upon receipt of a package containing
quantities of radioactive material in excess of the
Type A quantities specified in subdivision b, other
than those transported by exclusive use vehicle,
shall monitor the radiation levels external to the
package. The package shall be monitored as soon as
practicable after receipt, but no later than three
hours after the package is received at the Ticensee's
facility if received during the licensee's normal
working hours, or eighteen hours if received after
normal working hours.

(2) If radiation levels are found on the external surface
of the package in excess of two hundred millirem per
hour, or at three feet [91.44 centimeters], from the
external surface of the package in excess of ten
millirem per hours, the licensee shall immediately
notify, by telephone and telegraph, the final
delivering carrier and the department.

Each 1licensee shall establish and maintain procedures for
safely opening packages in which radiocactive material is
received, and shall assure that such procedures are
followed and that due consideration is given to special
instructions for the type of package being opened.

Amended effective October 1, 1982; June 1, 1986.
General Authority: NDCC 28-32-02

Law Implemented: NDCC 23-01-03
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33-10-04-04. Waste disposal.

1;

General requirement. No Tlicensee shall dispose of any
radioactive material except:

a. By transfer to an authorized recipient as provided in
chapter 33-10-03; onr

b. As authorized pursuant to subsection 6 of section
33-10-04-02 or subsection 2, 3, or 4 of this section.

Method of obtaining approval of proposed disposal procedures.
Any person may apply to the department for approval of
proposed procedures to dispose of radioactive material in a
manner not otherwise authorized in this chapter. Each
application shall include a description of the radiocactive
material, including the quantities and kinds of radiocactive
material and levels of vradioactivity involved, and the
proposed manner and conditions of disposal. The application,
where  appropriate, should also include an analysis and
evaluation of pertinent information as to the nature of the
environment, including topographical, geological,
meteorological, and hydrological characteristics; wusage of
ground and surface water in the general area; the nature and
location of other potentially affected facilities; and
procedures to be observed to minimize the risk of unexpected
or hazardous exposures.

The department will not approve any application for a license
to receive radioactive material from other persons for
disposal on Tland not owned by a state or the federal
government.

Disposal by release into sanitary sewerage sewage systems.
No licensee shall discharge radioactive material into a
sanitary sewerage sewage system unless all of the following
are met:

a. It is readily soluble or dispersible in water.

b. The quantity of any radioactive material released into the
system by the licensee in any one day does not exceed the
larger of paragraph 1 or 2:

(1) The quantity which, if diluted by the average daily
quantity of sewage released into the sewer by the
licensee, will result in an average concentration not
greater than the 1limits specified in Appendix A,
Table I, Column 2, of this chapter.

(2) Ten times the quantity of such material specified in
Appendix B of this chapter.
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c. The quantity of any radioactive material released in any
one month, if diluted by the average monthly quantity of
water released by the 1licensee, will not result in an
average concentration exceeding the 1limits specified in
Appendix A, Table I, Column 2, of this chapter.

d. The gross quantity of licensed and other radioactive
material excluding hydrogen=-3 and carbon-14, released into
the sanitary sewerage sewage system by the licensee does
not exceed one curie per year. The quantities of
hydrogen-3 and carbon-14 released into the sanitary
sewerage sewage system may not exceed five curies per
year of hydrogen=3 and one curie per year for carbon-14.
Excreta from individuals undergoing medical diagnosis or
therapy with radioactive material shall be exempt from any
limitations contained in this subsection.

No 1licensee shall discharge radioactive material into an
individual sewage disposal system used for the treatment of
wastewater serving only a single dwelling, office building,
industrial plant, or institution except as specifically
approved by the department pursuant to subsection 6 of section
33-15-01-01 and subsection 2 of section 33-10-04-04.

Excreta from individuals wundergoing medical diagnosis or

therapy with radioactive material shall be exempt from any
limitations contained in this subsection.

Disposal by burial in soil. No licensee shall dispose of

|~

8.

radioactive material by burial in soil except as specifically
approved by the department pursuant to subsection 2 of this
section.

Disposal by incineration. No licensee shall incinerate
radicactive material for the purpose of disposal or
preparation for disposal except as specifically approved by
the department pursuant to subsection 6 of section 33-10-04-02
and subsection 2 of this section.

Disposal of specific wastes. Any licensee may dispose of the
following licensed material without regard to its
radioactivity:

a. Five-hundredths miereeuries microcurie or less of
hydrogen-3 or carbon-14, per gram of medium, used for
liquid scintillation aeeeunting counting.

b. Five-hundredths microcurie or 1less of hydrogen-3 or
carbon-14, per gram of animal tissue averaged over the
weight of the entire animal; provided, however, tissue may
not be disposed of under this section in a manner that
would permit its use either as food for humans or as
animal feed.
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Nothing in this section, however, relieves the licensee of
maintaining records showing the receipt, transfer, and
disposal of such radioactive material.

Nothing in this section relieves the Tlicensee from
complying with other applicable federal, state, and Tocal
regulations governing any other toxic or hazardous
property of these materials.

9. Classification of radioactive waste for near-surface disposal.

a.

Considerations. Determination of the classification of

waste involves two considerations. First, consideration
must be given to the concentration of long-lived
radionuclides (and their shorter-lived precursors) whose

potential hazard will persist long after such precautions
as institutional controls, improved waste form, and deeper

disposal have ceased to be effective. These precautions

delay the time when long-lived radionuclides could cause

exposures. In addition, the magnitude of the potential

dose is limited by the concentration and availability of

the radionuclide at the time of exposure. Second,
consideration must be given to the concentration of
shorter-lived radionuclides for which requirements on

institutional controls, waste form, and disposal methods
are effective.

Classes of waste.

(1) Class A waste 1is waste that is usually segregated
from other waste classes at the disposal site. The
physical form and characteristics of Class A waste
must meet the minimum requirements set forth in
subdivision a of subsection 10 of this section. If
Class A waste also meets the stability requirements
set forth in subdivision b of subsection 10 of this
section, it is not necessary to segregate the waste
for disposal.

(2) Class B waste is waste that must meet more rigorous
requirements on waste form to ensure stability after
disposal. The physical form and characteristics of
Class B waste must meet both the minimum and
stability requirements set forth in subsection 10 of
this section.

(3) Class C waste is waste that not only must meet more
rigorous requirements on waste to ensure stability
but also requires additional measures at the disposal
facility to protect against inadvertent intrusion.
The physical form and characteristics of Class C
waste must meet both the minimum and stability
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requirements set forth in subsection 10 of this
section.

Classification determined by long-lived radionuclides. If

the waste contains only radionuclides listed in Table 1,
classification shall be determined as follows:

(1) If the concentration does not exceed one-tenth the
value in Table 1, the waste is Class A.

(2) If the concentration exceeds one-tenth the value in
Table 1, the waste is Class C.

(3) If the concentration exceeds the value in Table 1,
the waste is not generally acceptable for
near-surface disposal. )

(4) For wastes containing mixtures of radionuclides
listed in Table 1, the total concentration shall be
determined by the sum of fractions rule described in
subdivision g of this subsection.

Table 1
Concentration

Radionuclide curies/cubic meter
C-14 8
C-14 in activated metal 80
Ni-59 in activated metal 220
Nb-94 in activated metal 0.2
Tc-99 3
1-129 0.08
Alpha emitting transuranic

radionuclides with half-life

greater than five years 10014
Pu-241 3,5001%
Cm-242 20,0004
Ra-226 10014

14 Units are nanocuries per gram

Classification determined by short-lived radionuclides.

If the waste does not contain any of the radionuclides
listed in Table 1, classification shall be determined
based on the concentrations shown 1in Table 2. If a
nuclide is not listed in Table 2, it does not need to be
considered in determining the waste class.

(1) If the concentration does not exceed the value in
Column 1, the waste is Class A.
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(2) If the concentration exceeds the value in Column 2,
but does not exceed the value in Column 3, the waste
is Class B.

(3) If the concentration exceeds the value in Column 2,
but does not exceed the value in Column 3, the waste
is Class C.

(4) If the concentration exceeds the value in Column 3,
the waste is not generally acceptable for
near-surface disposal.

(5) For wastes containing mixtures of the radionuclides
listed in Table 2, the total concentration shall be
determined by the sum of fractions rule described in
subdivision g of this subsection.-

Table 2

Concentration, curies/cubic meter

Radionuclides Column 1 Column 2 Column 3
Total of all radionuclides 700 B )
with less than five-year
half-1ife
H-3 40 % ¥
Co-60 700 % *
Ni-63 3.5 70 700
Ni-63 in activated metal 35 700 7,000
Sr-90 0.04 150 7,000
Cs-137 1 44 4,600

* There are no limits established for these radionuclides in
Class B or C wastes. Practical considerations such as the effects
of external radiation and internal heat generation on
transportation, handling, and disposal will T1imit the
concentrations for these wastes. These wastes shall be Class B
unless the concentrations of other radionuclides in Table 2
determine the waste to be Class C independent of these
radionuclides.

e. Classification determined by both long-lived and
short-lived radionuclides. If the waste contains a
mixture of vradionuclides, some of which are listed in
Table 1, and some of which are Tlisted in Table 2,
classification shall be determined as follows:

(1) If the concentration of a radionuclide listed in
Table 1 is less than one-tenth the value Tlisted in
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Table 1, the class shall be that determined by the
concentration of radionuclides listed in Table 2.

(2) If the concentration of a radionuclide listed in
Table 1 exceeds one-tenth the value listed in
Table 1, the waste shall be Class C, provided the
concentration of radionuclides listed in Table 2 does
not exceed the value shown in Column 3 of Table 2.

Classification of wastes with radionuclides other than

those listed in Tables 1 and 2. If the waste does not
contain any radionuclides listed in either Table 1 or 2,
it is Class A.

The sum of the fractions rule for mixtures of

radionuclides. For determining classification for waste
that contains a mixture of radionuclides, it is necessary
to determine the "sum of fractions by dividing each
radionuclide's concentration by the appropriate limit and
adding the resulting values. The appropriate limits must
all be taken from the same column of the same table. The
sum of the fractions for the column must be less than 1.0
if the waste class is to be determined by that column.

Example: A waste contains Sr-90 in a concentration of 50

Ci/m3 and Cs-137 in a concentration of 22/Ci/m3. Since
the concentrations both exceed the values in Column 1,
Table 2, they must be compared to Column 2 values. For

Sr-90 fraction, 50/150 = 0.33; for Cs-137 fraction, 22/44
= 0.5; the sum of the fractions = 0.83. Since the sum is
less than 1.0, the waste is Class B.

Determination of concentrations in wastes. The

concentration of a radionuclide may be determined by
indirect methods such as wuse of scaling factors which
relate the inferred concentration of one radionuclide to
another that is measured, or radionuclide material
accountability, if there is reasonable assurance that the
indirect methods can be correlated with actual
measurements. The concentration of a radionuclide may be
averaged over the volume of the waste, or weight of the
waste if the units are expressed as nanocuries per gram.

10. Radioactive waste characteristics.

a.

The following are minimum requirements for all classes of

waste and are intended to facilitate handling and provide
protection of health and safety of personnel at the
disposal site.

(1) Wastes shall be packaged in conformance with the
conditions of the license issued to the site operator
to which the waste will be shipped. Where the
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conditions of the site license are more restrictive
than the provisions of these rules, the site license
conditions shall govern.

(2) Wastes shall not be packaged for disposal in
cardboard or fiberboard boxes.

(3) Liquid waste shall be packaged in sufficient
absorbent material to absorb twice the volume of the

liquid.

(4) Solid wastes containing 1liquid shall contain as
little freestanding and noncorrosive liquid as is
reasonably achievable, but in no case shall the
liquid exceed one percent of the-volume.

(5) Waste shall not be readily capable of detonation or
of explosive decomposition or reaction at normal
pressures and temperatures, or of explosive reaction
with water.

(6) Waste shall not contain, or be capable of generating,
quantities of toxic gases, vapors, or fumes harmful
to persons transporting, handling, or disposing of
the waste. This does not apply to radiocactive
gaseous waste packaged in accordance with paragraph 8
of this subdivision.

(7) Pyrophoric materials contained in wastes shall be
treated, prepared, and packaged to be nonflammable.

(8) Wastes in a gaseous form shall be packaged at an
absolute pressure that does not exceed one and
one-half atmospheres at twenty degrees Celsius.
Total activity shall not exceed one hundred curies
per container.

(9) Wastes containing hazardous, biological, pathogenic,
or infectious material shall be treated to reduce to
the maximum extent practicable the potential hazard
from the nonradiological materials.

The following requirements are intended to provide

stability of the waste. Stability is intended to ensure
that the waste does not degrade and affect overall
stability of the site through slumping, collapse, or other
failure of the disposal unit and thereby lead to water
infiltration. Stability is also a factor in limiting
exposure to an inadvertent intruder, since it provides a
recognizable and nondispersible waste.

(1) Waste shall have structural stability. A
structurally stable waste form will generally
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maintain its physical dimensions and its form, under
the equipment, the presence of moisture, and
microbial activity, and internal factors such as
radiation effects and chemical changes. Structural
stability can be provided by the waste form jtself,
processing the waste to a stable form, or placing the
waste in a disposal container or structure that
provides stability after disposal.

(2) Notwithstanding the provisions in paragraphs 3 and 4
of subdivision a of this subsection, 1liquid wastes,
or wastes containing liquid, shall be converted into
a form that contains as 1little freestanding and
noncorrosive liquid as is reasonably achievable, but
in no case shall the liquid exceed one percent of the
volume of the waste when the waste is in a disposal
container designed to ensure stability, or
five-tenths percent of the volume of the waste for
waste processed to a stable form.

(3) Void spaces within the waste and between the waste
and its package shall be reduced to the extent

practicable.

11. Labeling. Each package of waste shall be clearly labeled to
identify whether it is Class A, Class B, or Class C waste, in
accordance with subsection 7 of this section.

12. Reserved.

13. Transfer for disposal and manifests.

a.

Each shipment of waste to a licensed land disposal

facility shall be accompanied by a shipment manifest that
contains the name, address, and telephone number of the
person generating the waste. The manifest shall also
include the name, address, and telephone number of the
person transporting the waste to the Jland disposal
facility. The manifest shall also indicate as completely
as practicable: a physical description of the waste; the
waste volume; radionuclide identity and quantity; the
total radioactivity; and the principal chemical form. The
solidification agent shall be specified. Wastes
containing more than one-tenth percent chelating agents by
weight shall be identified and the weight percentage of
the chelating agent estimated. Wastes classified as
Class A, Class B, or Class C in subsection 7 of this
section shall be clearly identified as such in the
manifest except when transferring to a licensed waste
processor who treats or repackages waste. The total
quantity of the radionuclides H-3, C-14, Tc-99, and I[-129
shall be shown.
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The manifest required in subdivision a of this subsection

may be shipping papers used to meet United States
department of transportation or United States
environmental protection agency requlations or
requirements of the receiver, provided all the required
information is included.

Each manifest shall include a certification by the waste

generator that the transported materials are properly
classified, described, packaged, marked, and labeled and
are in proper condition for transportation according to
the applicable regulations of the United States department
of transportation and the department. An authorized
representative of the waste generator shall sign and date
the manifest. -

Any licensee who transfers waste to a land disposal

facility'or a licensed waste collector shall comply with
the following requirements. Any licensee who transfers
waste to a Jlicensed waste processor- who treats or
repackages waste shall comply with the requirements of
paragraphs 4 through 8 of this subdivision. A Tlicensee
shall:

(1) Prepare all wastes so that the waste is classified
according to subsection 9 of this section and meets
the waste characteristics requirements in
subsection 10 of this section.

(2) Label each package of waste to identify whether it is
Class A waste, Class B waste, or Class C waste, in
accordance with subsection 9 of this section.

(3) Conduct a quality control program to assure
compliance with subsections 9 and 10 of this section;
the program must include management evaluation of
audits.

(4) Prepare shipping manifests to meet the requirements
of subdivisions a and b of this subsection.

(5) Forward a copy of the manifest to the intended
recipient, at the time of shipment; or, deliver to a
collector at the time the waste is collected,
obtaining acknowledgment of receipt in the form of a
signed copy of the manifest from the collector.

(6) Include one copy of the manifest with the shipment.

(7) Retain a copy of the manifest with documentation of
acknowledgment of receipt as the record of transfer
of licensed material as required by these rules.
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(8) Forward a copy of the manifest to the department.

(9) For any shipments or any part of a shipment for which
acknowledgment of receipt has not been received
within the times set forth in this subsection conduct
an investigation in accordance with subdivision h of
this subsection.

Any waste collector licensee who handles only prepackaged

waste shall:

(1) Acknowledge receipt of the waste from the generator
within one week of receipt by returning a signed copy
of the manifest.

(2) Prepare a new manifest to reflect consolidated
shipments; the new manifest shall serve as a listing
or index for the detailed generator manifests.
Copies of the generator manifests shall be a part of
the new manifest. The waste collector may prepare a
new manifest without- attaching the generator
manifests, provided the new manifest contains for
each package the information specified in
subdivision b of this subsection. The collector
licensee shall certify that nothing has been done to
the waste which would invalidate the generator's
certification.

(3) Forward a copy of the new manifest to the land
disposal facility operator at the time of shipment.

(4) Include the new manifest with the shipment to the
disposal site.

(5) Retain a copy of the manifest with documentation of
acknowledgment of receipt as the record of transfer
of licensed material as required by this article, and
retain information from generator manifests until
disposition is authorized by the department.

(6) For any shipments or any part of a shipment for which
acknowledgment of receipt is not received within the
times set forth in this subdivision conduct an
investigation in accordance with subdivision h of
this subsection.

Any licensed waste processor who treats or repackages

wastes shall:

(1) Acknowledge receipt of the waste from the generator
within one week of receipt by returning a signed copy
of the manifest.
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(2)

Prepare a new manifest that meets the requirements of

(3)

subdivisions a, b, and ¢ of this subsection.
Preparation of the new manifest reflects that the
processor is responsible for the waste.

Prepare all wastes so that the waste is classified

(4)

according to subsection 9 of this section and meets
the waste characteristics requirement in
subsection 10 of this section.

Label each package of waste to identify whether it is

(5)

Class A waste, Class B waste, or Class C waste, in
accordance with subsections 9 and 11 of this section
of this article.

A quality control program shall be conducted to

assure compliance with subsections 9 and 10 of this
section.

Forward a copy of the new manifest to the disposal

(7)

site operator or waste collector at the time of
shipment, or deliver to a collector at the time the
waste 1is collected, obtaining acknowledgment of
receipt in the form of a signed copy of the manifest
by the collector.

Include the new manifest with the shipment.

(8)

Retain copies of original manifests and new manifests

(9)

with documentation of acknowledgment of receipt as
the record of transfer of licensed material required
by this article.

For any shipment or part of a shipment for which

The

acknowledgment is not received within the times set
forth in this section, conduct an investigation in
accordance with subdivision h of this subsection.

land disposal facility operator shall:

(1)

Acknowledge receipt of the waste within one week of

(2)

receipt by returning a signed copy of the manifest to
the shipper. The shipper to be notified is the
licensee who last possessed the waste and transferred
the waste to the operator. The returned copy of the
manifest shall indicate any discrepancies between
materials listed on the manifest and materials
received.

Maintain copies of all completed manifests until the

department authorizes their disposition.
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Any shipment or part of a shipment for which

acknowledgment is not received within the times set forth
in this section must:

(1) Be investigated by the shipper if the shipper has not
received notification of receipt within twenty days
after transfer.

(2) Be traced and reported. The investigation shall
include tracing the shipment and filing a report with
the department. Each licensee who conducts a trace
investigation shall file a written report with the
department within two weeks of completion of the
investigation.

History: Amended effective October 1, 1982; June 1, 1986.

General Authority: NDCC 28-32-02

Law Implemented: NDCC 23-01-03

33-10-04-05. Records, reports, and notification.

1. Records of surveys, radiation monitoring, and disposal.

a.

Each licensee or registrant shall maintain records showing
the radiation exposures of all individuals for whom
personnel monitoring is required under subsection 2 of
section 33-10-04-03. Such records shall be kept on
Department Form RAD 683, in accordance with the
instructions contained in that form, or on clear and
legible records containing all the information required by
Department Form RAD 683. The doses entered on the forms
or records shall be for periods of time not exceeding one
calendar quarter.

Each licensee or registrant shall maintain records in the
same units used in this chapter, showing the results of
surveys required by subsection 1 of section 33-10-04-03,
monitoring required by subdivisions b and ¢ of subsection
7 of section 33-10-04-03, and disposals made under
subsections 2, 3, and 4 of section 33-10-04-04.

Records of individual exposure to radiation and to
radioactive material which must be maintained pursuant to
the provisions of subdivision a and records of bioassays,
including results of whole body counting examinations,
made pursuant to subsection 7 of section 33-10-04-02 shall
be preserved until the department authorizes disposition.

Records of the results of surveys and monitoring which

must be maintained pursuant to subdivision b shall be
preserved for two years after completion of the survey
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except that the following records shall be maintained
until the department authorizes their disposition:

(1) Records of the results of surveys to determine
compliance with subdivision a of subsection 3 of
section 33-10-04-02.

(2) In the absence of personnel monitoring data, records
of the results of surveys to determine external
radiation dose.

(3) Records of the results of surveys used to evaluate
the release of radioactive effluents to the
environment.

e. Records of disposal of licensed radioactive material made
pursuant to subsection 2, 3, or 4 of section 33-10-04-04
shall be maintained until the department authorizes their
disposition.

f. Records which must be maintained pursuant to this chapter
may be the original or a reproduced copy or microfilm if
such reproduced copy or microfilm is duly authenticated by
authorized personnel and the microfilm 1is capable of
producing a clear and legible copy after storage for the
period specified by depawtment regquiatiens this

chapter.

g. If there is a conflict between this chapter, license
condition, or other written department approval or
authorization pertaining to the retention period for the
same type of record, the retention period specified in
this chapter for such records shall apply unless the
department, pursuant to  subsection 1 "tof section
33-10-01-05, has granted a specific exemption from the
record retention requirements specified in this chapter.

h. The discontinuance of or curtailment of activitiess does
not relieve the licensee or registrant of responsibility
for retaining all records required by this subsection. A
licensee or registrant may, however, request  the
department to accept such records. The acceptance of the
records by the department relieves the licensee or
registrant of subsequent responsibility only in respect to
their preservation as required by this subsection.

Reports of theft or 1loss of sources of radiation. Each
licensee or registrant shall report by telephone and telegraph
to the department the theft or loss of any source of radiation
immediately after such occurrence becomes known.

Notification of incidents.
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Immediate notification. Each licensee or registrant shall
immediately notify the department by telephone and
telegraph of any incident involving any source of
radiation possessed by the licensee or registrant and
which may have caused or threatens to cause any of the
following:

(1) A dose to the whole body of any individual of twenty-
five rems or more of radiation; a dose to the skin of
the whole body of any individual of one hundred fifty
rems or more of radiation; or a dose to the feet,
ankles, hands, or forearms of any individual of three
hundred seventy-five rems or more of radiation.

(2) The release of radioactive material in concentrations
which, if averaged over a period of twenty-four
hours, would exceed five thousand times the limits
specified for such materials in Appendix A, Table II.

(3) A Tloss of one working week or more of the operation
of any facilities affected.

(4) Damage to property in excess of two hundred thousand
dollars.

Twenty-four-hour notification. Each licensee or
registrant shall within twenty-four hours notify the
department by telephone and telegraph of any incident
involving any source of radiation possessed by the
licensee or registrant and which may have caused or
threatens to cause any of the following:

(1) A dose to the whole body of any individual of five
rems or more of radiation; a dose to the skin of the
whole body of any individual of thirty rems or more
of radiation; or a dose to the feet, ankles, hands,
or forearms of seventy-five rems or more of
radiation.

(2) The release of radioactive material in concentrations
which, if averaged over a period of twenty-four
hours, would exceed five hundred times the limits
specified for such materials in Appendix A, Table II.

(3) A Tloss of one day or more of the operation of any
facilities affected.

(4) Damage to property in excess of two thousand dollars.
Any report filed with the department pursuant to this
subsection shall be prepared in such a manner that names

of individuals who have received excessive doses will be
stated in a separate part of the report.
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4.

B

Reports of overexposures and excessive levels and
concentrations.

a. In addition to any notification required by subsection 3,
each licensee or registrant shall make a report, in
writing, within thirty days to the department of (1) each
exposure of an individual to radiation or concentrations
of radioactive material in excess of any applicable limit
as set forth in this wreeguiatien article or as otherwise
approved by the department; (2) any incident for which
notification is required by subsection 3; and (3) levels
of radiation or concentrations of radioactive material
(not involving excessive exposure of any individual) in an
unrestricted area 1in excess of ten times any applicable
1imit as set forth in this chapter or as otherwise
approved by the department. Each report required under
this subdivision shall describe the extent of exposure of
individuals to radiation or to radioactive material,
including estimates of each individual's dose as required
by levels of radiation and concentrations of radioactive
material of this subsection involved;  the cause of
exposure, levels or concentrations; and corrective steps
taken or planned to assure against a recurrence.

b. Any report filed with the department pursuant to this
subsection shall include for each individual exposed the
name, social security number, and date of birth, and an
estimate of the individual's dose. The report shall be
prepared so that this information is stated in a separate
part of the report.

Vacating premises and equipment. Eaeh speeifie iiecensee
shati; ne tess £than thirty days befewre vaecating o
retinquishing poessessien eor econtrel of premises
whieh may have been eontaminated with radieaective
material as A resuit of the liecensee’s aetivitiess
netify the departmenty; im wriEingy of intent €0
vaeate= When deemed neeessary by the departments
the lieensee shaii decontaminate the premises in
sueh a manney¥ as the department may speeify-

a. Premises. Each Tlicensee before vacating any premise, or
transferring the premise shall permanently decontaminate
such premise below or equal to the standards specified in
Appendix C of this chapter. A survey shall be made after
such decontamination and the department and the landlord
or subsequent tenant or transferee shall be provided with
a copy of such survey no less than thirty days before
vacating or relinquishing possession or control of
premise. No such premise may be vacated, sold, or
transferred until the decontamination survey has been
verified and accepted by the department.
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b. Equipment. No machinery, instruments, laboratory
equipment, or any other property used in contact with, or
close proximity to radicactive material at a licensed
premise may be assigned, sold, leased, or transferred to
an unlicensed person unless such property has been
permanently decontaminated below or equal to the standards
specified in Appendix C of this chapter. A survey shall
be made after such decontamination and the department and
subsequent transferee or owner shall be provided with a
copy of such survey. No such equipment may be assigned,
sold, leased, or transferred until such documentation
survey has been verified and accepted by the department.

6. Notifications and reports to individuals.

a. Requirements for notification and reports to individuals
of exposure to radiation or radioactive material are
specified in subsection 3 of section 33-10-10-01.

b. When a licensee or registrant is required pursuant to
subsection 4 to report to the department any exposure of
an individual to radiation or radioactive material, the
licensee or registrant shall also notify the individual.
Such notice shall be transmitted at a time not later than
the transmittal to the department, and shall comply with
the provisions of subsection 3 of section 33-10-10-01.

History: Amended effective October 1, 1982; June 1, 1986.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33-10-05-01. Purpose. This chapter establishes radiation safety
requirements for persons utilizing sources of radiation for industrial
radiography. The requirements of this chapter are in addition toy and
ret in substitutien fewr; the other wregutatienms applicable
requirements of this article.

History: Amended effective June 1, 1986.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33-10-05-03. Definitions. As used in this chapter:

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

a. "Cabinet radiography" means industrial radiography
conducted in an enclosure or cabinet so shielded that
every Jlocation on the exterior meets the conditions
specified in subsection 5 of section 33-10-04-02.
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(1) "Cabinet X-ray system" means an X-ray system with the
X-ray tube installed in an enclosure (hereinafter
termed "cabinet") which, independently of existing
architectural structures except the floor on which it
may be placed, 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 x 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.

(2) "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.

b. "Shielded-room radiography" means industrial radiography
conducted in a room so shielded that every location on the
exterior meets the conditions specified in subsection 5 of
section 33-10-04-02.

"Industrial radiography" means the examination of the
macroscopic structure of materials by nondestructive methods
utilizing sources of radiation.

"Permanent radiographic installation" means a shielded
installation or structure designed or intended for radiography
and in which radiography is regularly performed.

"Personal supervision" means supervision such that the
supervisor is physically present at the wradiegraphy site
where sources of radiation and associated equipment are being
used, watching the performance of the radiographer's assistant
and in such proximity that eentaet ean be maintained and
immediate assistance can be given as required.

"Radiographer" means any individual who performs, or provides
personal supervision of, industrial radiographic operations
and who is responsible to the Tlicensee or registrant for
assuring compliance with the requirements  of these

reequiatiens this article and all license (or certificate of
registration) conditions.

"Radiographer's assistant” means any individual who, under the
personal supervision of a radiographer, uses sources of
radiation, related handling tools, or radiation survey
instruments in industrial radiography.
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10.

11.

"Radiographic exposure device" means any instrument containing
a sealed source fastened or contained therein, in which the
sealed source or shielding thereof may be moved, or otherwise
changed, from a shielded to unshielded position for purposes
of making a radiographic exposure.

"Shielded position" means the location within the radiographic
exposure device or storage container which, by manufacturer's
design, 1is the proper Tlocation for storage of the sealed
source.

"Source changer" means a device designed and used for
replacement of sealed sources in radiographic exposure
devices, including those source changers also used for
transporting and storage of sealed sources.

""Storage container" means a device in which sealed sources are
transported or stored.

"Temporary jobsite" means any location where industrial

History:

General Authority: NDCC 28-32-02

radiography is performed other than the locations listed in a
specific license or certificate of registration.

Amended effective October 1, 1982; June 1, 1986.

Law Implemented: NDCC 28-32-02

33-10-05-04. Equipment control.

1.

Limits on levels of radiation for radiographic exposure
devices and storage containers. Radiographic exposure devices
measuring less than four dinches [10 centimeters] from the
sealed source storage position to any exterior surface of the
device shall have no radiation level 1in excess of fifty
milliroentgens per hour at six inches [15 centimeters] from
any exterior surface of the device. Radiographic exposure
devices measuring a minimum of four inches [10 centimeters]
from the sealed source storage position to any exterior
surface of the device, and all storage containers for sealed
sources or outer containers for radiographic exposure devices,
shall have no radiation level 1in excess of two hundred
milliroentgens per hour at any exterior surface, and ten
milliroentgens per hour at one meter from any exterior
surface. The radiation levels specified are with the sealed
source in the shielded (i.e., "off") position.

Locking of sources of radiation.
a. Each source of radiation shall be provided with a lock or
outer-locked container designed to prevent unauthorized or

accidental production of radiation or removal or exposure
of a sealed source and shall be kept locked at all times

262



except when under the direct surveillance of a
radiographer or radiographer's assistant, or as may be
otherwise authorized pursuant to subsection 1 of section
33-10-05-06. Each storage container and source changer
likewise shall be provided with a lock and kept locked
when containing sealed sources except when the container
is wunder the direct surveillance of a radiographer or
radiographer's assistant.

b. Radiographic exposure devices, source changers, and
storage containers, prior to being moved from one location
to another and also prior to being secured to a given
location, shall be locked and surveyed to assure that the
sealed source is in the shielded position.

Storage precautions. Locked radiographic exposure devices,
source changers, source containers, and storage containers
shall be physically secured to prevent tampering or removal by
unauthorized personnel.

Radiation survey instruments. The Tlicensee or registrant
shall maintain sufficient calibrated and operable radiation
survey instruments to make physical radiation surveys as
required by this chapter and chapter 33-10-04. Each radiation
survey instrument shall be calibrated at energies appropriate
for use, at intervals not to exceed three months and after
each instrument servicing amd a, such that accuracy within
plus or minus twenty percent can be demonstrated at two or
more widely separated points, other than zero, on each scale.
A record shall be maintained of the Tlatest date of
calibration. Instrumentation required by this subsection
shall have a range such that two milliroentgens per hour
through one roentgen per hour can be measured.

Leak testing, repair, tagging, opening, modification, and
replacement of sealed sources.

a. The replacement of any sealed source fastened to or
contained in a radiographic exposure device and leak
testing, repair, tagging, opening, or any other
modification of any sealed source shall be performed only
by persons specifically authorized to do so by the
department, the United States nuclear regulatory
commission, or any agreement state.

b. Each sealed source shall be tested for leakage at
intervals not to exceed six months. In the absence of a
certificate from a transferor that a test has been made
within the six-month period prior to the transfer, the
sealed source shall not be put into use until tested.

c. The Tleak test shall be capable of detecting the presence
of five-thousandths microcurie of removable contamination

263



on the sealed source. An acceptable leak test for sealed
sources in the possession of a radiography licensee would
be to test at the nearest accessible point to the sealed
source storage position, or other appropriate measuring
point, by a procedure to be approved pursuant to paragraph
5 of subdivision e of subsection 3 of section 33-10-03-05.
Records of 1leak test results shall be kept in units of
microcuries and maintained for inspection by the
department for six months after the next required leak
test is performed or until the sealed source s
transferred or disposed.

d. Any test conducted pursuant to subdivisions b and ¢ which
reveals the presence of five-thousandths microcurie or
more of removable radioactive material shall be considered
evidence that the sealed source is leaking. The - 1icensee
shall immediately withdraw the equipment involved from use
and shall cause it to be decontaminated and repaired or to
be disposed of, in accordance with reguiatiens ef khe

depawtment this article. Within five days after
obtaining results of the test, the licensee shall file a
report with the department describing the equipment
involved, the test results, and the corrective action
taken.

e. A sealed source which is not fastened to or contained in a
radiographic exposure device shall have permanently
attached to it a durable tag at least one inch [2.54
centimeters] square bearing the prescribed radiation
caution symbol in conventional colors, magenta or purple
on a yellow background, and at least the instructions:
"Danger - Radicactive Material - Do Not Handle - Notify
Civil Authorities if Found".

Quarterly inventory. Each licensee shall conduct a quarterly
physical inventory to account for all sealed sources received
or possessed by the licensee. The records of the inventories
shall be maintained for inspection by the department and shall
include the quantities and kinds of radioactive material, the
location of sealed sources, and the date of the inventory.

Utilization Tlogs. Each licensee or registrant shall maintain

current logs, which shall be kept available for inspection by

the department showing for each source of radiation the
following information:

a. A description (or make and model number) of each source of
radiation or storage container in which the sealed source
is located.

b. The identity of the radiographer to whom assigned.

c. locations where used and dates of use.
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8.

History:

Inspection and maintenance ef radiegraphie expesure
deviees; sterage eentainers; and seuree cehangers,

a. The Tlicensee shall check for obvious defects in radiation
machines, radiographic devices, storage containers, and
source changers prior to use each day the equipment is
used.

b. The 1licensee shall conduct a program for inspection and
maintenance of radiation machines, radiographic exposure
devices, storage containers, and source changers at
intervals not to exceed three months or prior to the first
use thereafter to assure proper functioning of components
important to safety. All appropriate parts shall be
maintained in accordance with .the manufacturer's
specifications. Records of inspection and maintenance
shall be maintained for inspection by the department until
it authorizes their disposal.

c. If any inspection conducted pursuant to subdivision a or b
reveals damage to components critical to radiation safety,
the device shall be removed from service until repairs
have been made.

Permanent radiographic installations. Permanent radiographic
installations having high radiation area entrance controls of
the types described in subsection 3 of section 33-10-05-05
shall also meet the following requirements:

a. Each entrance that 1is wused for personnel access to the
high radiation area imn a permanent radiegraphie
instatiatien shall have both visible and audible

warning signals to warn the presence of radiation. The
visible signal shall be activated by radiation whenever
the source 1is exposed. The audible signal shall be

actuated when an attempt is made to enter the installation
while the source is exposed.

b. A control device or alarm system shall be tested for
proper operation at the beginning of each period of wuse.
Records of such tests shall be maintained for inspection
by the department until it authorizes their disposal.

Amended effective October 1, 1982; June 1, 1986.

General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33-10-05-05. Personal radiation safety requirements for
radiographers and radiographers' assistants.

 §F

Training and testing.
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The licensee or registrant shall not permit any individual
to act as a radiographer until such individual:

(1) Has been instructed in the subjects outlined in
Appendix A of this pawt chapter;

(2) Has received copies of and instruction in department
reeulations requirements contained in this part
chapter and 1in the applicable sections of chapters
33-10-04 and 33-10-10, department license under which
the radiographer will perform radiography, and the
licensee's operating and emergency procedures;

(3) Has demonstrated competence to use the licensee's
radiographic exposure devices, sealed sources,
related handling tools, and survey instruments; and

(4) Has demonstrated understanding of the instructions in
this paragraph by successful completion of a written
test and a field examination on the subjects covered.

The licensee or registrant shall not permit any individual
to act as a radiographer's assistant until such
individual:

(1) Has received copies of and finstruction 1in the
licensee's operating and emergency procedures;

(2) Has demonstrated competence to use, under the
personal supervision of the radiographer, the
radiographic  exposure devices, sealed sources,
related handling tools, and radiation survey
instruments that the assistant will use; and

(3) Has demonstrated understanding of the instructions in
this paragraph by successfully completing a written
or oral test and a field examination on the subjects
covered. '

Records of the above training, including copies of written
tests and dates of oral tests and field examinations,
shall be maintained for three years following termination
of employment.

Each 1licensee or registrant shall conduct an internal
audit program to ensure that the department's radioactive
material license conditions and the 1licensee's or
registrant's operating and emergency ©procedures are
followed by each radiographer and radiographer's
assistant. These internal audits shall be performed at
Teast quarterly, and each radiographer shall be audited at
least annually. Records of internal audits shall be
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maintained for inspection by the department for two years
from the date of the audit.

Operating and emergency procedures. The licensee's or
registrant's operating and emergency procedures shall include
instructions in at least the following:

a.

The handling and use of sources of radiation to be
employed such that no individual is likely to be exposed
to radiation doses in excess of the limits established in
chapter 33-10-04.

Methods and occasions for conducting radiation surveys.
Methods for controlling access to radiographic areas.

Methods and occasions for locking and securing sources of
radiation.

Personnel monitoring and the use of personnel monitoring
equipment, including steps that must be taken immediately
by radiography personnel in the event a pocket dosimeter
is found to be off scale.

Transportation to field 1locations, including packing of
sources of radiation in the vehicles, posting of vehicles,
and control of sources of radiation during transportation.

Minimizing exposure of individuals in the event of an
accident.

The procedure for notifying proper personnel in the event
of an accident.

Maintenance of records.
The inspection and maintenance of radiographic exposure

devjces and, source changers, storage containers, and
radiation machines.

Personnel monitoring control.

a.

No 1licensee or registrant shall permit any individual to
act as a radiographer or as a radiographer's assistant
unless, at all times during radiographic operations, each
such individual shall wear a direct-reading pocket
dosimeter and either film badge or a thermoluminescent
dosimeter badge. Pocket dosimeters shall have a range
from zero to at least two hundred milliroentgens and shall
be recharged daily or at the start of each shift. Each
badge and thermoluminescent dosimeter shall be assigned to
and worn by only one individual.
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History:
General Authority: NDCC 28-32-02

b. Pocket dosimeters shall be read and exposures recorded
daily.

c. Pocket dosimeters shall be checked at periods not to
exceed one year for correct response to radiation.
Acceptable dosimeters shall read within plus or minus
thirty percent of the true radiation expesed exposure.

d. An individual's film badge or thermoluminescent dosimeter
shall be immediately processed if a pocket dosimeter is
discharged beyond its range.

e. Reports received from the badge or thermoluminescent
dosimeter processor and records of pocket dosimeter
readings shall be maintained for inspection by the
department. e

Supervision of radiographers' assistants. Whenever a
radiographer's assistant uses radiographic exposure devices,
uses sealed sources or related source handling tools, or
conducts radiation surveys required by subsection 3 of section
33-10-05-06 to determine that the sealed source has returned
to the shielded position after an exposure, the assistant
shall be under the personal supervision of a radiographer.
The personal supervision shall include:

a. The radiographer's personal presence at the site where the
sealed sources are being used.

b. The ability of the radiographer to give immediate
assistance if required.

c. The radiographer's watching the assistant's performance of
the operations referred to in this section.

Amended effective October 1, 1982; June 1, 1986.

Law Implemented: NDCC 28-32-02

33-10-05-06. Precautionary procedures in  radiographic
operations.
1. Security. During each radiographic operation, the

radiographer or radiographer's assistant shall maintain a
direct surveillance of the operation to protect against
unauthorized entry into a high radiation area, as defined in
chapter 33-10-01, except (a) where the high radiation area is
equipped with a control device or alarm system as described in
paragraph 2 of subdivision ¢ of subsection 3 of section
33-10-04-03, or (b) where the high radiation area is locked to
protect against unauthorized or accidental entry.
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Posting. Notwithstanding any provisions in subdivision c of
subsection 4 of section 33-10-04-03, areas in which
radiography is being performed shall be conspicuously posted
as required by paragraph 1 of subdivision ¢ of subsection 3 of
section 33-10-04-03 and subdivision b of subsection 3 of
section 33-10-04-03.

Radiation surveys and survey records.

a. No radiographic operation shall be conducted unless
calibrated and operable radiation survey instrumentation
as described in subsection 4 of section 33-10-05-04 is
available and used at each site where radiographic
exposures are made.

b. A survey with a radiation survey instrument shall be made
after each radiographic exposure to determine that the
sealed source has been returned to its shielded position.
The entire circumference of the radiographic exposure
device shall be surveyed. If the radiographic exposure
device has a source guide tube, the survey shall include
the guide tube.

c. A physical radiation survey shall be made to determine
that each sealed source is in its shielded position prior
to securing the radiographic exposure device or storage
container, as specified in subsection 2 of section
33-10-05-04.

d. A physical radiation survey shall be made after each
radiographic exposure using radiation machines to
determine that the machine is "off".

g

A reeeored of the survey reguired in subdivisien b
Records shall be kept of the surveys required by
subdivisions ¢ and d. Such records shall be maintained
for inspection by the department whern £he survey is
the tas€ survey prier te teeking the
radiegraphie exposure deviee and ending direets
surveiilanee of the eperatien for two years.

Records required at temporary Jjobsites. Each licensee or
registrant conducting industrial radiography at a temporary
site shall have the following records available at that site
for inspection by the department:

a. Appropriate 1license or certificate of registration or
equivalent document.

b. Operating and emergency procedures.

c. Applicable reguiatiens rules.

269



d. Survey records required pursuant to subsection 3 for the
period of operation at the site.

e. Daily pocket dosimeter records for the period of operation
at the site.

f. The latest instrument calibration and leak test record for
specific devices in use at the site. Acceptable records
include tags or labels which are affixed to the device or
survey meter.

5. Special requirements and exemptions for enclosed radiography.

a. Systems for enclosed radiography designed to allow
admittance of individuals shall:

(1) Comply with all applicable requirements of this part
and subsection 5 of section 33-10-04-02. If such a
system is a certified cabinet X-ray system, it shall
comply with all applicable requirements of this
chapter and 21 CFR 1020.40,

(2) Be evaluated at intervals not to exceed one year to
assure compliance with the applicable requirements as
specified in  paragraph 1. Records of these
evaluations shall be maintained for inspection by the
department for a period of two years after the
evaluation.

b. Cabinet X-ray systems designed to exclude individuals are
exempt from the requirements of this chapter except that:

(1) Operating personnel must be provided with either a
film badge or a thermoluminescent dosimeter and
reports of the results must be maintained for
inspection by the department.

(2) No registrant shall permit any individual to operate
a cabinet X-ray system until such dindividual has
received a copy of and instruction in the operating
procedures for the unit and has demonstrated
competence in 1{ts use. Records which demonstrate
compliance with this paragraph shall be maintained
for 1inspection by the agemey department until
disposition is authorized by the department.

(3) Tests for proper operation of high radiation area
control devices or alarm systems, where applicable,
must be conducted and recorded in accordance with
subsection 9 of section 33-10-05-04.

(4) The registrant shall perform an evaluation at
intervals not to exceed one year, to determine
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conformance with subsection 5 of section 33-10-05-04.
If such a system is a certified cabinet X-ray system,
it shall be evaluated at intervals not to exceed one
year to determine conformance with 21 CFR 1020.40.
Records of these evaluations shall be maintained for
inspection by the department for a period of two
years after the evaluation.

c. Certified cabinet X-ray systems shall be maintained in
compliance with 21 CFR 1020.40 unless prior approval has
been granted by the department pursuant to subsection 1 of
section 33-10-01-05.

History: Amended effective October 1, 1982; June 1, 1986.
General Authority: NDCC 28-32-02 ;
Law Implemented: NDCC 28-32-02

33-10-06-01. Scope. This chapter establishes requirements, for
which a registrant is responsible, for use of X-ray equipment by or
under the supervision of an individual authorized by and licensed in
accordance with state statutes to engage in the healing arts or
veterinary medicine. The requirements of this chapter are in addition
toy and net in substitutien f£ewsy; other applicable requirements of
this article.

History: Amended effective June 1, 1986.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33-10-06-02. Definitions. As used in this chapter, the following
definitions apply:

1. "Accessible surface" means the external surface of the
enclosure or housing provided by the manufacturer.

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

3. "Aluminum equivalent" means the thickness of type 1100
aluminum alloy affording the same attenuation, under specified
conditions, as the material in question. (The nominal
chemical composition of type 1100 aluminum alloy 1is ninety-
nine percent minimum aluminum, twelve-hundredths percent
copper.)

4. "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 the employee or agent who
assembles components into an X-ray system that is subsequently
used to provide professional or commercial services.
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10.

11.

12.

13.

14.

15.

"Attenuation block" means a block or stack, having dimensions
twenty centimeters by twenty centimeters by three and
eight-tenths centimeters, of type 1100 aluminum alloy or other
materials having equivalent attenuation.

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

"Barrier" (see "protective barrier").

"Beam axis" means a line from the source through the centers
of the X-ray fields.

"Beam-1imiting device" means a device which provides a means
to restrict the dimensions of the X-ray field.

"Beam monitoring system" means a system designed to detect and
measure the radiation present in the useful beam.

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

"Certified components" means components of X-ray systems which
are subject to regulations promulgated under the Radiation
Control for Health and Safety Act of 1968 [Pub. L. 90-602].

"Certified system" means any X=-ray system which has one or
more certified component or components.

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

"Coefficient of variation" or "C" means the ratio of the

standard deviation to the mean value of a population of
observations. It is estimated using the following equation:
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c=s=1 (x;-X)2 172

‘—‘{. X n-1
where: .
s = Estimated standard deviation of the population.
X = Mean value of observations in sample.
X; = ith observation in sample.
n = Number of observations in sample.

16. "Contact therapy system" means an X-ray system used for

therapy with-the X-ray tube port placed in contact with or
within five centimeters of the surface being treated.

17. "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.

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

19. "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.

20. '"Detector" means radiation detector.

21. "Diagnostic source assembly" means the tube housing assembly
with a beam=-1imiting device attached.

22. "Diagnostic X-ray system" means an X-ray system designed for
irradiation of any part of the human body for the purpose of
diagnosis or visualization.

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

24. "Entrance exposure rate" means the reemtgens exposure per
unit time at the point where the center of the wuseful beam
enters the patient.

25. "Equipment" means X-ray equipment.

26= !Expesurel! means the quetient eof dQ by dm where €9

is the abseiute vaiue of the £etat echarge of the
iens ef ene sign predueced in ai¥ when aii £he
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27=

28«

29-

33 30,

33- 31.

35+ 32.

34-

29,

electreons {(negatr¥ens and pesitrensy iibewated by
phetens inm a veiume eiement of aiy¥ having mass dm

are ecompieteiry stepped in aivr- tThe speeia: wniE
ef expesure is the reentgen-y

When the werd expesure is used in this cehapter £o
mean ene o meve iwwadiatiens of a persen for

heating areEs purpese,; o¥ in a moere gemera: senses
i€ wiii net be underiined-

"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.

"Filter" means material placed in the useful beam to absorb
preferentially selected radiations. 2

28. "Fluoroscopic imaging assembly" means a subsystem in which X-

ray photons produce a fluoroscopic image. It includes the
image receptor or receptors such as the image intensifier and
spot=film device, electrical interlocks, if any, and

structural material providing 1linkage between the image
receptor and diagnostic source assembly.

"Focal spot" means the area projected on the anode of the

36=

X-ray tube by the electrons accelerated from the cathode and
from which the useful beam originates.

UFuil beam detecter! means a wadiatien detector of
suelh sise Ethat £he tetal ervess seectien of £he
mAXimum sige usefu: beam s intereepted-

"General purpose radiographic X-ray system" means any
radiographic X-ray system which, by design, is not limited to
radiographic examination of specific anatomical regions.

"Gonad shield" means a protective barrier for the testes or
ovaries.

"Half-value layer" means the thickness of specified material
which attenuates the beam of radiation to an extent such that
the exposure rate is reduced to one-half of its original
value. In this definition the contribution of all scattered
radiation, other than any which might be present initially in
the beam concerned, is deemed to be excluded.

"Healing arts screening" means the testing of human beings
using X-ray machines for the detection or evaluation of health
indications when such tests are not specifically and
individually ordered by a licensed practitioner of the healing
arts legally authorized to prescribe such X-ray tests for the
purpose of diagnosis or treatment.
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35= 34. "Heat unit" means a unit of energy equal to the product of the
peak kilovoltage, milliamperes, and seconds, i.e., kVp x mA «x

seconds.
36= 35. "HVL" means half-value layer.
37= 36. "Image intensifier" means a device, installed in its housing,

which instantaneously converts an X-ray pattern into a
corresponding light image of higher energy density.

38= 37. "Image receptor" means any device, such as a fluorescent
screen or radiographic film, which transforms incident X-ray

photons either into a visible image or into another form which
can be made into a visible image by further transformations.

39~ 38. "Image receptor support" means, for mammographic systems, that
part of the system designed to support the image receptor in a
horizontal plane during a mammographic examination.

48= 39. "Inherent filtration" means the filtration of the useful beam
provided by the permanently installed components of the tube
housing assembly.

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

42« 41. "Irradiation" means the exposure of matter to ionizing
radiation.

43« 42. "Kilovolts peak" means peak tube potential.
44- 43. "kV" means kilovolts.
45~ 44. "kVp" means peak tube potential.

46~ 45. "kWs" means kilowatt second. It is equivalent to 10 kVemAes,

(A)kWs = (X)kV x (Y)mA x (Z)s x kWs = XYZ kVs

10°kV x mS X s 103

47= 46. "lLead equivalent" means the thickness of lead affording the
same attenuation, under specified conditions, as the material
in question.

48- 47. "Leakage radiation" means radiation emanating from the
diagnostic or therapeutic source assembly except for:

a. The useful beam.
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48<

58=

5%~

53

53«

48.

b. Radiation produced when the exposure switch or timer is
not activated.

"Leakage technique factors" means the technique factors
associated with the tube heusing djagnostic or therapeutic
assembly which are used in measuring leakage radiation. They
are defined as follows:

a. For diagnostic source assemblies intended for capacitor
energy storage equipment, the maximum-rated peak tube
potential and the maximum-rated number of exposures in an
hour for operation at the maximum-rated peak tube
potential with the quantity of charge per exposure being
ten millicoulombs, i.e., ten milliampere seconds, or the
minimum obtainable from the unit, whichever is larger.

b. For diagnostic source assemblies intended for field
emission equipment rated for pulsed operation, the
maximum-rated peak tube potential and the maximum-rated
number of X-ray pulses in an hour for operation at the
maximum-rated peak tube potential.

c. For all other equipment diagnostic or therapeutic source

- assemblies, the maximum-rated peak tube potential and the

maximum-rated continuous tube current for  the
maximum-rated peak tube potential.

"Light field" means that area of the intersection of the light
beam from the beam-limiting device and one of the set of
planes parallel to and idincluding the plane of the image
receptor, whose perimeter is the locus of points at which the
illumination is one-fourth of the maximum in the intersection.

50. "Line-voltage regulation" means the difference between the

51.
52.

no-load and the loadline potentials expressed as a percent of
the Tloadline potential. It is calculated using the following
equation:

Percent line-voltage regulation = 100 (Vp-v1)/vy

where:

Vhp = No-load line potential and

Vy = Load line potential

"mA" means millijampere.

mAs" means milliampere second.
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54- 53

55«

56-

§37- 56

8= 57

"Maximum line current" means the root-mean-square current in
the supply line of an X-ray machine operating at its maximum
rating.

. "Mobile X-ray equipment" (See "X-ray equipment").

. "Peak tube potential" means the maximum value of the potential

difference across the X-ray tube during an exposure.

"Phototimer" means a method for controlling radiation
exposures to image receptors by the amount of radiation which
reaches a radiation monitoring device. The radiation

monitoring device is part of an electronic circuit which
controls the duration of time the tube is activated (See
"automatic exposure control").

"PID" means position indicating device.

"Portable X-ray equipment" (see "X-ray equipment").

60.

"Position 1indicating device" means a device on dental X-ray
equipment used to indicate the beam position and to establish
a definite source-surface (skin) distance. It may or may not
incorporate or serve as a beam-limiting device.

"Primary dose monitoring system" means a system which will

66= 61.

63~ 62.

63= 63.

63= 64.

64 65.

monitor the useful beam during irradiation and which will
terminate irradiation when a preselected number of dose
monitor units have been acquired.

"Primary protective barrier" means protective barrier.

"Protective apron" means an apron made of radiation absorbing
materials used to reduce radiation exposure.

"Protective barrier" means a barrier of radiation absorbing
material or materials used to reduce radiation exposure. The
types of protective barriers are as follows:

a. "Primary protective barrier" means the material, excluding
filters, placed in the wuseful beam, for protection
purposes, to reduce the radiation exposure.

b. "Secondary protective barrier" means a barrier sufficient
to attenuate the stray radiation to the required degree.

"Protective glove" means a glove made of radiation absorbing
materials used to reduce radiation exposure.

"Qualified expert" means an individual who has demonstrated to

the satisfaction of the department that such individual
possesses the knowledge and training to measure ionizing
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radiation, to evaluate safety techniques, and to advise
regarding radiation protection needs.

65= 66. "Radiation detector" means a device which in the presence of
radiation provides by either direet or indireet meanss;
a signal or other indication suitable for use in measuring one
or more quantities of incident radiation.

66= 67. "Radiation therapy simulation system" means a radiographic or
fluoroscopic X-ray system intended for localizing the volume
to be exposed during radiation therapy and confirming the
position and size of the therapeutic irradiation field.

67- 68. "Radiograph" means an 1image receptor on which the image is
created directly or indirectly by an X-ray pattern and results
in a permanent record. o

©8-= 69. "Radiographic 1imaging system" means any system whereby a
permanent or semipermanent image is recorded on an image
receptor by the action of ionizing radiation.

70. "Radiological physicist" means an individual who:

a. Is certified by the American board of radiology in
therapeutic radiological physics, radiological physics, or
X-ray and gamma-ray physics;

b. Has a bachelor's degree in one of the physical sciences or
engineering and three year's full-time experience working
in therapeutic radiological physics under the direction of
a physicist certified by the American board of radiology.
The work duties must include duties involving the
calibration and spot checks of a medical accelerator or a
sealed source teletherapy unit; or

c. Has a master's or a doctor's degree 1in physics,
biophysics, radiological physics, health physics, or
engineering; has had one year's full-time training in
therapeutic radiological physics; and has had one year's
full-time work experience in a radiotherapy facility where
the individual's duties involve calibration and spot
checks of a medical accelerator or a sealed source
teletherapy unit.

9= 71. "Rating" means the operating limits as specified by the
component manufacturer.

78= 72. "Recording" means producing a permanent form of an image
resulting from X-ray photonssy exg=s £iimy videe tape.

73i- YRegistransl means any persemn whe ewns e

pessesses and administrativeiry eeonEveis an X-¥ay
system whieh is used te deiiberateiy expese humans
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33+ 73.

73+ 74.

75.

or animais to the useful beam of the system and is
reequired by ehapters 33-10-0% and 33-10-02 ke
register with this departmenst-

"Response time" means the time required for an instrument
system to reach ninety percent of its final reading when the
radiation-sensitive volume of the instrument system is exposed
to a step change in radiation flux from =zero sufficient to
provide a steady-state midscale reading.

"Scattered radiation" means radiation that, during passage
through matter, has been deviated in direction (See '"direct
scattered radiation").

"Secondary dose monitoring system" means a system which will

F4- 76
35= 77

Fe= 78

?3= 79

78= 80

9= 81

86- 82

8- 83

84.

terminate irradiation in the event of failure of the primary
system.

"Secondary protective barrier" means protective barrier.

"Shutter" means a device attached to the tube housing assembly
which can totally intercept the useful beam and which has a
lead equivalency not Tless than that of the tube housing
assembly.

"SID" means source-image receptor distance.
"Source" means the focal spot of the X-ray tube.

"Source-image receptor distance" means the distance from the
source to the center of the input surface of the image
receptor.

"Spot  check" means ar abbreviated ealibratien a
procedure which 1is performed to assure that a previous
calibration continues to be valid.

"Spot film" means a radiograph which 1is made during a
fluoroscopic examination to permanently record conditions
which exist during that fluoroscopic procedure.

"Spot-film device" means a device intended to transport or
position a radiographic image receptor between the X-ray
source and fluoroscopic image receptor. It includes a device
intended to hold a cassette over the input end of an image
intensifier for the purpose of making a radiograph.

"SSD" means the distance between the source and the skin of

82- 85.

the patient.
"Stationary X-ray equipment" means X-ray equipment.
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83~ 86. "Stray radiation" means the sum of leakage and scattered
radiation.

84~ 87. "Technique factors" means the conditions of operation. They
are specified as follows:

a. For capacitor energy storage equipment, peak tube
potential in kV and quantity of charge in mAs.

b. For field emission equipment rated for pulsed operation,
peak tube potential in kV and number of X-ray pulses.

c. For all other equipment, peak tube potential in kV and
either tube current in mA and exposure time in seconds, or
the product of tube current and exposure time in mAs.

85- U!Transmissien detecteor! means a radiatieon detectow
threough whieh the useful beam or part of the useful
beam passes-

86= U!Tweatment veiumel! means the regiens AR £he
patients; €0 whieh a speeified dose is intended <teo
be deitivered=

88. "Termination of radiation" means the stopping of irradiation
in a fashion which will not permit continuance of irradiation
without the resetting of operating conditions at the control

panel.

89. "Traceable to a national standard" means that a quantity or a
measurement has been compared to a national standard directly
or indirectly through one or more intermediate steps and that
all comparisons have been documented.

87= 90. "Tube" means an X-ray tube, unless otherwise specified.

88~ 91. "Tube housing assembly" means the tube housing with tube
installed. It includes high-voltage and/or filament
transformers and other appropriate elements when such are
contained within the tube housing.

89- 92. "Tube rating chart" means the set of curves which specify the
rated limits of operation of the tube in terms of the
technique factors.

98- 93. "Useful beam" means the radiation whieh passes emanating
from the tube housing port or the radiation head and passing
through the #ube heusing pert and £he aperture of the
beam-1imiting device when the exposure switeh e¥ Eimer =is

aeeivated controls are in a mode to cause the system to
produce radiation.
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92-

92~

S3=

94-

98-

9e-

93=

98«

99=

9.

"Variable-aperture beam-1imiting device" means a beam-limiting
device which has capacity for stepless adjustment of the X-ray
field size at a given source-image receptor distance.

"Wisible area" means that portion of the input surface of the
image receptor over which incident X-ray photons are producing
a visible image.

"Wedge filter" means an added filter effecting continuous
progressive attenuation on all or part of the useful beam.

97. "X-ray control" means a device which controls input power to

the X-ray high-voltage generator or the X-ray tube. It
includes equipment such as timers, phototimers, automatic
brightness stabilizers, and similar devices, which control the
technique factors of an X-ray exposure.

"X-ray equipment" means an X-ray system, subsystem, or
component thereof. Types of X-ray equipment are as follows:

a. "Mobile X-ray equipment" means X-ray equipment mounted on
a permanent base with wheels or casters for moving while
completely assembled.

b. "Portable X-ray equipment" means X-ray equipment designed
to be hand-carried.

c. "Stationary X-ray equipment" means X-ray equipment which
is installed in a fixed location.

"X-ray field" means that area of the intersection of the
useful beam and any one of the set of planes parallel to and
including the plane of the image receptor, whose perimeter is
the locus of points at which the exposure rate 1is one-fourth
of the maximum in the intersection.

"X-ray high-voltage generator" means a device which transforms
electrical energy from the potential supplied by the X-ray
control to the tube operating potential. The device may also
include means for transforming alternating current to direct
current, filament transformers for the X-ray tube, high-
voltage switches, electrical protective devices, and other
appropriate elements.

"X-ray system" means an assemblage of components for the
controlled production of X-rays. It includes minimally an X-
ray high-voltage generator, and X-ray control, a tube housing
assembly, a beam-1imiting device, and the necessary supporting
structures. Additional components which function with the
system are considered integral parts of the system.

. "X-ray subsystem" means any combination of two or more

components of an X-ray system.
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3200= 103."X-ray tube" means any electron tube which is designed to be
used primarily for the production of X-rays.

History: Amended effective October 1, 1982; June 1, 1986.

General Authority: NDCC 28-32-02

Law Implemented: NDCC 28-32-02

33-10-06-03. General requirements.

1. Administrative controls.

a.

Registrant. The registrant shall be responsible for
directing the operation of the X~ray systems which have
been registered with the department. The registrant or
the registrant's agent shall assure that the following
provisions are met in the operation of the X-ray system.

(1) An X-ray system which does not meet the provisions of
this arttete chapter shall not be operated for
diagnostic or therapeutic purposes, if so directed by
the department.

(2) Individuals who will be operating the X-ray systems
shall be adequately instructed in the safe operating
procedures and be competent in the safe use of the
equipment. As a minimum, such instruction should
consist of subjects outlined in Appendix F of this
chapter.

(3) A chart shall be provided in the vicinity of the
diagnostic X-ray system's control panel,  which
specifies for all examinations performed with that
system the following information:

(a) Patient's anatomical size versus technique
factors to be utilized.

(b) Type and size of the film or film-screen
combination to be used.

(c) Type and focal distance of the grid to be used,
if any.

(d) Source to image receptor distance to be used.

(e) Type and location of placement of gonad
shielding to be used.

(4) Written safety procedures and rules shall be provided
to each individual operating X-ray -equipment,
including any restrictions of the operating technique
required for the safe operation of the particular X-
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(5)

(6)

(7)

(8)

ray system. The operator shall be able to
demonstrate familarity with %hese »uies this
article.

Except for patients who cannot be moved out of the
room, only the staff and ancillary personnel required
for the medical procedure or training shall be in the
room during the radiographic exposure. Other than
the patient being examined:

(a) A1l individuals shall be positioned such that no
part of the body will be struck by the wuseful
beam unless protected by five-tenths millimeter
Tead equivalent.

(b) Staff and ancillary personnel shall be protected

from the direct scatter radiation by protective

* aprons or whole body protective barriers of not

less than twenty-five hundredths millimeter lead
equivalent. 1

(c) Patients who cannot be removed from the room
shall be protected from the direct scatter
radiation by whole body protective barriers of
twenty-five hundredths millimeter lead
equivalent or shall be so positioned that the
nearest portion of the body is at least two
meters from both the tube head and the nearest
edge of the image receptor.

Gonad shielding of not 1less than twenty-five
hundredths millimeter lead equivalent shall be used
for patients who have not passed the reproductive age
during radiographic procedures in which the gonads
are in the wuseful beam, except for cases in which
this would interfere with the diagnostic procedure.

Individuals shall not be exposed to the useful beam
except for healing arts purposes and such exposure
has been authorized by a licensed practitioner of the
healing arts. This provision specifically prohibits
deliberate exposure for the following purpose:

(a) Exposure of an individual for training,
demonstration or other non-healing-arts
purposes; and

(b) Exposure of an individual for the purpose of
healing arts screening except as authorized by
paragraph % 11.

When a patient or film must be provided with
auxiliary support during a radiation exposure:
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(a) Mechanical holding devices shall be used when
the technique permits. The safety rules,
required by this section shall list individual
projections where holding devices cannot be
utilized.

(b) Written safety procedures, as required by
paragraph 4, shall indicate the requirements for
selecting a holder and the procedure the holder
shall follow.

(c) The human holder shall be protected as required
by paragraph 5.

(d) No idindividual shall be used routinely to hold
film or patients. .

{e3Buelh heidimeg shai: be permitted enty :iIn
very unudsuat: and rare situatieonss

¢£3 (e) In those cases where the patient must hold the
film, except during intraoral examinations, any
portion of the body other than the area of
clinical interest struck by the useful beam
shall be protected by not less than five~tenths
millimeter lead equivalent material.

tgy (f) A record shall be made of the examination and
shall include the name of the human holder, date
of the examination, number of exposures, and
technique factors utilized for the exposure.

(9) Procedures and auxiliary equipment designed to
minimize patient and personnel exposure commensurate
with the needed diagnostic information shall be
utilized. This is interpreted to include but not
limited to:

(a) The speed of film or screen and film
combinations shall be the fastest speed
consistent with the diagnostic objective of the
examinations.

(b) The radiation exposure to the patient shall be
the minimum exposure required to produce images
of good diagnostic quality.

(c) Portable or mobile equipment shall be used only
for examinations where it dis impractical to
transfer the patients to a stationary
radiegraphie X-ray installation.
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(d) X-ray systems subject to section 33-10-06-06
shall not be utilized in procedures where the
source to patient distance is less than thirty
centimeters.

(10) A1l individuals who are associated with the operation
of an X-ray system are subject to the requirements of
subsections 1 and 2 of section 33-10-04-02. In
addition:

(a) When protective clothing or devices are worn on
portions of the body and a monitoring device is
required, at least one such monitoring device
shall be utilized as follows:

(1] When an apron 1is worn, the monitoring
device shall be worn at the collar outside
of the apron.

[2] The dose to the whole body based on the
maximum dose attributed to the most
critical organ shall be recorded in_the
reports required by subsection 1 of section
33-10-04-05. If more than one device is
used and a record is made of the data, each
dose shall be identified with the area
where the device was worn on the body.

(b) Exposure of a personnel monitoring device to
deceptively indicate a dose delivered to an
individual is prohibited.

(11) Healing arts screening. Any person proposing to
conduct a healing arts screening program shall not
initiate such a program without prior approval of the
department. When requesting such approval, that
person shall submit the information outlined in
Appendix € E of this chapter. If any information
submitted to the department becomes invalid or
outdated, the department shall be immediately
notified.

Information and maintenance record and associated
information. The registrant shall maintain the following
information for each X-ray system for inspection by the
department:

(1) Maximum rating of technique factors.

(2) Model and serial numbers of all certifiable
components.
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(3) Aluminum equivalent filtration of the useful beam,
including any routine varijation.

(4) Tube rating charts and cooling curves.

(5) Records of surveys, calibrations, maintenance, and
modifications performed on the X-ray system after the
effective date of section 33-10-06-03 with the names
of persons who performed such services.

(6) A scale drawing of the room in which a stationary X-
ray system is located with such drawing indicating
the use of areas adjacent to the room and an
estimation of the extent of occupancy by an
individual in such areas. In addition, the drawing
shall include: :

(a) The results of a survey for radiation levels
present at the operator's position and at
pertinent points outside the room at specified
test conditions; or -

(b) The type and thickness of materials, or lead
equivalency, or each protective barrier.

(7) A copy of all correspondence with this department
regarding that X-ray system.

X-ray log. Each facility shall maintain an X-ray log
containing the examinatiens and the dates <£hese

examinatieons were perfermed- The 1eg shai:i
indicate when the teehniques or precedures vary
£rem these speeified in €he technigue ehart

required in paragraph 3 ef subdivisien a

subseetien i= The teg shat: eentain £he

information required by paragraphs 7 and 9
subdivisien a ef subseetien % patient's name, the

type of examinations, and the dates those examinations
were performed. When the patient or film must be provided
with human auxiliary support, the name of the human holder
shall be recorded.

2. Plan review.

a.

Prior to construction, the floor plans and equipment
arrangement or all new installations, or modifications of
existing installations, utilizing X-rays for diagnostic or
therapeutic purposes shall be submitted to the agerey
department for review and approval. The required
information is denoted in Appendices A and B of this
chapter.
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b. The department may require the applicant to utilize the
services of a qualified expert to determine the shielding
requirements prior to the plan review and approval.

c. The approval of such plans shall not preclude the
requirement of additional modifications should a
subsequent analysis of operating conditions indicate the
possibility of an individual receiving a dose in excess of
the 1limits prescribed in subsections 1, 4, and 5 of
section 33-10-04-02 e£ these regulatiens.

History: Amended effective October 1, 1982; June 1, 1986.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33-10-06-04. General requirements for all diagnostic X-ray
systems. In addition " to other requirements of this chapter, all
diagnostic X-ray systems shall meet the following requirements:

1. Warning 1label. The control panel containing the main power
switch shall bear the warning statement, legible and
accessible to view: "WARNING: This X-ray unit may be
dangerous to patient and operator unless safe exposure factors
and operating instructions are observed."

2. Battery charge indicator. On battery-powered X-ray
generators, visual means shall be provided on the control
panel to indicate whether the battery is in a state of charge
adequate for proper operation.

3. Leakage radiation from the diagnostic source assembly. The
leakage radiation from the diagnostic source assembly measured
at a distance of one meter in any direction from the source
shall not exceed one hundred milliroentgens in one hour when
the X-ray tube is operated at its leakage technique factors.
Compliance shall be determined by measurements averaged over
an area of one hundred square centimeters with no linear
dimension greater than twenty centimeters.

4. Radiation from components other than the diagnostic source
assembly. The radiation emitted by a component other than the
diagnostic source assembly shall not exceed two milliroentgens
in one hour at five centimeters from any accessible surface of
the component when it is operated in an assembled X-ray system
under any conditions for which it was designed. Compliance
shall be determined by measurements averaged over an area of
one hundred square centimeters with no Tlinear dimension
greater than twenty centimeters.

5. Beam quality.

a. Half-value layer.
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(1) The half-value Tlayer (HVL) of the useful beam for a
given X-ray tube potential shall not be less than the
values shown in Table I. If 4t is necessary to
determine such half-value layer at an X-ray tube
potential which 1is not 1listed in Table I, linear
interpolation or extrapolation may be made.

TABLE I
Measured Half-value
Potential Layer
Design Operating Range (Kilovolts (Millimeters
(Kilovolts Peak) peak) of aluminum)

Below 50 . . . . . . . . 30 0.3.

40 0.4

49 0.5
50 to70 . . . . . . .. 50 .2

60 .3

70 1.5
Above 70 . . . . . . . . 71 2.1

80 2.3

90 2.5

100 2.7

110 3.0

120 3.2

130 3.5

140 3.8

150 4.1

(2) The above half-value Tlayer criteria will be
considered to have been met if it can be demonstrated
that the aluminum equivalent of the total filtration
in the primary beam is not less than that shown in
Table II.
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TABLE II

Filtration Required vs. Operating Voltage

Total Filtration
(inherent plus added)

Operating Voltage (kVp) (millimeters aluminum
equivalent)
Below 50 .- . o « e "8 o 0.5 millimeters
BB = 701 o « o o 5 5w ow 1.5 millimeters
Above: 700 o v o v o o e K 2.5 millimeters

(3) In addition to the requirements of paragraph 1, all
intraoral dental radiographic systems manufactured on
and after December 1, 1980, shall have a minimum
half-value layer not less than one and one-half
millimeters aluminum equivalent filtration
permanently installed in the useful beam.

¢3% (4) Beryllium window tubes shall have a minimum of five-
tenths millimeter aluminum equivalent filtration
permanently installed in the useful beam.

¢4y (5) For capacitor energy storage equipment, compliance
with the requirements of this subsection shall be
determined with the maximum quantity of charge per
exposure.

¢53 (6) The required minimal aluminum equivalent filtration
shall include the filtration contributed by all
materials which are always present between the source
and the patient.

b. Filtration controls. For X-ray systems which have
variable kilovolts peak and variable filtration for the
useful beam, a device shall 1link the kilovolts peak
selector with the filters and shall prevent an exposure
unless the minimum amount of filtration required by
paragraphs 1 or 2 of subdivision a is in the useful beam
for the given kilovolts peak which has been selected.

Multiple tubes. Where two or more radiographic tubes are
controlled by one exposure switch, the tube or tubes which
have been selected shall be clearly indicated prior to
initiation of the exposure. This indication shall be both on
the X-ray control panel and at or near the tube housing
assembly which has been selected.

289



9.
10.

History:
General Authority: NDCC 28-32-02

Mechanical support of tube head. The tube housing assembly
supports shall be adjusted such that the tube housing assembly
will remain stable during an exposure unless tube housing
movement is a designed function of the X-ray system.

Technique indicators.

a. The technique factors to be used during an exposure shall
be indicated before the exposure begins, except when
automatic exposure controls are used, in which case the
technique factors which are set prior to the exposure
shall be indicated.

b. The requirements of subdivision a may be met by permanent
markings on equipment having fixed technique. factors.
Indication of technique factors shall be visibie-from the
operators position except in the case of spot films made

by the fluoroscopist.
Focal spot indication. [Reserved]

Structural shielding requirements (See Appendix C).

Amended effective October 1, 1982: June 1, 1986.

LLaw Implemented: NDCC 28-32-02

33-10-06-05. Fluoroscopic X-ray systems. All fluoroscopic X-ray
systems shall meet the following requirements:

1.

Limitation of useful beam.

a. Primary barrier.

(1) The fluoroscopic dimaging assembly shall be provided
with a primary protective barrier which intercepts
the entijre cross section of the useful beam at any
source~image receptor distance.

(2) The X-ray tube used for fluoroscopy shall not produce
X-rays unless the barrier is in position to intercept
the entire useful beam.

b. X-ray field.

(1) The X-ray field produced by non-image-intensified
fluoroscopic equipment shall not extend beyond the
entire visible area of the 1image receptor. This
requirement applies to field size for both

fluoroscopic procedures and spot filming procedures.
In additton:
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(2)

(a) Means shall be provided for stepless adjustment
of the field size;

(b) The minimum field size at the greatest
source-image receptor distance shall be equal to
or less than five centimeters by five
centimeters;

(c) For equipment manufactured after February 25,
1978, when the angle between the image receptor
and the beam axis of the X-ray beam is variable,
means shall be provided to indicate when the
axis of the X-ray beam is perpendicular to the
plane of the image receptor; and

(d) Compliance with this paragraph shall be
determined with the beam axis indicated to be
perpendicular to the plane of the image
receptor.

For image-intensified fluoroscopic equipment, neither
the length nor the width of the X-ray field 1in the
plane of the image receptor shall exceed that of the
visible area of the image receptor by more than three
percent of the source-image receptor distance. The
sum of the excess length and the excess width shall
be no greater than four percent of the source-image
receptor distance. In addition:

(a) Means shall be provided to permit further
limitation of the field. Beam-limiting devices
manufactured after May 22, 1979, and
incorporated in equipment with a variable
source-image receptor distance and/or a visible
area of greater than three hundred square
centimeters shall be provided with means for
stepless adjustment of the X-ray field;

(b) The minimum £ield size at the greatesE

seuree-image receptor distanee shai: be
equa: € e¥ iess than five eentimetexs
by five eentimetewrss All equipment with a
fixed source-image receptor distance and a
visible area of three hundred square centimeters
or less shall be provided with either stepless
adjustment of the X-ray field or with means to
further 1imit the X-ray field size at the plane
of the image receptor to one hundred twenty-five
square centimeters or less. Stepless adjustment
shall, at the greatest source-image receptor
distance, provide continuous field sizes from
the maximum obtainable to a field size of five
by five centimeters or less;

291



(3)

(c) For equipment manufactured after February 25,
1978, when the angle between the image receptor
and beam axis 1is variable, means shall be
provided to indicate when the axis of the X-ray
beam 1is perpendicular to the plane of the image
receptor; and

(d) Compliance shall be determined with the beam
axis indicated to be perpendicular to the plane
of the image receptor. For rectangular X-ray
fields used with circular image reception, the
error in alignment shall be determined along the
length and width dimensions of the X-ray field
which pass through the center of the visible
area of the image receptor.

Spot=film devices which are certified components
shall meet the following additional requirements:

(a) Means shall be provided between the source and
the patient for adjustment of the X-ray field
size in the ptan€& plane of the film to the size
of that portion of the film which has been
selected on the spot-film selector. Such
adjustment shall be automatically accomplished
except when the X-ray field size in the plane of
the film is smaller than that of the selected
portion of the film. For spot-film devices
manufactured after June 21, 1979, if the X-ray
field size is less than the size of the selected
portion of the film, the means for adjustment of
the field size shall be only at the operator's

option;

(b) It shall be possible to adjust the X-ray field
size in the plane of the film to a size smaller
than the selected portion of the film. The
minimum field size at the greatest source-image
receptor distance shall be equal to, or less
than, five centimeters by five centimeters;

(c) The center of the X-ray field in the plane of
the film shall be aligned with the center of the
selected portion of the film to within two
percent of the source-image receptor distance;
and

(d) On spot-film devices manufactured after
February 25, 1978, if the angle between the
plane of the 1image receptor and beam axis is
variable, means shall be provided to indicate
when the axis of the X-ray beam is perpendicular
to the plane of the image receptor, and
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compliance shall be determined with the beam
axis indicated to be perpendicular to the plane
of the image receptor.

Activation of the fluoroscopic tube. X-ray production in the
fluoroscopic mode shall be controlled by a device which
requires continuous pressure by the fluoroscopist for the
entire time of any exposure. When recording serial
fluoroscopic images, the fluoroscopist shall be able to
terminate the X-ray exposure or exposures at any time, but
means may be provided to permit completion of any single
exposure of the series in process.

Exposure rate limits.
a. Entrance exposure rate allowable Timits.

(1) The exposure measured at the point where the center
of the useful beam enters the patient shall not
exceed ten roentgens per minute, except during
recording of fluoroscopic images or when provided
with optional high level control.

(2) When provided with optional high level control, the
equipment shall not be operable at any combination of
tube potential and current which will result in an
exposure rate in excess of five roentgens per minute
at the point where the center of the useful beam
enters the patient unless the high level control is
activated.

(a) Special means of activation of high Tlevel
controls shall be required. The high Tlevel
control shall only be operable when continuous
manual activation is provided by the operator.

(b) A continuous signal audible to the fluoroscopist
shall indicate that the high 1level control s
being employed.

(3) In addition to the other requirements of this
section, certified equipment which does not
incorporate an automatic exposure control shall not
be operable at any combination of tube potential and
current which will result in any exposure rate in
excess of five roentgens per minute at the point
where the center of beam enters the patient except
during recording of fluoroscopic images or when
provided with an optional high Tevel control.

(4) Compliance with the requirements of £his subsection
3 of this section shall be determined as follows:
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(5)

(a) Movable grids and compression devices shall be
removed from the wuseful beam during the
measurement.

(b) If the source is below the table, the exposure
rate shall be measured one centimeter above the
tabletop or cradle.

(c) If the source is above the table, the exposure
rate shall be measured at thirty centimeters
above the tabletop with the end of the beam-
limiting device or spacer positioned as closely
as possible to the point of measurement.

(d) In a C-arm type of fluoroscope, the exposure
rate shall be measured thirty centimeters from
the input surface of the fluoroscopic imaging
assembly.

Periodic measurement of entrance exposure rate- shall
be performed as follows:

(a) Such measurements shall be made annually or
after any maintenance of the system which might
affect the exposure rate.

(b) Results of these measurements shall be posted
where any fluoroscopist may have ready access to
such results while using the fluoroscope and in
the record required in paragraph 5 of
subdivision b of subsection 1 of section
33-10-06-03. Results of the measurements shall
include the roentgen per minute, as well as the
technique factors wused to determine such
results. The name of the person performing the
measurements and the date the measurements were
performed shall be included in the results.

(c) Use of menitering devieess e=g=1<
eemmereiatty avaiiabie £:im badgess
thermeoltumineseent desimeterssy eo¥ leow
energy desimeterss Personnel monitoring

devices may be used to perform the measurements
required by subparagraph a provided the
measurements are made as described in
subparagraph d.

(d) Conditions of periodic measurements of entrance
exposure rate are as follows:

[1] The measurement shall be made under the

conditions that satisfy the requirements of
paragraph 4.
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[2] The kilovolts peak shall be the kilovolts
typical of <clinical use of the X-ray
system.

[3] The X-ray systems that incorporates
automatic exposure control shall  have
sufficient material placed in the useful
beam to produce a milliamperage typical of
the use of the X-ray system.

[4] X-ray systems that do not incorporate an
automatic exposure control shall utilize a
milliamperage typical of clinical use of
the X-ray system. Materials should be
placed in the useful beam when conducting
these periodic measurements to protect the
imaging system.

4. Barrier transmitted radiation rate limits.

a.

The exposure rate due to transmission through the primary
protective barrier with the attenuation block in the
useful beam, combined with radiation from the image
intensifier, if provided, shall not exceed two
milliroentgens per hour at ten centimeters from any
accessible surface of the fluoroscopic imaging assembly
beyond the plane of the image receptor for each roentgen
per minute of entrance exposure rate.

Measuring compliance of barrier transmission.

(1) The exposure rate due to transmission through the
primary protective barrier combined with radiation
from the 1image intensifier shall be determined by
measurements averaged over an area of one hundred
square centimeters with no linear dimension greater
than twenty centimeters.

(2) If the source is below the tabletop, the measurement
shall be made with the input surface of the
fluoroscopic  imaging assembly positioned thirty
centimeters above the tabletop.

(3) If the source is above the tabletop and the
source-image receptor distance is variable, the
measurement shall be made with the end of the beam-
limiting device or spacer as close to the tabletop as
it can be placed, provided that it shall not be
closer than thirty centimeters.

(4) Movable grids and compression devices shall be
removed from the useful beam during the measurement.
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(5) The attenuation block shall be positioned in the
useful beam ten centimeters from the point of
measurement of entrance exposure rate and between
this point and the input surface of the fluoroscopic
imaging assembly.

Indication of potential and current. ODuring fluoroscopy and
cinefluorography, the kilovolt and the milliampere shall be
continuously indicated.

Source-skin distance. The source to skin distance shall not
be less than:

a. Thirty-eight centimeters on statiocnary fluoroscopes
installed after the effeetive date of thig
regquiaktiens September 1, 1968. .

b. Thirty-five centimeters on stationary fluoroscopes which
are in operation prior to %he effeetive date of
these reguigtiems- October 1, 1982.

c. Thirty centimeters on all mobile fluoroscopess ard.

d. Twenty centimeters for image intensified fluoroscopes used
for specific surgical application. The users eperating
manuad written safety procedures must provide
precautionary measures to be adhered to during the use of
this device.

Fluoroscopic timer.

a. Means shall be provided to preset the cumulative on-time
of the fluoroscopic tube. The maximum cumulative time of
the timing device shall not exceed five minutes without
resetting.

b. A signal audible to the fluoroscopist shall indicate the
completion of any preset cumulative on-time. Such signal
shall continue to sound while X-rays are produced until
the timing device is reset.

Mobile fluoroscopes. In addition to the other requirements of
this section, mobile fluoroscopes shall provide intensified
imaging.

Control of scattered radiation.

a. Fluoroscopic table designs when combined with procedures
utilized shall be such that no unprotected part of any
staff or ancillary individual's body shall be exposed to
unattenuated scattered radiation which originates from
under the table. The attenuation required shall be not
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10.

11,

History:

less than twenty-five hundredths millimeter lead
equivalent.

b. Equipment configuration when combined with procedures
shall be such that no portion of any staff or ancillary
individual's body, except the extremities, shall be
exposed to the unattenuated scattered radiation emanating
from above the tabletop unless that individual:

(1) Is at 1least one hundred twenty centimeters from the
center of the useful beam; or

(2) The radiation has passed through not less than
twenty-five hundredths millimeter Tlead equivalent
material, e.g., drapes, bucky-slot cover=-sliding or
folding panel, or self-supporting curtains, in
addition to any lead equivalency provided by the
protective apron referred to in paragraph 5 of
subdivision a of subsection 1 of section 33-10-06-03.

c. Exceptions to subdivision b of this subsection may be made
in some special procedures where a sterile field will not
permit the wuse of the normal protective barriers. Where
the use of prefitted sterilized covers for the barriers is
practical, the department shall not permit such exception.

Radiation  therapy simulation system. Radiation therapy
simulation systems shall be exempt from all the requirements
of subsections 1, 4, and 7 of section 33-10-06-05 provided
that:

a. Such systems are designed and used in such a manner that
no individual other than the patient is in the X-ray room
during periods of time when the system is producing X-
rays; and

b. Such systems as do not meet the requirements of subsection
7 of section 33-10-06-05 are provided with a means of
indicating the cumulative time that an individual patient
has been exposed to X-rays. Procedures shall require in
such cases that the timer be reset between examinations.

Structural shielding requirements (See Appendix C).

Amended effective October 1, 1982; June 1, 1986.

General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02
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33-10-06-06. Radiographic systems other than fluoroscopic,
dental intraoral, or veterinarian systems.

1. Beam 1limitations. The useful beam shall be Timited to the
area of clinical interest.

a. General purpose stationary and mobile X-ray systems.

(1) There shall be provided a means for stepless
adjustment of the size of the X-ray field.

(2) Means shall be provided for visually defining the
perimeter of the X-ray field. The total misalignment
of the edges of the visually defined field with the
respective edges of the X-ray field along efther the
length or width of the visually defined field shall
not exceed two percent of the distance from the
source to the center of the visually defined field
when the surface upon which it appears s
perpendicular to the axis of the X-ray beam.

(3) The department may grant an exemption on noncertified
X-ray systems to paragraphs 1 and 2 and of this
subdivision, provided the registrant makes a written
application for such exemption and in that

aepptiecatien demonstrates:

(a) Demenstrates i% It is impractical to comply
with paragraphs 1 and 2 of this subdivision; and

(b) The purpose of paragraphs 1 and 2 of this
subdivision will be met by other means.

b. Additional requirements for stationary general purpose X-
ray systems. In addition to the requirements of
subdivision a of this subsection, all stationary X-ray
systems shall meet the following requirements:

(1) Means shall be provided to indicate when the axis of
the X-ray beam is perpendicular to the plane of the
image receptor, to align the center of the X-ray
field with respect to the center of the image
receptor to within two percent of the socurce-image
receptor distance, and to indicate the source-image
receptor distance to within two percent.

(2) The beam-limiting device shall numerically indicate
the field size in the plane of the image receptor to
which it is adjusted.

(3) Indication of field size dimensions and source-image

receptor distance's shall be specified in 1inches or
centimeters, and shall be such that aperture
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adjustments result in X-ray field dimensions in the
plane of the image receptor which correspond to those
indicated by the beam-1imiting device to within two
percent of the source-image receptor distance when
the beam axis is indicated to be perpendicular to the
plane of the image receptor.

X-ray systems designed for one image receptor size.
Radiographic equipment designed for only one image
receptor size at the fixed source-image receptor distance
shall be provided with means to 1limit the field at the
plane of the image receptor to dimensions no greater than
those of the image receptor, and to align the center of
the X-ray field with the center of the image receptor to
within two percent of the source-image receptor distance,
or shall be provided with means to both size and align the
X-ray field such that the X-ray field at the plane of the
image receptor does not extend beyond any edge of the
image receptor.

Systems designed for or provided with spec¢ial attachments
for mammography. Radiographic systems designed only for
mammography and general purpose radiographic systems, when
special attachments for mammography are in service, shall
be provided with means to 1imit the useful beam such that
the X-ray field at the plane of the image receptor does
not extend the edge of the image receptor designed to be
adjacent to the chest wall where the X-ray field may not
extend beyond this edge by more than two percent of the
source-image receptor distance. This requirement can be
met with a system which performs as prescribed in
paragraph 3 of subdivision e of this subsection. When the
beam-1imiting device and image receptor support device are
designed to be used to immobilize the breast during a
mammographic  procedure and the source-image receptor
distance may vary, the source-image receptor distance
indication specified in subparagraphs a and b of paragraph
3 of subdivision e of this subsection shall be the maximum
source-image receptor distance for which beam-limiting
device or aperture is designed. In addition, each image
receptor support intended for installation on a system
designed only for mammography shall have clear and
permanent markings to indicate the maximum image receptor
size for which it is designed.

Special purpose X-ray systems.

(1) Means shall be provided to limit the X-ray field in
the plane of the image receptor so that such field
does not exceed each dimension of the image receptor
by more than two percent of the source-image receptor
distance when the axis of the X-ray beam is
perpendicular to the plane of the image receptor.
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(2) Means shall be provided to align the center of the X-
ray field with the center of the image receptor to
within two percent of the source-image receptor
distance, or means shall be provided to both size and
align the X-ray field such that the X-ray field at
the plane of the 1image receptor does not extend
beyond any edge of the image receptor.

(3) Paragraphs 1 and 2 of this subdivision may be met
with a system that meets the requirements for a
general purpose X-ray system as specified in this
subsection 1 of this section, or, when alignment
means are also provided, may be met with either:

(a) An assortment of removable, fixed-aperture,
beam-1imiting devices sufficient to meet the
requirement for each combination of image
receptor size and source-image receptor distance
for which the wunit is designed with each such
device having clear and permanent markings to
indicate the image receptor size and
source-image receptor distance for which it s
designed; or ‘

(b) A beam-Timiting device having multiple fixed
apertures sufficient to meet the requirement for
each combination of 1image receptor size and
source-image receptor distance for which the
unit is designed. Permanent, clearly legible
markings shall indicate the image receptor size
and source-image receptor distance for which
each aperture is designed and shall indicate
which aperture is in position for use.

2. Radiation exposure control devices.

a.

Timers. Means shall be provided to terminate the exposure
at the preset time interval, preset product of current and
time, a preset number of pulses, or a preset radiation
exposure to the image receptor. In addition, it shall not
be possible to make an exposure when the timer is set to a
"zero" or "off" position if either position is provided.

X-ray control (exposure switch). _

(1) A control which shall be the equivalent of a dead-man
switch shall be incorporated into each X-ray system
such that an exposure can be terminated at any time
except for:

(a) Exposure of one-half second or less; or
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(2)

(b) During serial radiography when means shall be
provided to permit completion of any single
exposure of the series in process.

Each X-ray control shall be located in such a way as
to meet the following requirements:

(a) Stationary X-ray systems shall be required to
have the X-ray control permanently mounted in a
protected area so that the operator is required
to remain in that protected area during the
entire exposure (See Appendix B).

(b) Mobile and portable X-ray systems which are:

[1] Used for greater than one week in one
location (one room or suite) shall meet the
requirements of subparagraph a.

[2] Used for greater than one hour and less
than one week at one location, (one room or
suite) shall meet the requirement of item 1
of this subparagraph or be provided with a
six and one-half foot [1.98-meter] high
protective barrier which is placed at least
six feet [1.83 meters] from the tube
housing assembly and at TJeast six feet
[1.83 meters] from the patient.

[3] Used to make an exposure of only one
patient at the use location shall meet the
requirement of item 1 or 2 of this
subparagraph or be provided with a method
of X-ray control which will permit the
operator to be at least twelve feet [3.66
meters] from the tube housing assembly
during an exposure.

(c) The X-ray control shall  provide visual
indication observable at or from the operator's
protected position whenever X-rays are produced.
In addition, a signal audible to the operator
shall indicate that the exposure has terminated.

Automatic exposure controls. When an automatic exposure
control is provided:

(1)

(2)

Indication shall be made on the control panel when
this mode of operation is selected;

If the X-ray tube potential is equal to or greater

than fifty kilovolts peak, the minimum exposure time
for field emission equipment rated for pulsed
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operation shall be equal to or Jless than a time
interval equivalent to two pulses;

(3) The minimum exposure time for all equipment other
than that specified in paragraph 2 shall be equal to
or less than one-sixtieth second or a time interval
required to deliver five milliampere seconds,
whichever is greater;

(4) Either the product of the peak X-ray tube potential,
current, and exposure time shall be Jlimited to not
more than sixty kilowatt seconds per exposure or the
product of X-ray tube current and exposure time shall
be 1limited to not more than six hundred milliampere
seconds per exposure except when the X-ray tube
potential is less than fifty kilovolts peak in which
case the preduee product of X-ray tube current and
exposure time shall be limited to not more than two
hundred milliampere seconds per exposure; and

(5) A visible signal shall indicate when an exposure has
been terminated at the limits required by paragraph
4, and manual resetting shall be required before
further automatically timed exposures can be made.

d. Reproducibility. With a timer setting of five-tenths
seconds or less, the average exposure period (T) shall be
greater than or equal to five times the maximum exposure
period (Tmax) minus the minimum exposure period (T . )

when four tests are performed.

min

ioe-' TI'-Z. S(Tmax - Tmin)‘

Source-to~-skin distance. A1l mobile or portable radiographic
systems shall be provided with means to limit the source-to-~
skin distance to not less than thirty centimeters.

Exposure reproducibility. The exposure reproducibility shall
meet the following requirements:

The coefficient of variation shall not exceed
ten-hundredths when all technique factors are held
constant. This requirement shall be deemed to have been
met if, when four exposures are made at identical
technique factors, that the value of the average exposure
(E) is greater than or equal to five times the maximum

exposure (Emax) minus the minimum exposure (Emin)’
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5. Radiation from capacitor energy storage equipment in standby
status. Radiation emitted from the X-ray tube when the
exposure switch or timer is not activated shall not exceed a
rate of two milliroentgens per hour at five centimeters from
any accessible surface of the diagnostic source assembly, with
the beam-1imiting device fully open.

6. Additional requirements applicable to certified systems only.
Diagnostic X-ray systems incorporating one or more certified
components shall be required to comply with the following
additional requirements which relate to that certified
components. :

a. Reproductbility. When the equipment is operated on an
adequate power supply as specified by the manufacturer in
accordance with the requirements of applicable federal
standards, the estimated coefficient of variation of
radiation exposures shall be no greater than
five-hundredths for any specific combination of selected
technique factors.

b. Linearity. When the -equipment allows a choice of X-ray
tube current settings and is operated on power supply as
specified by the manufacturer in accordance with the
requirements of applicable federal standards, for any
fixed X-ray tube potential within the range of forty
percent to one hundred percent of the maximum rating, the
average ratios of exposure to the indicated
milliampere-seconds product, i.e., mR/mAs, obtained at any
two consecutive tube current settings shall not differ by
more than ten-hundredths times their sum,

i.e., |X - X2|< 0.10 (X} + X;5),

where ?1 and X. are the average mR/mAs va}ues obtained at
each of two consecutive tube current settings.

c. Accuracy. Deviation of technique factors from indicated
values shall not exceed the 1limits specified for that
system by its manufacturer.

d. Beam 1limitation for stationary and mobile general purpose
X=ray systems.

(1) There shall be provided a means of stepless

adjustment of the size of the X-ray field. The
minimum field size at am a source-image receptor
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distance of one hundred centimeters shall be equal to
or less than five centimeters by five centimeters.

(2) When a Tlight 1localizer is used to define the X-ray
field, it shall provide an average illumination of
not less than one hundred sixty 1lux or fifteen
foot-candles at one hundred centimeters or at the
maximum source-image receptor distance, whichever is
less. The average illumination shall be based upon
measurements made 1in the approximate center of each
quadrant of the light field.

(3) The edge of the 1light field at one hundred
centimeters or at the maximum source-image receptor
distance, whichever 1is less, shall have & contrast
ratio, corrected for ambient lighting, of not less
than four in the case of beam-limiting devices
designed for use on stationary equipment, and a
contrast ratio of not less than three in the case of
beam~1imiting devices designed for use on mobile
equipment. The contrast ratio is defined as
Il/I2 where I1 is the illumination three millimeters

from the edge of the light field toward the center of
the ::gh% field; and I2 is the illumination three

millimeters from the edge of the light field away
from the center of the field. Compliance shall be
determined with a measuring instrument aperture of
one millimeter in diameter,

Beam limitation for portable X-ray systems. Beam
Timitation for portable X-ray systems shall meet the beam
limitation vrequirements of subdivision a of subsection 1
and subdivision d ef this subseektien of subsection 6
of section 33-10-06-06.

Field Tlimitation and alignment on stationary general
purpose X-ray systems. The requirements of this
subdivision shall apply to assembly, an X-ray control,
and, for those systems so equipped, a table, all certified
in accordance with 21 CFR 1020.30(c).

(1) Means shall be provided for positive beam limitation
which will, at the source-image receptor distance for
which the device is designed, either cause automatic
adjustment of the X-ray field in the plane of the
image receptor to the image receptor size within five
seconds after insertion of the image receptor or, if
adjustment is accomplished automatically in a time
interval greater than five seconds or is manual, will
prevent production of X-rays until such adjustment is
completed. For the source-image receptor distance at
which the device 1is not 1intended to operate, the
device shall prevent the production of X-rays.
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(2) The X-ray field size in the plane of the image
receptor, whether automatically or manually adjusted,
shall be such that neither the length nor the width
of the X-ray field differs from that of the image
receptor by greater than three percent of the
source-image receptor distance and that the sum of
the Tlength and width differences without regard to
sign be no greater than four percent of the
source-image receptor distance when the equipment
indicated that the beam axis is perpendicular to the
plane of the image receptor.

(3) The radiographic system shall be capable of
operation, at the discretion of the operator, such
that the field size at the image receptor can be
adjusted to a size smaller than the 1image receptor.
The minimum field size at a distance of one hundred
centimeters shall be equal to or less than five
centimeters by five centimeters. Return to positive
beam limitation as specified in paragraphs 1 and 2
shall occur upon a change in image receptor.

(4) Positive beam 1limitation may be bypassed when
radiography is conducted which does not use the
cassette tray or permanently mounted vertical
cassette holder, or when either the beam axis or
table angulation 1is not either ten degrees of the
horizontal or vertical during any part of the
exposure, or during stereoscopic radiography. If the
bypass mode is provided, return to positive beam
limitation shall be automatic.

(5) A capability may be provided for overriding positive
beam Timitation in the event of system failure or to
perform special procedures which cannot be performed
in the positive mode. If so provided, a key shall be
required to override the positive mode. It shall be
impossible to remove the key while the positive mode
is overridden.

Timers. Except for dental panoramic systems, termination
of exposure shall cause automatic resetting of the timer
to its initial setting or to "zero".

Transmission 1imit for image receptor supporting devices
used for mammography. For X-ray systems manufactured
after September 5, 1978, which are designed only for
mammography, the transmission of the primary beams through
the 1image receptor support provided with the system will
be limited such that the exposure five centimeters from
any accessible surface beyond the plane of the image
receptor supporting device does not exceed one-tenth
milliroentgen for each activation of the tube. Exposure
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shall be measured with the system operated at the minimum
source-image receptor distance for which it is designed.
Compliance shall be determined at the maximum rated peak
tube potential for the system and at the maximum rated
product of tube current and exposure time (milliampere
second) for that peak tube potential. Compliance shall be
determined by measurements averaged over an area of one
hundred square centimeters with no linear dimension
greater than twenty centimeters.

History: Amended effective October 1, 1982; June 1, 1986.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33-10-06-07. Intraoral dental radiographic systems. In addition
to the provisions of sections 33-10-06-03 and 33-10-06-04, the
requirements of this section apply to X-ray equipment and associated
facilities used for dental radiography. Criteria for extraoral dental
radiographic systems are covered in section 33-10-06-06.

1. Source-to-skin distance. X-ray systems designed for use with
an intraoral image receptor shall be provided with means to
1imit source-to-skin distance to not less than:

a. Eighteen centimeters if operable above fifty kilovolts
peak.

b. Ten centimeters if not operable above fifty kilovolts
peak.

2. Field limitation.

a. Radiographic systems designed for use with an intraoral
image receptor shall be provided with means to 1imit the
X-ray beam such that:

(1) If the minimum source-to-skin distance (SSD) is
eighteen centimeters or more, the X-ray field, at the
minimum source-to-skin distance, shall be containable
in a circle having a diameter of no more than seven
centimeters.

(2) If the minimum source-to-skin distance is less than
eighteen centimeters, the X-ray field, at the minimum
source-to-skin distance, shall be containable in a
circle having a diameter of no more than six
centimeters.

b. An open-ended shieid shielded position indicating device

shall be used. The shielding shall be equivalent to the
requirements of subsection 4 of section 33-10-06-04.
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3. Timers. Means shall be provided to terminate the exposure at
a preset time interval, preset product of current and time, a
preset number of pulses, or a preset radiation exposure to the
image receptor. In addition:

a.

Termination of exposure shall cause automatic resetting of
the timer to its initial setting or to zero.

It shall not be possible to make an exposure when the
timer is set to a zero or off position if either position
is provided.

Accuracy. A1l timers shall be accurate to within * ten
percent of the selected value.

Reproducibility. When four timer tests taken at identical
timer settings are performed the average time period (T)
shall be'greater than five times the maximum period (T

less the minimum period (T

max)
min)' T shall be less than or
equal to five seconds.

T is greater than 5 (Tmax = Tmin)

4. X-ray control (exposure switch).

a.

A control which shall be the equivalent of a dead-man
switch shall be incorporated into each X-ray system such
that an exposure can be terminated at any time, except for
exposures of one-half second or less.

Each X-ray control shall be located in such a way as to
meet the following criteria:

(1) Stationary X-ray systemsy shall have the control
switch permanently mounted in a protected area, e.g.,
corridor outside the room, so that the operator is
required to remain in that protected area during the
entire exposure.

(2) Mobile and portable X-ray systems which are:

(a) Used for greater than one week in one location
(one room or suite) shall meet the requirements
of paragraph 1 of this subdivision.

(b) Used for more than one hour and less than one
week at one location (one room or suite) shall
meet the requirements of subparagraph a of this
paragraph or be provided with a six and one-half
foot [1.98-meter] high protective barrier which
is placed at least six feet [1.83 meters] from
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the tube housing assembly and at least six feet
[1.83 meters] from the patient.

(¢) Used to make an exposure of only one patient at
the use location shall meet the wrequirement
requirements of i€ems 3 ard 2 of
subparagraph b ef paragraph 2 of
gubdiviaien b ef subseetion 2 of seetien
33-16-86-06 subparagraph a or b of this
paragraph or be provided with a method of
control which will permit the operator to be at
least twelve feet [3.66 meters] from the tube
head assembly during an exposure.

c. The X-ray control shall provide visual indication
observable at or from the operator's protected ‘position
whenever X-rays are produced. In addition, a signal
audible to the operator shall indicate that the exposure
has terminated.

Exposure reproducibility. The exposure reproducibility shall
meet the following requirements.

The coefficient of variation shall not exceed ten~hundredths
when all technique factors are held constant. This
requirement shall be deemed to have been met if, when four
exposures are made at identical technique factors, that the
value of the average exposure (E) is greater than or equal to
five times the maximum exposure (E___) minus the minimum

),

max

exposure (Emin

i.e.;, E 2 5(Epay ~ Epin)-

Administrative controls.

a. Patient and film holding devices shall be used when the
techniques permit.

b. Neither the tube housing nor the position indicating
device shall be hand-held during an exposure.

c. The X-ray system shall be operated in such a manner that
the useful beam at the patient's skin does not exceed the
requirements of subdivision a of subsection 2 of this
section.

d. Dental fluoroscopy without image intensification shall not
be used.

Additional requirements applicable to certified systems only.
Only diagnostic X-ray systems incorporating one or more
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certified components shall be required to comply with the
following additional requirements which relate to that
certified component.

a. Reproducibility. When the equipment is operated on an
adequate power supply as specified by the manufacturer,
the estimated coefficient of variation of radiation
exposures shall be no greater than five-hundredths for any
specific combination of selected technique factors.

b. Linearity. When the -equipment allows a choice of X-ray
tube current settings and is operated on a power supply as
specified by the manufacturer in accordance with the
requirements of applicable federal standards, for any
fixed X-ray tube potential within. the range of forty
percent to one hundred percent of the maximum rating, the
average ratios of exposure to the indicated milliampere-
seconds product, i.e., mR/mAs, obtained at any two
consecutive tube current settings shall not differ by more
than ten-hundredths times their sum,

where X. and X, are the average mR/mAs values obtained at
each of two cofisecutive tube current settings.

c. Accuracy. Deviation of technique factors from indicated
values shall not exceed the 1limits specified for that
system by its manufacturer.

d. Timers. Termination of exposure shall cause automatic
resetting of the timer to its initial setting or to
"zero".

e. Beam quality. All certified dental X-ray systems

manufactured on and after December 1, 1980, shall have a
minimum half-value Tlayer not less than one and one-half
millimeters aluminum equivalent. Systems operating above
seventy kilovolts peak are subject to the filtration
requirements of subdivision a of subsection 5 of section
33-10-06-04.

8. Structural shielding requirements (see Appendix C).

History: Amended effective October 1, 1982; June 1, 1986.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02
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33-10-06-08. Therapeutic X-ray systems of less than one
megaelectronvolt.

1. Equipment requirements.

a.

Leakage radiation. When the tube is operated at its
leakage technique factors, the leakage radiation shall not
exceed the value specified at the distance specified for
the classification of that X-ray system.

(1) Contact therapy systems. Leakage radiation shall not
exceed one hundred milliroentgens per hour at five
centimeters from the surface of the tube housing
assembly.

(2) 0-150 kilovolts peak systems. Systems which are
manufactured or installed prior to the effeetive
date of this seetienm October 1, 1982, shall have
a leakage radiation which does not exceed one
roentgen in one hour at one meter from the source.

(3) 0-150 kilovolts peak systems. Systems which are
manufactured on or after the effeective date of
€his seetien October 1, 1982, shall have a leakage
radiation which does not exceed one hundred
milliroentgens 1in one hour at one meter from the
source.

(4) 151 #£e-999 kilovolts peak systems. The Teakage
radiation shall not exceed one roentgen in one hour
at one meter from source except systems that operate
in excess of five hundred kilovolts peak may have a
leakage radiation at one meter from the source
equivalent to the exposure within one hour of the
useful beam at one meter from the source multiplied
by a factor of one-thousandths.

Permanent beam-1imiting devices. Permanent fixed
diaphragms or cones used for 1limiting the wuseful beam
shall provide the same or higher degree of protection as
required by the tube housing assembly.

Removable and adjustable beam-1imiting devices.

(1) Removable beam-limiting devices shall, for the
portion of the useful beam to be blocked by €hese
the wuseful devices, transmit not more than one
percent of the erigima: X-way beam at the maximum
kilovoltage and maximum treatment filter. This
requirement does not apply to auxiliary blocks or
materials placed in the useful beam to shape the
useful beam to the individual patient.
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(2) Adjustable beam=1imiting devices installed after &he
effeetive date of £this seetien October 1, 1982,
shall meet the requirements of paragraph 1.

(3) Adjustable beam-limiting devices installed before
the effeetive date of this seetien (October 1,
1982, shall, for the portion of the X-ray beam to be
blocked by these devices, transmit not more than five
percent of the original X-ray beam at the maximum

kilovoltage and maximum treatment filter.

d. Filter system. The filter system shall be so designed
that:

(1) Filters cannot be accidentally displaced from the
useful beam at any possible tube orientation.

(2) Each filter is marked as to 1its material of
construction and its thickness er wedge angie feor
wedge £iltews. For wedge filters, the wedge angle
shall appear on the wedge or wedge tray.

£33 i€ shaii be pessible for the eperater o
determine the presenee er apbsenee eof each
fitter and £he eorientatien of eaeh wedge
f£itEer in £the usefu: beam when £he eoperater
s a€ €he eontrei: paneil; either by dispiay
at the eentrei parnez e¥ by direes
ebservatieon-=

¢4y (3) The radiation at five centimeters from the filter
insertion slot opening does not exceed thirty
roentgens per hour under any operating conditions.

e. Tube immobilization. The tube housing assembly shall be
capable of being immobilized during stationary treatments.

f. Focal spot marking. The tube housing assembly shall be so
marked that it is possible to determine the location of
the focal spot to within five millimeters, and such
marking shall be readily accessible for wuse during
calibration procedures.

g. Beam block. Contact therapy tube housing assemblies shall
have a removable shield of at least five-tenths millimeter
lead equivalency at one hundred kilovolts peak that can be
positioned over the entire useful beam exit port during
periods when the beam is not in use.

h. Beam monitor system. Systems of greater than one hundred
fifty kilovolts peak manufactured after the effeective
date of this seetien October 1, 1982, shall be
provided with a beam monitor system which:
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€23 Bhat: inelude a Eransmissien deteetow
whielh 8 8 fuii: beam detector and whieh is
piaeed en the patient side of any fined
gdded filtera ether than a wedge filttews

€23 (1) Shall have the detector of the monitor system

interlocked to prevent incorrect positioning in the
useful beam;

¢33 (2) Shall not allow irradiation until a preselected value

of exposure of roentgens has been made at the
treatment control panel;

¢4¥ (3) Shall dindependently terminate irradiation when the

preselection number of roentgens has been reached;

¢53 (4) Shall be so designed that, in the event of a system

malfunction or-electrical power failure, the dose
administered to a patient prior to the system

malfunction or power failure can be accurately
determined;

¢6> (5) Shall have #he a display at the control panel from

which wreading im woeentgems the dose at a
reference point in the treatment volume can be
calculated;

¢%¥% (6) Shall have a control panel display which maintains

the reading until intentionally reset to zero; and

¢8% (7) Shall have a control panel display which does not

i.

have scale multiplying factors and utilizes a design
such that increasing dose is displayed by increasing
numbers.

Timer.

(1) A timer shall be provided which has a display at the
treatment control panel. The timer shall be
graduated 1in minutes and fractions of minutes. The
timer shall have a preset time selector and an
elapsed time indicator.

(2) The timer shall be a cumulative timer which activates
with the radiation and retains 1its reading after
irradiation 1is interrupted or terminated. After
irradiation is terminated and before irradiation can
be reinitiated, it shall be necessary to cycle the
preset time selector through zeroc time.

(3) The timer shall terminate irradiation when a
preselected time has elapsed.
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(4) The timer shall permit accurate presetting and
determination of exposure times as short as one
second.

(5) The timer shall not permit an exposure if set at
zero.

(6) The timer shall comply with the provisions of
subdivision m of this subsection where applicable.

(7) The timer shall not activate until the shutter is
opened when patient irradiation is controlled by a
shutter mechanism.

J. Control panel functions. The control panel, in addition
to the displays required in other provisions of this
section shall have:

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

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

(3) Means for indicating kilovolts and X-ray tube
current;

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

(5) A locking device which will prevent unauthorized use
of the X-ray system; and

(6) For X-ray equipment manufactured after %he
effeetive date of this seetien October 1, 1982,
a positive display of specific filters in the beam.

k. Multiple tubes. When a control panel may energize more
than one X-ray tube:

(1) It shall be possible to activate only one X-ray tube
during any time interval;

(2) There shall be an indication at the control panel
identifying which X-ray tube is energized; and

(3) There shall be an indication at the tube housing
assembly when that tube is energized.

1. BSeuree-teo-patiemt Source-to-skin distance. There
shall be means of determining the seuwree-te-patient
source-to-skin distance to within one centimeter.
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m. Shutters. Unless it is possible to bring the X-ray output
to the prescribed exposure parameters within five seconds,
the entire useful beam shall be automatically attenuated
by a shutter having a lead equivalency not less than that
of the tube housing assembly. In addition,

(1) After the unit 1is at operating parameters, the
shutter shall be controlled electrically by the
operator from the control panel; and

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

n. Low filtration X-ray tubes. Each X-ray system equipped
with a beryllium or other low-filtration window shall be
clearly labeled as such upon the tube housing assembly and
at the control panel.

Facility design requirements for systems capable of operating
above fifty kilovolts peak. In addition to shielding adequate
to meet requirements of chapters 33-10-04 and 33-10-06, the
treatment room shall meet the following design requirements:

B Warning iights- FTreatment reems €0 whieh
aeeess s pessible Ehreugh mere Ehan ene
entranee shaiil be previded with warning iightss
in a readity ebservable peositien neaw €he
enEside of ail access deewss whieh wiii indieate
when the usefui beam is Yen!-

a. Voice communication. Provision shall be made for two-way

aural communication between the patient and the operator
at the control panel; however, where excessive noise
levels make aural communication impractical, other methods
of communication shall be used.

e= b. Viewing systems. Windows, mirrors, or closed-circuit

television, or an equivalent system shall be provided to
permit continuous observation of the patient during
irradiation and shall be so lTocated that the operator can
observe the patient from the control panel. When the
primary viewing system is by -electronic means, e.g.,
television, an alternate viewing system shall be available
for use in the event of electronic failure.

d- c. Additional requirements. Treatment rooms which contain an

X-ray system capable of operating above one hundred fifty
kilovolts peak shall meet the following additional
requirements:

(1) Al necessary shielding, except for any beam
interceptor, shall be provided by fixed barriers.
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3.

£59
Surveys,
a. Surveys.
(1) AN
(2) The

(2) The

(3)

control panel shall be outside the treatment

room.

At: deers eof Ethe treatment rveem shali be

electriently eonneected £o the eentreil panei
suelh that X-ray preduetien eannet eeceuyw
untess aii: deews are etesed- Entrance

interlocks shall be provided such that all entrance

doors must be closed before treatment can be

initiated or continued. If the radiation beam is

interrupted by any door opening, it shall not be

possible to restore the machine to operation without

closing the door and reinitiating irradiation by

manual action at the control panel.

(4) When #€he deexs any door referred to in paragraph 3
are of this subdivision is opened while the X-ray
tube is activated:

(a)

(b)

X-ray production shall terminate within one
second; or

The radiation at a distance of one meter from
the source shall be reduced to 1less than one
hundred milliroentgens per hour within one
second.

After the radiation output of the X-ray
tube has been affected by the epening eof any
doeor referred £o in paragraph 3, € shaii: be
pessibie teo restere the X-ray system € £uii
eperaEien en:y upens

tayEtosing the deers; and subsequentiys

¢e3 Reinitianting the exposure a& the eentrei
panrei=

calibrations, spot checks, and operating procedures.

new facilities, and existing facilities not

previously surveyed, shall have a survey made by, or
under the direction of, a qualified expert. Such
surveys shall also be done after any change in the
facility or equipment which might cause a significant
increase in radiation hazard.

expert shall report one's findings in writing to

the person in charge of the facility and a copy of

the

report shall be maintained by the registrant for

inspection by the department.
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(3) The survey and report shall indicate all instances
where the installation 1in the opinion of the
qualified expert 1is in violation of appiieable

regutatiens this article and cite all items of
noncompliance.

Calibration.

(1) The calibration of an X-ray system shall be performed
at intervals not to exceed one year and after any
change or replacement of components which could cause
a change in the radiation output.

(2) The calibration of the radiation output of the X-ray
system shall be performed by or under the  direction
of a qualified expert who is physically present at
the facility during such calibration.

(3) Calibration of the radiation output of an X-ray
system shall be performed with a eaiibxatien
inskrument calibrated dosimetry system. The
calibration of such #ns€wumenmt system shall be
direetdy traceable to a national standard. The
instrument shall have been calibrated within the
preceding two years.

(4) The calibrations made pursuant to this subdivision
shall be such that the dose at the reference point in
soft tissue can be calculated to within + five
percent.

(5) The calibration of the X-ray system shall include,
but not be limited to, the following determinations:

(a) Verification that the X-ray system is operating
in compliance with the design specifications.

(b) The exposure rates for each combination of field
size, technique factors, filter, and treatment
distance used.

(c) The degree of congruence between the radiation
field and the field indicated by the Tlocalizing
device if such device is present.

(d) An evaluation of the uniformity of the largest
radiation field symmetry £or the field
siges used and any dependenee upen tube
heusing assembly erientatien used.

(6) Records of calibration perfermed pursuant Ee
this subdivisien shall be maintained by the
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(7)

Spo
sys

registrant for two years after completion of the
calibration.

A copy of the most recent X-ray system calibration
shall be available fe¥ use by the eperater at or
in the area of the control panel.

t checks. Spot checks shall be performed on X-ray
tems capable of operation at greater than one hundred

fifty kilovolts peak. Such spot checks shall meet the

following requirements:

(1) The spot check procedures shall be in writing and
shall have been developed by a qualified expert. A
copy of the procedures shall be submitted to the
department prior to its implementation.

€23 The measurements takenm during the spet

eheeks shaii demenstrate £he degree of
eensisteney of the eperating ceharacteristies
whieh ean affeet the radiatien eutput of the
X-ray sysEem=

€33 The spet eheek proecedure shaii speeify

the fregqueney at whieh Eests er measuremensts
are £te be perfeormed-

¢4y The proeecedure shal: aise nete eorditions
whieh shat: reguire that £the system be
reeatibrated in accordance with subdivisien
b=

€53 Recerds of spet eheek measurements perfoermed
pursuanE €e £his subdivisien shaii be
ma:znEained by £he registrant for Ewe years
fotiewing sueh measuremenE-

(2) If a qualified expert does not perform the spot check
measurement, the results of the spot check
measurements shall be reviewed by a qualified expert
within fifteen days. :

(3) The spot check procedures shall specify the frequency

at which tests or measurements are to be performed.
The spot check procedures shall specify that the spot
check shall be performed during the calibration
specified in subdivision b of subsection 3 of section
33-10-06-08. The acceptable tolerance for each
parameter measured in the spot check when compared to
the value for that parameter determined in the
calibration specified in subdivision b of
subsection 3 of section 33-10-06-08 shall be stated.
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d.

(4) The cause for a parameter exceeding a tolerance set
by the qualified expert shall be investigated and
corrected before the system 1is used for patient
irradiation.

(5) Whenever a spot check indicates a significant change
in the operating characteristics of a system, as
specified in the qualified expert's spot check
procedures, the system shall be recalibrated as
required in subdivision b of subsection 3 of section
33-10-06-08.

(6) Records of spot check measurements shall be
maintained by the registrant for two years after
completion of the spot check measurements and any
necessary corrective actions. :

(7) Where a spot check involves a radiation measurement,
such measurement shall be obtained using a system
satisfying the requirements of subdivision b of
subsection 3 of section 33-10-06-08 or which has been
intercompared with a system meeting those
requirements within the previous year.

Operating procedures.

(1) Thewrapeutie X-ray systems shall not be Tleft
unattended unless the system is secured pursuant

€e paragraph 5 of subdivisien 3 of
subseetien % against unauthorized use.

(2) When a patient must be held in position for radiation
therapy, mechanical supporting or restraining devices
shall be used.

(3) The tube housing assembly shall not be held by an

individuat during expesures hand during

operation unless the system is designed to require
such holding and the peak tube potential of the
system does not exceed fifty kilovolts peak. In such
cases, the holder shall wear protective gloves and
apron of not less than five-tenths millimeter lead
equivalency at one hundred kilovolts peak.

(4) No individual other than the patient shall be in the
treatment room unless such individual is protected by
a barrier sufficient to meet the requirements of
subsection 1 of section 33-10-04-02. No individual
other than the patient shall be in the treatment room
during exposures when the kilovolts peak exceeds one
hundred fifty.
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(5) The X-ray system shall not be used in the
administration of radiation therapy unless the
requirements of subdivision b of this subsection and
paragraph 4 of subdivision ¢ have been met.

History: Amended effective October 1, 1982; June 1, 1986.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33-10-06-09. X-ray and electron therapy systems with energies
of one megaelectronvolt and above. Chapter 33-10-09 except
subdivisions c¢ and d of subsection 7 of section 33-10-09-03 shall apply
to medical facilities wusing therapy systems with energies one
megaelectronvolt and above. .

1. Definitions. In addition to the definitions provided in
section 33-10-06-02, the following definitions are applicable
to this section. '

a. "Applicator" means a structure which indieated
determines the extent of the treatment field at a given
distance from the virtual source and which may or may not
incorporate the beam=-1limiting device.

b. "Beam scattering filter" means a filter used in order to
scatter a beam of electrons.

c. "Central axis of the beam" means a line passing through
the virtual source and the center of the plane figure
formed by the edge of the £imai first beam-limiting

device.

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

e. "Dose monitor unit" means a unit from which the absorbed

dose can be calculated.

f. "Existing equipment" means therapy systems subject to this
section which were manufactured on or before Auegust -
1986 January 1, 1985.

g. "Field flattening filter" means a filter used to
hemegenizse the dese wate provide dose uniformity over
the area of a useful beam of X-»ay X-rays at a specified

depth.

h. "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 =a

speeifie depth im a phantem and defined by
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speeified isedese iimes the normal treatment distance

and defined by the intersection of the major axes and the
fifty 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.

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

"Interruption of idrradiation" means the stopping of
irradiation with the possibility of continuing irradiation
without resetting of operating conditions at the control
panel.

"Isocenter" means a fixed point in space located at the
interseetion of the reotatien axis of the

prineipat mevements of £the therapy system center

of the smallest sphere through which the central axis of
the beams passes in all conditions.

"Moving beam therapy" means radiation therapy - with
relative displacement of the useful beam and the patient
during irradiation. It includes arc therapy, skip
therapy, and rotational therapy.

"New equipment" means systems subject to this section

which were manufactured after Augus€ %, 2986 January 1,
1985.

"Normal treatment distance" means the distanee between

the virtua: seuree and a referenee poinE en £he
eenEra:r ax:s eof the beam: The refewenee peinE
+s tecated at a peositien where £he patient wiii

be piaced during radiatien therapy-:

(1) For electron irradiation, the virtual source to
surface distance along the central axis of the useful
beam as specified by the manufacturer for the

applicator.

(2) For X-ray irradiation, the virtual source to
isocenter distance along the central axis of the
useful beam. For nonisocentric equipment, this
distance shall be that specified by the manufacturer.

"Patient" means an individual subjected to examination and
treatment.

"Phantom" means a volume of material behaving in a manner
similar to tissue with respect to the attenuation and
scattering of radiation.
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q. "Primary dose monitoring system" means a system which will
monitor the quantity of radiation produced during
irradiation and which will terminate irradiation when a
preselected number of dose monitor units have been

acquired.
w- URadiation ¢treatment presewiption! means the

abpserbed dese whieh s intended t0 be deiivewred
te the treatment veiume=

s= r. "Radiation head" means the structure from which the useful
beam emerges.
€= s. "Redundant dose monitoring combination" means a

combination of two dose monitoring systems in which both
systems are arranged to terminate irradiation 1in
accordance with a preselected number of dose monitor
units.

u= t. "Secondary dose monitoring system" means a system which
will terminate irradiation in the event of failure of the
primary system.

v= u. "Shadow tray" means a device attached to the radiation
head to support auxiliary beam=1imiting material.

w= v. "Stationary beam therapy" means radiation therapy without
relative displacement of the wuseful beam and patient
during radiation.

#= W. "Target" means that part of a radiation source which
intercepts a beam of accelerated particles with subsequent
emission of other radiation.

y= x. "Termination of irradiation" means the stopping of

irradiation in a fashion which will not permit continuance
of irradiation without the resetting of operating
conditions at the control panel.

g= y. "Treatment field" means the area of the patient's skin
which is to be irradiated.

aa= z. "Virtual source" means a point from which radiation
appears to originate.

2. Requirements for equipment.
a. Leakage radiation to the patient area.
(1) New equipment shall meet the following requirements:

(a) For all operating conditions, the absorbed dose
equivatent in wem rads due to Ileakage
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(2)

(b)

radiation, including X-rays, electrons, and
neutrons, at any point in a circular plane of
two meters radius centered on and perpendicular
to the central axis of the beam at the isocenter
or the normal treatment distance and outside the
maximum useful beam, shall not exceed one-tenth
percent of the maximum absorbed dose
equivatent in rem rads of the wunattenuated
useful beam measured at the point of
intersection of the central axis of the beam and
the plane surface. Measurements excluding those
for neutrons shall be averaged over an area up
to but not exceeding eme two hundred square
centimeters at the positions specified.
Measurements of the portion of the leakage
radiation dose contributed by neutrons shall be
averaged over an area up to but not exceeding
two hundred square centimeters.

For each system the registrant shall determine,
or obtain from the manufacturer, the leakage
radiation existing at the positions specified in
subparagraph a  for specified operation
conditions. Records on leakage radiation shall
be maintained at the installation for inspection
by the department.

Existing

equipment shall meet the following

requirements:

(a) The

teakage radiatieony exeituding
neuw€r¥ensy At any peinE in the area
speeified by subparagraph a eof paragraph
2 where sueh area inteweepts the eentral
ax:s of the beam ene meter £rem the
virEuad seurees shaitil net exeeed
ene-tenth pereent of the maximum dese
equivatent at the peint ef interseetion
ef the eentral axis of the beam arnd £he
surface eof £he refereneed eireutar
ptane= Measurements shail be averaged
ever an avea HP £0 buE net exeeeding ene
hundred sequare eenEimeters aE the
pesiEiens speeified- For operating

conditions producing maximum leakage radiation,

the

absorbed dose in rads due to leakage

radiation excluding neutrons at any point in a

circular plane of two meters radius centered on
a perpendicular to the central axis of the beam
one meter from the virtual source, and outside
the maximum size wuseful beam, may not exceed
one-tenth percent of the maximum absorbed dose
in rads of the unattenuated useful beam measured
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at the point of intersection of the central axis
of the beam and the surface of the circular
plane. Measurements shall be averaged over an
area up to but not exceeding one hundred square
centimeters at the positions specified.

(b) For each system, the registrant shall determine,
or obtain from the manufacturer, the Tleakage
radiation existing at the positions specified in
subparagraph a of this paragraph for specified
operating conditions. Records on radiation
leakage shall be maintained at the installation
for inspection by the department.

b. Leakage radiation outside the patient area.

(1)

(2)

The dese equivatent in rem due Eeo leakage
‘radiationy exeept in the area speeified

iR

subparagraph a of paragraph : of subdivisien
ary when measured at any peinE ene meter frem
the path ef the eharged partieie; before the

eharged partiete sErikes Ehe Earge

oF

windew; shai: net exeeed ene-tenth pewreent
of X-rvay leakage ner five-tenths pereent for
neu€ren teakage of £he mAaRImum dese
eguivatent in rem of £the unattenuated usefu:i
beam measured at the peint of intewrseetien
of the eentra: axis ef the beam and £he
eireutar piane speeified in subparagraph a
of paragraph I of subdivisien a eof £his
subseetiens The absorbed dose in rads due to

leakage radiation except in the area specified in

subparagraph a of paragraph 1 of subdivision a when

measured at any point one meter from the path of

charged particle, before the charged particle strikes

the target or window, may not exceed one-tenth

percent for X-ray leakage nor five-hundredths percent
for neutron leakage of the maximum absorbed dose in

rads of the unattenuated useful beam measured at the
point of intersection of the central axis of the beam
and the circular plane specified in subparagraph a of
paragraph 1 of subdivision a of this subsection.

The registrant shall determine, or obtain from the
manufacturer, the actual leakage radiation existing
at the positions specified 1in paragraph 1 of this
subdivision for specified operating conditions.
Measurements shall be averaged over an area up to but
not exceeding one hundred square centimeters at the
positions specified. Neutron measurements shall be
averaged over an area up to but not exceeding two
hundred square centimeters.
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Beam-1imiting devices. Adjustable or interchangeable
beam-1imiting devices shall be provided and such devices
shall transmit no more than two percent of the useful beam
for the portion of the useful beam which is to be
attenuated by the beam-limiting device. The neutron
component of the useful beam shall not be included in this
requirement. Measurements shall be averaged over an area
up to, but not exceeding, one hundred square centimeters
at the normal treatment distance.

Filters.

€3 i€ £the abserbed dese rate infeormatien

required by subdivisien <) retates
exetusively te operatien with a £ieid

£lattening or beam secattering £ilter

ptace; sueh filter shaii be remevabie enity

by the use of feois-

€2y In systems whieh utilise a system ef wedge
£ilEers; inkterechangeabie £fieid £lattening
filtervasy eor interehangeable beam seattering

f£ilters~

tay Irwvadiatien shaii net be pessibie un&ii
a seieetion of a filter has been made a€

the &reatment eentrei panels

tby An interieek system shaii be previded £eo
prevens trradiatien £ the filter
seteected s net in the ecerreet positiens

tey An indieatieon of tEhe wedge £iiiew

erientation wi€h respeet€ i1-)

treatment fieid shaiil be proevided at the

een€rel: panei; by direet ebservatien

by eiteetrenie means; when wedge £itters

are useds

tdy A e€eispitay shai: be previded at €he

Ereatment eentre: panel shewing
f£ilters in uses

tey Eaeh £itter whieh is wemevable £r¥oem £he
system shati: be eieariy identified as €eo
that filterls material of eonstruetiens
thieknesss; and the wedge angie fexr wedge

£ilterass and

t€y An interieek shaili be previded ¢€eo
prevens irradiation i€ any fitEer
seteetion eoperation ecarried eut in the
Erxeatment reem dees net agree with £he
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fitter selection eoperatien earried euE
at the Ereatment eentrei panei-

(1) Each filter which is removable from the system shall
be clearly marked with an identification number.
Documentation available at the control panel shall
contain a description of the filter. For wedge
filters, the wedge angle shall appear on the wedge or

wedge tray.

(2) If the absorbed dose rate data required by
subdivision p of subsection 2 of section 33-10-06-04
relates exclusively to operation with a field
flattening or beam scattering filter in place, such
filter shall be removable only by the use of tools.

(3) For new equipment which utilizes a system of wedge
filters, interchangeable field flattening filters, or
interchangeable beam scattering filters:

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

(b) An interlock system shall be provided to prevent
irradiation if the filter selected is not in the
correct position;

(c) A display shall be provided at the treatment
control panel showing the filters in use; and

(d) An interlock shall be provided to prevent
irradiation if any filter selection operation
carried out in the treatment room does not agree
with the filter selection operation carried out
at the treatment control panel.

Beam quality. The registrant shall determine, or obtain
from the manufacturer, data sufficient to assure that the
following beam quality requirements are met:

(1) The absorbed dose resulting from X-rays in a useful
electron beam at a point on the central axis of the
beam ten centimeters greater than the practical range
of the electrons shall not exceed the value stated in
Table TIII. Linear interpolation shall be used for
values not stated.
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(2)

(3)

TABLE III

X-ray Absorbed Dose as

Maximum Energy of a Fraction of Maximum
Electron Beam in MeV Absorbed Dose
1 0.03
15 0.05
35 0.10
50 0.20

Compliance with parégraph 1 of this subdivision shall
be determined using:

(a) A measurement within a phantom with the incident
surface of the phantom at the normal treatment
distance and normal to the central axis of the
beam;

(b) The 1largest field size available which does not
exceed fifteen centimeters by fifteen
centimeters; and

(c¢) A phantom whose cross-sectional dimensions
exceed the measurement radiation field by at
least five centimeters and whose depth is
sufficient to perform the required measurement.

The absorbed dose at a surface located at the normal
treatment distance, at the point of intersection of
that surface with the central axis of the useful beam
during X-ray irradiation, shall not exceed the limits
stated in Table IV. Linear interpolation shall be
used for values not stated.

Table IV
Absorbed Dose at the Surface
Maximum Photon as a Fraction of the Maximum
Energy in MeV Absorbed Dose
1 0.80
2 0.70
5 0.60
15 0.50
35 0.40
50 0.20
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(4) Compliance with paragraph 3 of this subdivision shall
be determined by:

(a) Measurements made within a phantom wusing an
instrument which will allow extrapolation to the
surface absorbed dose;

(b) Use of a phantom whose size and placement meet
the requirements of paragraph 2 of this
subdivision;

(c) Removal of all beam modifying devices which can
be removed without the use of tools, except for
beam scattering or beam flattening filters; and

(d) The Tlargest field size available which does not
exceed fifteen centimeters by fifteen
centimeters.

(5) The registrant shall determine, or obtain from the
manufacturer, the maximum percentage absorbed dose
due to stray neutrons in the wuseful beam for
specified operating conditions.

Beam monitors. All therapy systems shall be provided with
radiation detectors in the radiation head.

(1) New equipment shall be provided with at least two
radiation detectors. The detectors shall be
incorporated into two monitoring systems arranged

either as a primary primary ecombinatien
as a primaryysseeendary eembinatien.

(2) Existing equipment shall be provided with at least
one radiation detector. This detector shall be
incorporated into a primary system.

(3) The detectors and system into which the detector is
incorporated shall meet the following requirements:

tayEaeh primary system shaii have a deteetor

whieh is a Eransmissien deteeter and

eF

fut: beam deteector and whieh is piaced
en the patient side of any £fined added

filters ether thanm A wedge £iltter-

¢y The deteectors shaii be remevabie onty

with £teois and shaii be interiecked
prevent inecorreect peosiEienineg-

¢ey Each deteetor shaii be eapabie

te

of

independentiy meniteoring and eontroirliing

the usefui: beam-
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tdy Eaeh detector shaii form part of a dese
menttering system f£frem whese readings in
dose meniter units the abserbed dese at
a referenee poinE in the Ereatment
velume ean be eaieuiated-

tey Fer new equipment the desiegn of the dese
menttering systems eof subparagraph d
shai: assure that the maifunetioning of
ene system shaii net affeet the ecorreet
funetioning of the seeend system= In
addi€ien~

11} The £faiiure of any eiement whieh
may be eemmen £o beth systems shaii
terminate the usefu: beam=-

12} The £faiiure of any eiement ecemmen
teo boeth systems whieh eouid affeek
the eeorreet funetion ef beth
systems shati terminate
irwadiation=

¢£€) Eaech dose menitowing system shaii have a
tegibie dispiay at the &reatment centrel
panei- Eaeh dispiay shaii-

13} Maintain a reading unE:d
intentionatty rese& to seres

12} Have eniy ene seaie and ne seate
mutEipiying faetors £3 1 new
egquipments and

+3} Utiiime a design sueh £hat
inereasing dese is dispiayed by
inereasing nRumbers and shai: be se
designed thatsy in the event of an

everdesage of radiatieny €he
abserbed dese may be aeeuratety
determined Hpder at: nermat
eeonditions oe£f use or feoreseeabie
fartures=

(a) Each detector shall be removable only with tools
and shall be interlocked to prevent incorrect

positioning.

(b) Each detector shall form part of a dose
monitoring system from whose readings in dose
monitor units the absorbed dose at a reference
point in the treatment volume can be calculated.
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g.

(c)

Each 'dose monitoring system shall be capable of

(d)

independently monitoring, interrupting, and
terminating irradiation.

For new equipment, the design of the dose

(e)

monitoring systems shall assure that:

[1] The malfunctioning of one system does not
affect the correct functioning of the
second system; and

[2] The failure of any element common to both
systems which could affect the correct
function of both systems shall terminate
irradiation. b

Each dose monitoring system shall have a legible

tgy (f)

" display at the treatment control panel. For new

equipment, each display shall:

[1] Maintain a reading until intentionally
reset to zero;

[2] Have only one scale and no scale
multiplying factors;

[3] Utilize a design such that increasing dose
is displayed by increasing numbers and
shall be so designed that, in the event of
an overdosage of radiation, the absorbed
dose may be accurately determined; and

[4] In the event of power failure, the dose
monitoring information required in this
subparagraph displayed at the control panel
at the time of failure shall be retrievable
in at least one system for a twenty-minute
period of time.

In the event of power failure, the dose
monitoring information required in subparagraph
£ e displayed at the control panel at the time
of failure shall be retrievable in at least one
system.

Beam symmetry.

(1) For

new equipment, each therapy machine shall have

the capability of comparing the dose rates in each of

the

four quadrants of the central eighty percent of

the useful beam. Beam symmetry information shall be
displayed at the treatment control panel, and such
display shall be capable of indicating a differential
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(2)

(3)

of more than five percent between any two of the
quadrant dose rates. Beam asymmetry in excess of
twenty percent shall automatically terminate the
useful beam.

Beam symmetry requirements of paragraph 1 of this

subdivision shall be met if the user can demonstrate

to the satisfaction of the department that adequate
fajl-safe protection against the beam asymmetry is
incorporated into the 1inherent design of the
accelerator.

On existing equipment where the department has
determined that beam symmetry is inadequate the use
of an automatic beam asymmetry warning system may be
required. :

Selection and display of dose monitor units.

(1)

(2)

(3)

4

Irradiation shall not be possible until a selection
of a number of dose monitor units has been made at
the treatment control panel.

After wuseful beam termination, it shall be necessary
to mamueaiiy reset the preseteeted dese menitew

unies dosimeter display to zero before treatment
be reinitiated.

The preselected number of dose monitor units shall be
displayed at the treatment control panel until reset
manually for the next irradiation.

For new equipment after termination of irradiation,

it shall be necessary to manually reset the
preselected dose monitor units before irradiation can
be initiated.

Termination of irradiation by the dose monitoring system.

(1)

(2)

(3)

Each of the required monitoring systems shall be
capable of independently terminating irradiation.
Provisions shall be made to test the correct
operation of each system.

Each primary system shall terminate irradiation when
the preselected number of dose monitor units has been
detected by the system.

Each secondary system shall terminate irradiation
when one hundred two percent of the preselected
number of dose monitor units has been detected by the
system.
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(4) For new equipment, indicators on the control panel
shall show which monitoring system has terminated the
beam.

Interruption switches. It shall be possible to interrupt
irradiation and equipment movements at any time from the
operator's position at the treatment control panel.
Following an interruption, it shall be possible to restart
irradiation by operator action without any reselection of
operating conditions. If any change is made of a
preselected value during an interruption, the equipment
shalt: meve €eo terminatien eendiien irradiation and
equipment movements shall be automatically terminated.

Termination switches. It shall be possible to terminate
irradiation and equipment movements, or go from an
interruption condition to termination conditions, at any
time from the operator's position at the treatment control
panel.

Timer.

(1) A timer shall be provided which has a display at the
treatment control panel. The timer shall be
graduated in minutes and decimals of minutes. The
timer shall have a preset time selector and an
elapsed time indicator.

(2) The timer shall be a cumulative timer which switches
on and off with the radiation and retains its reading
after idirradiation 1is interrupted or terminated. It
shall be necessary to zero and subsequently reset the
elapsed time indicator and the preset time selector
after irradiation is terminated before irradiation
shall again be possible.

(3) The timer shall terminate irradiation when a
preselected time has elapsed if the dose monitor
systems fail to do so. For new equipment after
termination of irradiation and before irradiation can
be reinitiated, it shall be necessary to manually
reset the preset time selector.

Selection of radiation type. Equipment capable of both X-
ray therapy and electron therapy shall meet the following
requirements:

(1) Irradiation shall not be possible until a selection

of radiation type has been made at the treatment
control panel.
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(2) An interlock system shall be provided to ensure that
the equipment can emit only the radiation type which
has been selected.

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

(4) An interlock system shall be provided to prevent
jrradiation with X-rays when electron applicators are
fitted and irradiation with electrons when
accessories specific for X-ray therapy are fitted.

(5) An interlock system shall be provided to prevent
irradiation with electrons when accessories specific
for X-ray therapy are fitted.

(6) The radiation type selected shall be displayed at the
treatment control panel before and during
irradiation.

n. Selection of energy. Equipment capable of generating
radiation beams of different energies shall meet the
following requirements:

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

(2) An interlock system shall be provided to ensure that
the equipment can emit only the energy of radiation
which has been selected. .

£33 An intevieck system shalil be previded €eo

prevent iwradiation £33 any seteeted
eperakions earried ewt in the treatment reem
de net agree with the seieeted operatieons
earried eut at the treatment econtvel panei-

¢43 (3) The nominal energy value selected shall be displayed
at the treatment control panel before and during
irradiation,.

(4) For new equipment, an interlock system shall be
provided to terminate irradiation if the energy of
the electrons striking the X-ray target or electron
window deviates by more than twenty percent or three
megaelectron volts, whichever 1is smaller, from the
selected nominal energy.
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Selection of stationary beam therapy or moving beam

therapy. Equipment capable of both stationary beam

therapy and moving beam therapy shall meet the following

requirements:

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

(2) An interlock system shall be provided to ensure that
the equipment can operate only in the mode which has
been selected.

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

4y An interieeck system shaii be previded €o

terminate irradiatieon £ the mevement sEeps
during meving beam therapy-

€53y Meving beam therapy shaiti be se eentreiied
that the required relatienship between £he
Aumber of dose menitor uniEs and mevement is
ebtained-=

t6y The mede of eperation shai: be dispiayed at
Ehe Ereatment eentre: panei-

(4) The mode of operation shall be displayed at the
treatment control panel.
(5) For new -equipment, an interlock system shall be
provided to terminate irradiation if:
(a) Movement of the gantry occurs during stationary
beam therapy; or
(b) Movement of the gantry stops during moving beam
therapy unless such stoppage is a preplanned
function.
(6) Moving beam therapy shall be controlled to obtain the

selected relationships between incremental dose
monitor units and incremental angle of movement.

(a) For new equipment, an interlock system shall be
provided to terminate irradiation if the number
of dose monitor wunits delivered in any ten
degrees of arc differs by more than twenty
percent from the selected value.
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(b) For new equipment, where gantry angle terminates
the irradiation in arc therapy, the dose monitor
units shall differ by less than five percent
from the value calculated from the absorbed dose
per unit angle relationship.

(7) Where the dose monitor system terminates the
irradiation in arc therapy, the termination of
irradiation shall be as required by subsection 1 of
this section.

Absorbed dose rate. For new equipment, a system shall be
provided from whose readings the absorbed dose rate at a
reference point in the treatment volume can be calculated
(the radiation detectors specified 1in subdivision f of
subsection 2 of section 33-10-06-09 may form part of this
system). In addition:

(1) The eguetient ef +the number of dose monitor
uni€s by &ime unit rate shall be displayed at the
treatment control panel.

(2) If the equipment can deliver under any conditions an
absorbed dose rate at the normal treatment distance
more than twice the maximum value specified by the
manufacturer's anticipated dose rate for any machine
parameters utilized, a device shall be provided which
terminates irradiation when the absorbed dose rate
exceeds a value twice the specified maximum. The
value at which the irradiation will be terminated
shall be a record maintained by the registrant.

Location of £eea: spet virtual source and beam
orientation. The registrant shall determine, or obtain
from the manufacturer, the location with reference to an
accessible point on the radiation head of:

(1) The X-ray target or the virtual source of X-rays.

(2) The electron window or the seattering feoii virtual
source of electrons if the system has electron beam
characteristics.

(3) Al1 possible orientations of the useful beam.

System checking facilities. Capabilities shall be
provided so that all radiation safety 1interlocks can be
checked. When preselection of any of the operating
conditions requires action in the treatment room and at
the treatment control panel, selection at one location
shall not give a display at the other location until the
requisite selected operations in both locations have been
completed.
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8= Shadew £r¥ays shaii be designed sueh that the
skin entranee dese due o eleectrens predueced
within the shadew &ray are minimiged-

Facility and shielding requirements. In addition to chapter
33-10-04, the following design requirements shall apply:

a. Except for entrance doors or beam interceptors, all the
required barriers shall be fixed barriers.

b. The treatment control panel shall be located outside the
treatment room.

c. Windows, mirrors, closed-circuit television, or other
equivalent viewing systems shall be provided to permit
continuous observation of the patient during irradiation
and shall be so located that the operator may observe the
patient "from the treatment control panel. When the
viewing system is by electronic means, e.g., television,
an alternate viewing system shall be provided for use in
the event of failure of the primary system.

d. Provision shall be made for two-way aural communication
between the patient and the operator at the treatment
control panel. However, where excessive noise levels
makes aural communication impractical other methods of
communication shall be used.

e. Treatment reems e whieh aeeess is pessibie
threugh mere tham ene entramee room entrances shall
be provided with warning lights, which will indicate when
the useful beam is "on" in a readily observable position
near the outside of all access doors.

f. Interlocks shall be provided such that all entrance doors
shall be closed before treatment can be initiated or
continued. If the radiation beam is interrupted by any
door opening, it shall be possible to restore the machine
to operation only by closing the door and reinitiating
exposure by manual action at the control panel.

Surveys, calibrations, spot checks, and operating procedures.
a. Surveys.

(1) A1l new facilities, and existing facilities not
previously surveyed, shall have a survey made by, or
under the direction of, a qualified expert. Such
surveys shall also be done after any change in the
facility or equipment which might cause a significant
increase in radiation hazard.
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(2) The registrant shall obtain a written report of the
survey from the qualified expert and a copy of the
report shall be transmitted by the registrant to the
department within thirty days of receipt of the

report.

(3) The survey and report shall indicate all instances
where the installation, 1in the opinion of the
qualified expert, is in violation of appiieabie

regulatiens this article and shall cite the
section violated.

Calibrations.

(1) The calibration of systems subject to €his section
33-10-06-09 shall be performed before the system is
first wused for irradiation of patient and thereafter
at time intervals which do not exceed sim twelve
months and after any change which might significantly
alter the calibration, spatial distribution, or other
characteristics of the therapy beam.

(2) The calibration shall be performed under the direct
supervision of a euaiified expere radiclogical
physicist who 1is physically present at the facility
during the calibration.

(3) Calibration of the dose equivalent of the therapy
beam shall be performed with a measurement instrument
the calibration of which 1is directly traceable to
national standards of exposure or absorbed dose and
which shall have been calibrated within the preceding
two years.

(4) Calibrations made pursuant to subdivision b of this
subsection shall be such that the dose at a reference
point in soft tissue can be calibrated within * five
percent.

(5) The calibration of the therapy beam shall include but
be not limited to the following determinations:

(a) Verification that the equipment is operating in
compliance with the design specifications
concerning the 1light Tlocalizer, the sidelight
and back-pointer alignment with the isocenter,
when applicable, variation in the axis of
rotation for the table, gantry and Jjaw system,
and beam flatness and symmetry at specified
depths.

(b) The -exposure rate ex dese wate in aiy and
at various depths of water for the range of

336




(6)

(7)

Spot

field sizes used, for each effective energy, and
for each treatment distance used for radiation
therapy.

(c) The congruence between the radiation field and
the field indicated by the localizing device.

(d) The wuniformity of the radiation field and its
dependency upon the direction of the useful
beam.

(e) Fhe eatibration determinatiens abeve
shati be previded in suffiecient detaii
suelh €hat the abserbed dese te issue in
the usefu: beam may be ealteuiated €0
within + £five pereenk- \Verification that

existing depth-dose data and isodose charts

* applicable to the specific machine continue to
be valid or are wupdated to existing machine
conditions.

(f) Verification of transmission and electron
buildup factors for all accessories such as
wedges, shadow trays, and compensators.

Records of the calibration performed pursuant to
paragraph 1 of this subdivision shall be maintained
by the registrant for two years after completion of
the calibration.

A copy of the latest calibration performed pursuant
to paragraph 1 of this subdivision shall be available
for use by the operator at the treatment control
panel.

checks. Spot checks shall be performed on systems

subject to this section during calibrations and thereafter

at

intervals not to exceed one month. Such spot checks

shal
t23

1 meet the following requirements:

The spet eheek preecedures shaiil be in
writing and shat: have been deveieped by a
guatified experE-

€23 The measurements £aken during spet eheeks

shaltl demenstrate the degree of eonsisteney
ef the eperating charaecteristies whieh ean
affeect the radiatieon output of the system or
the vradiatien detivered €e a patient during
a therapy preecedure-
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(1)

€3

t43

57

te3

73

8%

The

The spet echeek precedures shaii: speeify £he

frequeney at whiech tests er measurements are
te be perfermed-

Fer asystems 3in whieh beam quaitity ean vary

significantiy; spet eheeks shaii itnetude
quatity eheeks-

Where a system khas buiit-in deviees whiech

previde a seif-cheek of any parameter during
trwadiatieny the spet eheek preecedures shailil
require that the parameter be independentiy
verified at speeifie Eime intervaise

FThe reasens for spet eheeks whieh are

erratie o ineonsistent wi&h eatibration
data shat: pbe premptiy investigated and
corrected pbefore the system i3 used £fow
patient iwwradiatien-=

Whenevewr a speE eheek indieates a

signifieant ehange; as speeified in the
quatified expertls spet eheek preecedures; in
the eperatien charaecteristies of a systems
the system shail be reeaiibrated as regquired
+n subdivisien b=

Reecords of spet eheek measurements performed

pu¥sHanE €e subdivisien e shati be
maintained by the registrant few a peried of
ene year=

spot check procedures shall be in writing and

(2)

shall have been developed by a radiological

physicist. A copy of the procedure shall be

submitted to the department prior to its

implementation.

If a radiological physicist does not perform the spot

(3)

check measurements, the results of the spot check

measurements shall be reviewed by a radiological

physicist within fifteen days.

The spot check procedures shall specify the frequency

at which tests or measurements are to be performed

and the acceptable tolerance for each parameter

measured in the spot check when compared to the value

for that parameter determined in the calibration.

At

intervals not to exceed one week, spot checks

shall be made of absorbed dose measurements at a

minimum of two depths in a phantom.
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History:

General Authority:

(5)

Where a system has built-in devices which provide a

- (6)

measurement of any parameter during irradiation, such
measurement may not be utilized as a spot check
measurement.

The cause for a parameter exceeding a tolerance set

(7

by the radiological physicist shall be investigated
and corrected before the system is used for patient
irradiation.

Whenever a spot check indicates a significant change

(8)

in operating characteristics of a system, as
specified in the radiological physicist's spot check
procedures, the system shall be recalibrated as
required in subdivision b of subsection 4 of this
section. ;

Records of spot check measurements shall be

(9)

maintained by the registrant for a period of two
years after completion of the spot check measurements
and any necessary corrective actions.

Where a spot check involves a radiation measurement,

such measurement shall be obtained using a system
satisfying the requirements of subdivision b of
subsection 4 of this section or which has been
intercompared with a system meeting those
requirements within the previous year.

d. Operating procedures.

(1)

(2)

(3)

No individual other than the patient shall be in the
treatment room during treatment of a patient.

If a patient must be held in position during
treatment, mechanical supporting or restraining
devices shall be used.

‘The system shall not be used in the administration of

radiation therapy unless subdivisions a, b, and ¢ of
this subsection have been met.

Amended effective October 1, 1982; June 1, 1986.

Law Implemented:

33-10-06-10.

NDCC 28-32-02
NDCC 28-32-02

Veterinary medicine radiographic installations. In

addition to the requirements of sections 33-10-06-03 and 33-10-06-04,

the following

regulations shall apply to all veterinary medicine

radiographic installations:

1.

Equipment.
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a. The protective tube housing shall be of diagnostic type.

b. Diaphragms or cones shall be provided for collimating the
useful beam to the area of clinical interest and shall
provide the same degree of protection as is required of
the housing.

c. The total filtration permanently in the useful beam shall
not be less than . five-tenths millimeters aluminum
equivalent for machines operating up to fifty kilovolts
peak, one and one-half millimeters aluminum equivalent for
machines operating between fifty and seventy kilovolts
peak, and two and one-half millimeters aluminum equivalent
for machines operating above seventy kilovolts peak.

d. A device shall be provided to terminate the expoéure after
a preset time or exposure.

e. A dead-man type of exposure switch shall be provided,
together with an electrical cord of sufficient length, so
that the operator can stand out of the useful beam and at
least six feet [1.83 meters] from the animal during all X-
ray exposures.

2. Structural shielding. All wall, ceiling, and floor areas
shall be equivalent to or provided with applicable protective
barriers as required in Appendix C of this chapter.

3. Operating procedures.

a. The operator shall stand well away from the useful beam
and the animal during radiographic exposures.

b. No individual other than the operator shall be in the X~
ray room while exposures are being made unless such
individual's assistance is required.

c. When an animal must be held in position during
radiography, mechanical supporting or restraining devices
should be used. If the animal must be held by an
individual, that individual shall be protected with
appropriate shielding devices, such as protective gloves
and apron, and the individual shall be so positioned that
no part of the individual's body will be struck by the
useful beam. The exposure of any individual used for this
purpose shall be monitored.

History: Amended effective June 1, 1986.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02
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33-10-07-01. Scope. The requirements of this chapter apply to
all licensees who use sealed sources in the healing arts andy are in
addition tory anrd nRe& in substitutien f£ers other applicable
requirements of this article.

History: Amended effective June 1, 1986.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33=10=-07-01.1. Definitions. As wused in this chapter, the
following definitions apply:

1. "Brachytherapy" means a method of radiation therapy in which
an encapsulated source or group of sources is wutilized to
deliver a beta or gamma radiation at a distance of up to a few
centimeters [inches], by surface, intracavitary, or
interstitial application.

2. "Teletherapy" means therapeutic irradiation in which the
source of radiation is at a distance from the body.

History: Effective June 1, 1986.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33-10-07-02. Interstitial, intracavitary, and superficial
applications.

1. Accountability, storage and transit.

a. Except as otherwise specifically authorized by the
department each licensee shall provide accountability of
sealed sources and shall keep a record of the issue and
return of all sealed sources. A physical inventory shall
be made at least every six three months and a written
record of the inventory maintained.

b. When not in use, sealed sources and applicators containing
sealed sources shall be kept in a protective enclosure of
such material and wall thickness as may be necessary to
assure compliance with the provisions of subsections 1, 4,
and 5 of section 33-10-04-02.

c. Each licensee shall follow the radiation safety and
handling instructions approved by the department, the
United States nuclear regulatory commission, an agreement
state, or a Jlicensing state and furnished by the
manufacturer on the label attached to the source, device,
or permanent container thereof, or in the leaflet or
brochure which accompanies the source or device, and
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2.

maintain such instruction in a Tlegible and conveniently
available form.

Each licensee shall assure that needles or standard

medical applicator cells containing cobalt-60 as wire,
radium-226, or cesium-137 are not opened while in the
Jicensee's possession unless specifically authorized by a
license issued by the department.

Testing sealed sources for leakage and contamination.

a.

Al seaied seurees with a haltf-iife greater &han

thirty days and in any ferm ether thanm gas shai:i
be tested for leakage ex econtaminatien;y; or behs
prier o initiat use and at intervais neE £
exeeed Si menths- £ there s reasen Eo
suspeet that a seated seuree might have been
damaged,; or¥ might be ieakings it shaii be Eested

for leakage before £further use= All sealed

sources, containing more than one hundred microcuries of
radioactive material with a half-1ife greater than thirty
days, or ten microcuries of radium-226, shall be tested
for leakage and/or contamination at intervals not to
exceed six months or at such other intervals as are
approved by the department, the United States nuclear
requlatory commission, an agreement state, or a licensing
state and described by the manufacturer on the Tlabel
attached to the source, device, or permanent container
thereof, or in the leaflet or brochure which accompanies
the source or device shall be so tested prior to its first
use unless the supplier furnishes a certificate that the
source or device has been so tested within six months
prior to the transfer.

Leak tests shall be capable of detecting the presence of
five-thousandths microcurie of radioactive material on the
test sample or, in the case of radium, the escape of radon
at the rate of one-thousandths microcurie per twenty-four
hours. Any Eese eondueted pu¥suans €e
subdivisien A whieh reveats Ehe presenee

five-thousandths mieroeurie or mere of remoevabie
eentamination oe¥- in Ethe ease of radiumy;y €he
eseape of raden at the rate of ene-thousandths
miereeurie or mere per Ewenty-four heuwrs shail
be eonsidered evidenee that the sealed seuree is
teaking= The tieensee shati immediately
withdraw the seuree fr¥em use and shaii eause &

te be deecentaminated and repaired o¥ €o

be
dispesed of in aeceevdanee with appiicabile
previsiens ef ehapter 33-16-04-= The test sample

shall be taken from the source or from the surfaces of the
device in which the source is permanently or
semipermanently mounted or stored on which one might
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expect contamination to accumulate. Records of leak test
results shall be kept 1in units of microcuries and
maintained for inspection by the department.

c. beak €est wresuits shaii be recorded in units of
miereecuries and maintained for inspeetien by the
department- Any leak test conducted pursuant to

subdivision a of this subsection which reveals the
presence of five-thousandths microcurie or more of
removable contamination or, in the case of radium, the
escape of radon at the rate of one-thousandth microcurie
per twenty-four hours, shall be considered evidence that
the sealed source is leaking. The licensee shall
immediately withdraw the source from use and cause it to
be decontaminated and repaired or-to be disposed of in
accordance with department rules. A report shall be filed
within five days of the test with the department
describing the equipment involved, the tests results, and
the corrective action taken.

3. Radiation surveys.

a. The maximum radiation level at a distance of one meter
from the patient in whom brachytherapy sources have been
inserted shall be determined by measurement or calculation
and preferabiy by beth. This radiation Tlevel shall
be entered on the patient's chart and signs as required
under subsection 4 of this section.

b. The radiation 1levels in the patient's room and the
surrounding area shall be determined, recorded, and
maintained for inspection by the department.

c. The Tlicensee shall assure that patients treated with
colbalt-60, cesium-137, iridium=-192, or radium-226
implants remain hospitalized until a source count and
radiation survey of the patient confirm that all implants
have been removed.

4. Signs and records.

a. In addition to the requirements of subsection 3 of section
33-10-04-03, the bed, cubicle, or room of the hospital
brachytherapy patient shall be marked with a sign
indicating the presence of brachytherapy sources. This
sign shall incorporate the radiation symbol and specify
the radionuclide, the activity, date, and the individual
or individuals to <contact for radiation safety
instructions. The sign is not required provided the
exception in subdivision b of subsection 4 of section
33-10-04-03 is met.
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b.

The following information shall be dincluded in the
patient's chart:

(1) The radionuclide administered, number of sources,
activity in millicuries and time and date of
administration.

(2) The exposure rate at one meter, the time the
determination was made, and by whom.

(3) The radiation symbol.
(4) The precautionary instructions necessary to assure

that the exposure of individuals does not exceed that
permitted under subsection 1 of section 33-10-04-02.

History: Amended effective June 1, 1986.

General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33-10-07-03. Teletherapy.

1. Equipment.

a.

The housing shall be so constructed that, at one meter
from the source, the maximum exposure rate does not exceed
ten milliroentgens per hour when the beam control
mechanism is in the "off" position. The average exposure
rate measured at a representative number of points about
the housing, each one meter from the source, shall not
exceed two milliroentgens per hour.

For teletherapy equipment installed after April 4, 1977,
the leakage radiation measured at one meter from the
source when the beam control mechanism is in the "on"
position shall not exceed one-tenth of one percent of the
useful beam exposure rate.

Adjustable or removable beam-defining diaphragms shall
allow transmission of not more than five percent of the
useful beam exposure rate.

The beam control mechanism shall be of a positive design
capable of acting in any orientation of the housing for
which it 1is designed to be wused. In addition to an
automatic closing device, the mechanism shall be designed
so that it can be manually returned to the "off" position
with a minimum risk of exposure.

The closing device shall be so designed as to return

automatically to the "off" position in the event of any
breakdown or interruption of the activating force and
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shall stay in the "off" position until activated from the
control panel.

f. When any door to the treatment room is opened, the beam
control mechanism shall automatically and rapidly restore
the unit to the "off" position and cause it to remain
there until the wunit is reactivated from the control
panel.

g. There shall be at the housing and at the control panel a
warning device that plainly indicates whether the beam is
on or off.

h. The equipment shall be provided with a locking device to
prevent unauthorized use. -

i. The control panel shall be provided with a timer that
automatically terminates the exposure after a preset time.

J. Provision shall be made to permit continuous observation
of patients during irradiation.

k. Each teletherapy room shall be equipped with a radiation
monitoring device which continuously monitors the
teletherapy beam condition. The monitoring device shall
be equipped with a backup battery power supply for
emergencies due to electrical power failures.

Operation. No individual shall be in the treatment room
during irradiation unless that individual 1is the patient.
Mechanical restraining or supporting devices shall be used for
positioning the patient, if necessary.

Testing for Jleakage and contamination. Teletherapy sources
shall be tested for leakage and contamination 1in accordance
with the procedures described in subsection 2 of section
33-10-07-02. Tests of leakage may be made by wiping
accessible surfaces of the housing port or collimator while
the source is in the "off" position and measuring these wipes
for transferred contamination.

Calibration and physical decay determinations.

a. Full calibration measurements shall be performed by
licensees on each teletherapy unit:

(1) Prior to the first use of the unit for treating
humans.

(2) Prior to treating humans:

(a) Whenever spot check measurements indicate that
the output value differs by more than five
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percent from the value obtained at the last full
calibration corrected mathematically for
physical decay;

(b) Following replacement of the radiation source or
following reinstallation of the teletherapy unit
in a new Tocation;

(c) Following any repair of the teletherapy unit
that includes removal of the source or major
repair of the components associated with the
source exposure assembly; and

(3) At intervals not exceeding one year.

b. Full calibration measurements shall include determination
of:

(1) The exposure rate or dose rate to an accuracy within
+ three percent for the range of field sizes and for
the range of distances (or for the axis distance)
used in radiation therapy;

(2) The congruence between the radiation field and the
field indicated by the 1ight beam localizing device; .

(3) The uniformity of the radiation field and its
dependence upon the orientation of the useful beam;

(4) Timer accuracy; and

(5) The accuracy of all distance measuring devices used
for treating humans.

c. Full calibration measurements shall be made in accordance
with the procedures recommended by the scientific
committee on radiation dosimetry of the American
association of physicists in medicine (Physics in Medicine
and Biology, Vol. 16, No. 3, 1971, pp. 379-396).

d. The exposure rate or dose rate values shall be corrected
mathematically for physical decay for intervals not
exceeding one month.

e. Full calibration measurements and physical decay
corrections shall be performed by an expert qualified by
training and experience in accordance with subdivision a
of subsection 7.

5. Spot check measurements.

a. Spot check measurements shall be performed on each
teletherapy unit at intervals not exceeding one month.
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6.

F

Spot check measurements shall include determination of:
(1) Timer accuracy;

(2) The congruence between the radiation field and the
field indicated by the light beam localizing device;

(3) The accuracy of all distance measuring devices used
for treating humans;

(4) The exposure rate, dose rate, or a quantity related
in a known manner to these rates for one typical set
of operating conditions; and

(5) The difference between the measurement made in and
the anticipated output, expressed as a percentage of
the anticipated output, i.e., the value obtained at
last full calibration corrected mathematically for
physical decay.

Spot check measurements shall be performed in accordance
with procedures established by an expert qualified by
training and experience in accordance with subdivision a
of subsection 7. (A qualified expert need not actually
perform the spot check measurements.) If a qualified
expert does not perform the spot check measurements, the
results of the spot check measurements shall be reviewed
by a qualified expert within fifteen days.

Dosimetry system calibration.

a.

Full calibration measurements shall be performed using a
dosimetry system that has been calibrated by the national
bureau of standards or by a regional calibration
laboratory accredited by the American association of
physicists in medicine. The dosimetry system shall have
been calibrated within the previous two years and after
any servicing that may have affected system calibration.

Spot check measurements shall be performed using a
dosimetry system that has been <calibrated 1in accordance
with subdivision a of this subsection. Alternatively, a
dosimetry system used solely for spot check measurements
may be calibrated by direct intercomparison with a system
that has been calibrated in accordance with subdivision a
of this subsection. This alternative calibration method
shall have been performed within the previous one year and
after each servicing that may have affected system
calibration. Dosimetry systems calibrated by this
alternative method shall not be used for full calibration
measurements.

Qualified expert.
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'm

The 1licensee shall determine 1if a person is an expert
qualified by training and experience to calibrate a
teletherapy unit and establish procedures for (and review
the results of) spot check measurements. The Jlicensee
shall determine that the qualified expert:

ax (1) Is certified by the American board of radiology in
therapeutic  radiological physics, radiological
physics, roentgen-ray and gamma-ray physics, or X-ray
and radium physics; or

b= (2) Has the following minimum training and experience:

¢33 (a) A master's or doctor's degree in physics,
biophysics, radiological physics or health
physics; .

€23 (b) One year: of full-time training in therapeutic
radiological physics;

¢33 (c) One year of full-time experience in a
radiotherapy facility including personal
calibration and spot check of at Tleast one
teletherapy unit; and

¢4y (3) Licensees that have their teletherapy units
calibrated by persons who do not meet criteria for
minimum training and experience may request a license
amendment excepting them from this subsection. The
request should dinclude the name of the proposed
qualified expert, a description of the proposed
expert's training and experience  including
information similar to that specified in this
subdivision, reports of at least one calibration and
spot check program based on measurements personally
made by the proposed expert within the last ten
years, and written endorsement of the technical
qualifications of the proposed expert from personal
knowledge by a physicist certified by the American
board of radiology in one of the specialties listed
in subdivision a.

The licensee shall maintain, for inspection by the department,
records of the measurements, tests, corrective actions, and
instrument calibration made under subsections 4 and 5 and
records of the licensee's evaluation of the qualified expert's
training and experience made under subsection 7.

a. Records of ¢33 full calibration measurementsy and ¢23
calibration of the instruments used to make these
measurements shall be preserved for five years after
completion of the full calibration.
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b. Records of ¢33 spot check measurements and corrective
actionsy and ¢2% calibration of instruments used to make
spot check measurements shall be preserved for two years
after completion of the spot check measurements and
corrective actions.

c. Records of the 1licensee's evaluation of the qualified
expert's training and experience shall be preserved for
five years after the qualified expert's last performance
of a full calibration of the licensee's teletherapy unit.

History: Amended effective October 1, 1982; June 1, 1986.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33-10-08-01. Purpose and scope. This chapter provides special
requirements for analytical X-ray equipment: The requirements eof
this ehapter which are in addition toy anrd me& in substitutien
£ew- other applicable requirements of this article.

History: Amended effective June 1, 1986.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33-10-08-02. Definitions.

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

2. "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.

3. "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.

4. "Local components" means part of an analytical X-ray system
and includes areas that are struck by X-rays such as radiation
source housings, port and shutter assemblies, eetiimeters
collimators, sample holders, cameras, goniometers, detectors
and shielding, but do not include power supplies,
transformers, amplifiers, readout devices, and control panels.
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History:

General Authority: NDCC 28-32-02

"Normal operating procedures" means operating procedures for
conditions suitable for analytical purposes with shielding and
barriers 1in place. These do not include maintenance but do
include routine alignment procedures. Routine and emergency
radiation safety considerations are part of these procedures.

"Open-beam configuration" means an analytical X-ray system in
which an individual could accidentally place some part of the
individual's body 1in the primary beam path during normal
operation.

"Primary beam" means jonizing radiation which passes through
an aperture of the source housing by a direct path from the X-
ray tube or a radiocactive source located in the radiation
source housing. :

Amended effective October 1, 1982; June 1, 1986.

Law Implemented: NDCC 28-32-02

33-10-08-03. Equipment requirements.

1.

Safety device. A device which prevents the entry of any
portion of an individual's body into the primary X-ray beam
path or which causes the beam to be shut off upon entry into
its path shall be provided on all open-beam configurations. A
registrant may apply to the department for an exemption from
the requirement of a safety device. Such application shall
include:

a. A description of the various safety devices that have been
evaluated.

b. The reason each of these devices cannot be used.

c. A description of the alternative methods that will be
employed to minimize the possibility of an accidental
exposure, including procedures to assure that epexatiens
operators and others in the area will be informed of the
absence of safety devices.

Warning devices.

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

a= (1) X-ray tube status (ON-OFF) located near the radiation

source housing, if the primary beam is controlled in
this manner.
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b= (2) Shutter status (OPEN-CLOSED) located near each port
on the radiation source housing, if the primary beam
is controlled in this manner.

b. Warning devices shall be labeled so that their purpose is
easily identified. On equipment installed after August 1,
1979, warning devices shall have fail-safe
characteristics.

3. Ports. Unused ports on radiation source housings shall be
secured in the closed position in a manner which will prevent
casual opening.

4. Labeling. All analytical X-ray equipment shall be labeled
with a readily discernible sign or signs bearing the radiation
symbol and the words:

a. "CAUTION - HIGH INTENSITY X-RAY BEAM", or words having a
similar intent, on the X-ray source housing.

b. "CAUTION RADIATION - THIS EQUIPMENT PRODUCES RADIATION
WHEN ENERGIZED", or words having a similar intent, near
any switch that energizes an X-ray tube if the radiation
source is an X-ray tube.

c. "CAUTION - RADIOACTIVE MATERIAL", or words having a
similar intent, on the source housing if the radiation
source is a radionuclide.

5. Shutters. On open-beam configurations installed after
August 1, 1979, each port on the radiation source housing
shall be equipped with a shutter that cannot be opened unless
a collimator or a coupling has been connected to the port.

6. Warning lights.

a. An easily visible warning 1ight labeled with the words "X-
RAY ON", or words having a similar intent, shall be
Tocated:

a= (1) Near any switch that energizes an X-ray tube and
shall be illuminated only when the tube is energized;
or

k= (2) In the case of a radioactive source, near any switch
that opens a housing shutter, and shall be
illuminated only when the shutter is open.

b. On equipment installed after August 1, 1979, warning
lights shall have fail-safe characteristics.

7. Radiation source housing.
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[

Each X-ray tube housing shall be se eenstrueted that

with all shuttewrs eloesed the ieakage radiatien
measured at a distanece of five centimeters Sfwem
s surfaece s net capabie of preducing a dese
in exeess of £we and ene-haif milliiwvem in ene

heur at any speeified tube wating equipped with

interlock that shuts off the tube if it is removed from
the radiation source housing or if the housing s
disassembled.

b. Each radioactive source housing or port cover or each
X-ray tube housing shall be so constructed that, with all
shutters closed, the radiation measured at a distance of
five centimeters from 1its surface is not capable of
producing a dose in excess of two and one-half millirems
in one hour. For systems wutilizing X-ray tubes, this
1imit shall be met at any specified tube rating.

Generator cabinet. Each X-ray generator shall be supplied
with a protective cabinet which 1limits Tleakage radiation
measured at a distance of five centimeters from its surface
such that it is not capable of producing a dose in excess of
one-quarter millirem in one hour.

Amended effective June 1, 1986.

General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33-10-08-04. Area requirements.

1,

Radiation levels. The local components of an analytical X-ray
system shall be located and arranged and shall include
sufficient shielding or access control such that no radiation
levels exist in any area surrounding the local component group
which could result in a dose to an individual present therein
in excess of the dose limits given in subsection 5 of section
33-10-04-02. For systems utilizing X-ray tubes, these levels
shall be met at any specified tube rating.

Surveys.

a. Radiation surveys, as required by subsection 1 of section
33-10-04-03, of all analytical X-ray systems sufficient to
show compliance with subsection 1 of this section shall be
performed:

a= (1) Upon installation of the equipment, and at least once
every twelve months thereafter.

b= (2) Following any change in the initial arrangement,
number, or type of local components in the system.
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History:

e= (3) Following any maintenance requiring the disassembly
or removal of a local component in the system.

&

= (4) During the performance of maintenance and alignment
procedures if the procedures require the presence of
a primary X-ray beam when any local component in the
system is disassembled or removed.

e= (5) Any time a visual inspection of the local components
in the system reveals an abnormal condition.

Hh
]

= (6) Whenever personnel monitoring devices show a
significant increase over the previous monitoring
period or the readings are approaching the radiation
protection guides (radiation dose limits).

b. Radiation survey measurements shall not be required if a
registrant can demonstrate compliance to the satisfaction
of the department with subsection 1 in some other manner.

Posting. Each area or room containing analytical X-ray
equipment shall be conspicuously posted with a sign or signs
bearing the radiation symbol and the words "CAUTION - X-RAY
EQUIPMENT", or words having a similar intent.

Amended effective June 1, 1986.

General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33-10-08-05. Operating requirements.

;

Procedures. Normal operating procedures shall be written and
available to all analytical X-ray equipment workers. No
person shall be permitted to operate analytical X-ray
equipment in any manner other than that specified in the
procedures unless such person has obtained written approval of
the radiation safety officer.

Bypassing. No person shall bypass a safety device unless such
person has obtained the approval of the radiation safety
officer. Such approval shall be for a specified period of
time. When a safety device has been bypassed, a readily
discernible sign bearing the words "SAFETY DEVICE NOT
WORKING", or words having a similar intent, shall be placed on
the radiation source housing.

Repair or modification of X-ray tube systems. Except as

specified in subsection 2 of this section, no operation
involving removal of covers, shielding materials, or tube
housings or modifications to shutters, collimators, or beam
stops shall be performed without ascertaining that the tube is
off and will remain off until safe conditions have been
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restored. The main switch, rather than interlocks, shall be

used for routine shutdown in preparation for repairs.

Radioactive source replacement, testing, or repair.

History:

General Authority: NDCC 28-32-02

Radioactive source housings shall be opened for source

replacement, Jleak testing, or other maintenance or repair

procedures only by individuals authorized to specifically

conduct such procedures under a license issued by the United
States nuclear regulatory commission, an agreement state, or a
licensing state.

Amended effective October 1, 1982; June 1, 1986.

Law Implemented: NDCC 28-32-02

33-10-08-06. Personnel requirements.

1.

Instruction. No person shall be permitted to operate or
maintain analytical X-ray equipment unless such person has
received instruction in and demonstrated competence as to all
of the following:

a. Identification of radiation hazards associated with the
use of the equipment.

b. Significance of the various radiation warning and safety
devices incorporated into the equipment, or the reasons
they have not been installed on certain pieces of
equipment and the extra precautions required in such
cases.

c. Proper operating procedures for the equipment.
d. Symptoms of an acute localized exposure.

e. Proper procedures for reporting an actual or suspected
exposure.

Personnel monitoring.

a. Finger or wrist dosimetric devices shall be provided to
and shall be used by:

e= (1) Analytical X-ray equipment workers using systems
having an open-beam configuration and not equipped
with a safety device.

b= (2) Personnel maintaining analytical X-ray equipment if
the maintenance procedures require the presence of a
primary X-ray beam when any local component in the
analytical X-ray system is disassembled or removed.
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History:

b. Reported dose values shall not be used for the purpose of
determining compliance with subsection 1 of section
33-10-04-02 unless evaluated by a qualified expert.

Amended effective June 1, 1986.

General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33-10-09-01. Purpose and scope.

1.

History:

This chapter establishes procedures for the registration and
the use of particle accelerators.

In addition to the requirements of. this chapter, all
registrants are subject to the requirements of chapters
33-10-01, 33-10-02, 33-10-04, and 33-10-10. Registrants
engaged in industrial radiographic operations are subject to
the requirements of chapter 33-10-05 and registrants engaged
in the healing arts are subject to the requirements of chapter
33-10-06 or 33-10-07, or both. Registrants emgaged whose
operations result in the production of radioactive material
are subject to the requirements of chapter 33-10-03.

Amended effective June 1, 1986.

General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33-10-09-02. Registration procedure.

1.

Registration requirements. No person shall receive, possess,
use, transfer, own, or acquire a particle accelerator except
as authorized in a registration issued pursuant to this
article or as otherwise provided for in this article. The
general procedures for registration of particle accelerator
facilities are included in chapter 33-10-02.

General requirements for the issuance of a registration for
particle accelerators. (Refer to chapter 33-10-02.) In
addition to the requirements of chapter 33-10-02, a
registration application for use of a particle accelerator
will be approved only if the department determines all of the
following:

a. The applicant is qualified by reason of training and
experience to use the accelerator in question for the
purpose requested in accordance with this chapter and
chapters 33-10-04 and 33-10-10 in such a manner as to
minimize danger to public health and safety or property.

b. The applicant's proposed or existing equipment,
facilities, operating and emergency procedures are
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adequate to protect health and minimize danger to public
health and safety or property.

c. The issuance of the registration will not be inimical to
the health and safety of the public, and the applicant

satisfies any applicable special requirement in subsection
. 8

d. The applicant has appointed a radiation safety officer.

e. The applicant or the applicant's staff has substantial
experience in the use of particle accelerators for the
intended uses.

f. The applicant has established a radiation safety committee
to approve, in advance, proposals for uses of "particle
accelerators, whenever deemed necessary by the department.

g. The applicant has an adequate training program for
particle accelerator operators.

3. Human wuse of particle accelerators. In addition to the
requirements set forth in chapter 33-10-02, a registration for
use of a particle accelerator in the healing arts will be
issued only if all of the following are met:

a. Whenever deemed necessary by the department, the applicant
has appointed a medical committee of at least three
members to evaluate all proposals for research,
diagnostic, and therapeutic use of a particle accelerator.
Membership of the committee should include physicians
expert 1in internal medicine, hematology, therapeutic
radiology, and a person experienced in depth dose
calculations and protection against radiation.

b. The individuals designated on the application as the users
have substantial training and experience in deep therapy
techniques or in the use of particle accelerators to treat
humans.

c. The individual designated on the application as the user
must be a physician.

History: Amended effective June 1, 1986.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33-10-09-03. Radiation safety requirements for the use of particle
accelerators.

1. General provisions.
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a. This section establishes radiation safety requirements for
the use of particle accelerators. The provisions of this
section are 1in addition to, and not in substitution for,
other applicable provisions of the chapter.

b. The registrant shall be responsible for assuring that all
requirements of this chapter are met.

Limitations.

a. No registrant shall permit any person to act as a particle
accelerator operator until such person shall have all of
the following:

(1) Been instructed in radiation safety and shall have
demonstrated an understanding thereof.

(2) Received copies of and instruction in this chapter
and the applicable requirements of chapters 33-10-04
and 33-10-10, pertinent registration conditions and
the registrant's operating and emergency procedures,
and shall have demonstrated understanding thereof.

(3) Demonstrated competence to use the particle
accelerator, related equipment, and survey
instruments which will be employed in the person's
assignment.

b. Either the radiation safety committee or the radiation

safety officer shall have the authority to terminate the
operations at a particle accelerator facility if such
action is deemed necessary to protect health and minimize
danger to public health and safety or property.

Shielding and safety design requirements.

a.

A  qualified expert, specifically accepted by the
department, shall be consulted in the design of a particle
accelerator installation and called upon to perform a
radiation survey when the accelerator is first capable of
producing radiation.

Each particle accelerator installation shall be provided
with such primary or secondary barriers as are necessary
to assure compliance with subsections 1 and 5 of section
33-10-04-02.

Particle accelerator controls and interlock systems.

a.

Instrumentation, readouts, and controls on the particle
accelerator control console shall be clearly identified
and easily discernible.
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b. All entrances into a target room or other high radiation
area shall be provided with interlocks that shut down the
machine under conditions of barrier penetration.

c. When an interlock system has been tripped, it shall only
be possible to resume operation of the accelerator by
manually resetting controls at the position where the
interlock has been tripped, and lastly at the main control
console.

d. Each safety interlock shall be on a circuit which shall
allow its operation independently of all other safety
interlocks.

e. All safety interlocks shall be fail-safe, i.e., designed
so that any defect or component failure in the interlock
system prevents operation of the accelerator.

f. A scram button or other emergency power cutoff switch
shall be located and easily identifiable in all. high
radiation areas. Such a cutoff switch shall include a
manual reset so that the accelerator cannot be restarted
from the accelerator control console without resetting the
cutoff switch.

Warning devices.

a. A1l Tlocations designated as high radiation areas, and
entrances to such locations, shall be equipped with easily
observable £iashimg e¥ wetatimg warning lights that
operate when, and only when, radiation is being produced.

b. Except in facilities designed for human exposure, each
high radiation area shall have an audible warning device
which shall be activated for fifteen seconds prior to the
possible creation of such high radiation area. Such
warning device shall be clearly discernible in all high
radiation areas and all radiation areas.

c. Barriers, temporary or otherwise, and pathways leading to
high radiation areas shall be identified in accordance
with subsection 3 of section 33-10-04-03.

Operating procedures.

a. Particle accelerators, when not 1in operation, shall be
secured to prevent unauthorized use.

b. ©niy a switeh oen the acecelevater econtrel eoenseile
shat: be routineiy used €eo turn the aceceierateor
beam en and e#ff:x The safety interlock system shall

not be used to turn off the accelerator beam except in an
emergency.
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c. All safety and warning devices, including interlocks,
shall be checked for proper operability at intervals not
to exceed three months. Results of such tests shall be
maintained for inspection at the accelerator facility.

d. Electrical circuit diagrams of the accelerator, and the
associated interlock systems, shall be kept current and
maintained for inspection by the department and available
to the operator at each accelerator facility.

e. If, for any reason, it 1is necessary to intentionally
bypass a safety interlock or interlocks, such action shall
be all of the following:

(1) Authorized by the radiation safety committee or
radiation safety officer. i

(2) Recorded in a permanent log and a notice posted at
the accelerator control console.

(3) Terminated as soon as possible.

f. A copy of the current operating and the emergency
procedures shall be maintained at the accelerator control
panel.

7. Radiation monitoring requirements.

a. There shall be available at each particle accelerator
facility, appropriate portable monitoring equipment which
is operable and has been calibrated for the appropriate
radiations being produced at the facility. Such equipment
shall be tested for proper operation daily and calibrated
at intervals not to exceed one year, and after each
servicing and repair.

b. A radiation protection survey shall be performed and
documented by a qualified expert specifically approved by
the department when changes have been made in shielding,
operation, equipment, or occupancy of adjacent areas.

c. Radiation 1levels in all high radiation areas shall be
continuously monitored. The monitoring devices shall be
electrically independent of the accelerator control and
interlock systems and capable of providing a remete and

teea: readout with visua: er audibie atarms at
beth the control panel amd at entvanee e high
radiation areassy and ethew apprepriate
teecations; se that peeplie entering eor present
become aware of the existence of the hamard.

d. A1l area monitors shall be calibrated annually and after
each servicing and repair.
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e. Whenever applicable, periodic surveys shall be made to
determine the amount of airborne particulate radiocactivity
present in areas of airberne hasards.

f. Whenever applicable, periodic smear surveys shall be made
to determine the degree of contamination im target and
ether pertinent areas.

g. All area surveys shall be made in accordance with the
written procedures established by a qualified expert, or
the radiation safety officer of the particle accelerator
facility.

h. Records of all radiation protection surveys, calibration
results, instrumentation tests, and smear results shall be
kept current and on file at each accelerator facility.

8. Ventilation systems.

a. Means shall be provided to ensure that personnel entering
any area where airborne radioactivity may be produced will
not be exposed to airborne radiocactive material in excess
of these 1imits specified in chapter 33-10-04, Appendix A,
Tabie #F Table I.

b. A registrant, as required by subsection 6 of section
33-10-04-02, shall not vent, release, or otherwise
discharge airborne radioactive material to an
uneentretied unrestricted area which exceeds the limits
specified in chapter 33-10-04, Appendix A, Table II,
except as authorized pursuant to subsection 2 of section
33-10-04-04 or subdivision b of subsection 6 of section
33-10-04-02. For  purposes of this subdivision,
concentrations may be averaged over a period not greater
than one year. Every reasonable effort should be made to
maintain releases of radioactive material to
uneentrelied unrestricted areas, as far below these
limits as praetieabie is reasonably achievable.

History: Amended effective October 1, 1982; June 1, 1986.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33-10-10-01. Purpose and scope. This chapter establishes
requirements for notices, instructions, and reports by licensees or
registrants to individuals engaged in work under a license or
registration and options available to such individuals 1in connection
with department inspections of 1licensees or registrants to ascertain
compliance with the provisions of North Dakota Century Code chapter
23-20.1 and weeguiatiens, this article, orders, and licenses issued
thereunder regarding radiological working conditions. This chapter
applies to all persons who receive, possess, use, own, or transfer
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material licensed by or registered with the department pursuant to
chapters 33-10-02 and 33-10-03.

1. Posting of notices to workers.

a.

Each Tlicensee or registrant shall post current copies of
the following documents:

(1) This chapter and chapter 33-10-04.

(2) The license, certificate of registration, conditions,
or documents incorporated into the Tlicense by
reference and amendments thereto.

(3) The operating procedures applicable to work under the
license or registration.

(4) Any notice of violation involving radiological
working conditions, proposed imposition of civil
penalty, or order issued pursuant to chapter
33-10-01, and any response from the 1licensee or
registrant.

If posting of a document specified in paragraph 1, 2, or 3
of subdivision a is not practicable, the 1licensee or
registrant may post a notice which describes the document
and states where it may be examined.

Department Form RAD 681 "Notice to Employees" shall be

posted by each licensee or registrant wherevew
individuats werk in er freequent any pertien of
restrieted area as required by this article.

Documents, notices, or forms posted pursuant to this
subsection shall appear in a sufficient number of places
to permit individuals engaged in work under the license or
registration to observe them on the way to or from any
particular work location to which the document applies,
shall be conspicuous, and shall be replaced if defaced or
altered.

Department documents posted pursuant to paragraph 3 4 of
subdivision a shall be posted within two working days
after receipt of the documents from the department. The
licensee's or registrant's response, if any, shall be
posted within two working days after dispatch from the
licensee or vregistrant. Such documents shall remain
posted for a minimum of five working days or until action
correcting the violation has been completed, whichever is
later.

2. Instructions to workers. All individuals working in or
frequenting any portion of a restricted area shall be kept
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informed of the storage, transfer, or use of radioactive
material or of radiation in such portions of the restricted
area; shall be instructed in the health protection problems
associated with exposure to such radioactive material or
radiation, 1in precautions or procedures to minimize exposure,
and in the purposes and functions of protective devices
employed; shall be instructed in, and instructed to observe,
to the extent within the worker's control, the applicable
provisions of depawetment weeguiatiens this article and
licenses for the protection of personnel from exposures to
radiation or radioactive material occurring in such areas;
shall be instructed of their responsibility to report promptly
to the licensee or registrant any condition which may lead to
or cause a violation of department wreguiatiens this
article and 1licenses or unnecessary exposure to radiation or
radioactive material; shall be instructed in the appropriate
response to warnings made in the event of any unusual
occurrence or malfunction that may involve exposure to
radiation or radioactive material; and shall be advised as to
the radiation exposure reports which workers may request
pursuant to subsection 3. The extent of these instructions
shall be commensurate with potential radiological health
protection problems in the restricted area.

Notifications and reports to individuals.

a. Radiation exposure data for an individual and the results
of any measurements, analyses, and ~calculations of
radioactive material deposited or retained in the body of
an individual shall be reported to the individual as
specified in this subsection. The information reported
shall include data and results obtained pursuant to
department reeuiatiens this article, orders, or
license conditions, as shown in records maintained by the

licensee or registrant pursuant to <department
reguiatiens this article. Each notification and report
shall: be in writing; include appropriate identifying

data such as the name of the licensee or registrant, the
name of the individual, and the individual's social
security number; include the individual's exposure
information; and contain the following statement:

This report is furnished to you under the provisions
of North Dakota State Radiological Health
Reeguiatiens Rules (North Dakota Administrative
Code chapter 33-10-10). You should preserve this
report for further reference.

b. At the request of any worker, each licensee or registrant
shall advise such worker annually of the worker's exposure
to radiation or radioactive material as shown in records
maintained by the licensee or registrant pursuant to
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4.

subdivisions a and ¢ of subsection 1 of section
33-10-04-05.

At the request of a worker formerly engaged in work
controlled by the 1licensee or the registrant, each
licensee or registrant shall furnish to the worker a
report of the worker's exposure to radiation or
radioactive material. Such report shall be furnished
within thirty days from the time the request is made, or
within thirty days after the exposure of the individual
has been determined by the 1licensee or registrant,
whichever is later; shall cover, within the period of time
specified in the request, each calendar quarter in which
the worker's activities involved exposure to radiation
from radioactive material licensed by, or radiation
machines registered with the department; and shall include
the dates and locations of work under the 1license or
registration 1in which the worker participated during this
period.

When a licensee or registrant 1is required pursuant to
subsection 5 of section 33-10-04-05 to report to the
department any exposure of any individual to radiation or
radioactive material, the licensee or the registrant shall
also provide the individual a report on the individual's
exposure data included therein. Such reports shall be
transmitted at a time not later than the transmittal to
the department.

At the request of a worker who is terminating employment
in a given calendar quarter with the licensee or
registrant in work involving radiation dose, or of a
worker who, while employed by another  person, is
terminating assignment to work involving radiation dose in
the licensee's facility in that calendar quarter, each
licensee or registrant shall provide to each such worker,
or to the worker's designee, at termination a written
report regarding the radiation dose received by the worker
from operations of the licensee or registrant during that
specifically identified calendar quarter or fraction
thereof, or provide a written statement of that dose if
the finally determined personnel monitoring results are
not available at that time. Estimated doses shall be
clearly indicated as such.

Presence of representatives of licensees or registrants and
workers during inspection.

a.

Each licensee or registrant shall afford to the department
at all reasonable times opportunity to inspect materials,
machines, activities, facilities, premises, and records
pursuant to this article.
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During an inspection, department inspectors may consult
privately with workers as specified in subsection 5. The
licensee or registrant may accompany department inspectors
during other phases of an inspection.

If, at the time of inspection, an individual has been
authorized by the workers to represent them during
department inspections, the licensee or registrant shall
notify the inspectors of such authorization and shall give
the workers' representative an opportunity to accompany
the inspectors during the inspection of physical working
conditions.

Each workers' representative shall be routinely engaged in
work under control of the licensee or registrant and shall
have received instructions as specified in subsection 2.

Different representatives of licensees or registrants and
workers may accompany the inspectors during different
phases of an inspection if there 1is no resulting
interference with the conduct of the inspection. However,
only one workers' representative at a time may accompany
the inspectors.

With the approval of the licensee or registrant and the
workers' vrepresentative, an individual who is not
routinely engaged in work under control of the licensee or
registrant, for example, a consultant to the 1licensee or
registrant or to the workers' representative, shall be
afforded the opportunity to accompany department
inspectors during the inspection of physical working
conditions.

Notwithstanding the other provisions of this subsection,
department inspectors are authorized to refuse to permit
accompaniment by any individual who deliberately
interferes with a fair and orderly inspection. With
regard to any area containing proprietary information, the
workers' vrepresentative for that area shall be an
individual previously authorized by the 1licensee or
registrant to enter that area.

Consultation with workers during inspections.

a.

Department inspectors may consult privately with workers
concerning matters of occupational radiation protection
and other matters related to applicable provisions of
department reguiatiens this article and licenses to
the extent the inspectors deem necessary for the conduct
of an effective and thorough inspection.

During the course of an inspection any worker may bring
privately to the attention of the inspectors, either
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orally or in writing, any past or present condition which
the worker has reason to believe may have contributed to
or caused any violation of North Dakota Century Code
chapter 23-20.1, this article, or license condition, or
any unnecessary exposure of an individual to radiation
from licensed radioactive material or a registered
radiation machine under the licensee's or registrant's
control. Any such notice, in writing, shall comply with
the requirements of subdivision a of subsection 6.

The provisions of subdivision b shall not be interpreted
as authorization to disregard instructions pursuant to
subsection 2.

6. Requests by workers for inspections.

a.

Any worker or representative of workers whe believes
believing that a wvietatien violations of North Dakota
Century Code chapter 23-20.1, this article, or license
conditions exises ex has exist or have occurred in work
under a license or registration with regard to
radiological working conditions in which the worker is
engaged, may request an inspection by giving notice of the
alleged violation to the department. Any such notice
shall be in writing, shall set forth the specific grounds
for the notice, and shall be signed by the worker or
representative of the workers. A copy shall be provided
to the licensee or registrant by the department no later
than at the time of inspection except that, upon the
request of the worker giving such notice, the worker's
name and the name of individuals referred to therein shall
not appear in such copy or on any record published,
released, or made available by the department, except for
good cause shown.

If, upon receipt of such notice, the department determines
that the complaint meets the requirements set forth in
subdivision a, and that there are reasonable grounds to
believe that the alleged violation exists or has occurred,
the department shall eause an inspection £e shall be
made as soon as practicable, to determine if such alleged
violation exists or has occurred. Inspections pursuant to
this subsection need not be limited to matters referred to
in the complaint.

No licensee e¥, registrant, or contractor or
subcontractor of a licensee or registrant shall discharge
or in any manner discriminate against any worker because
such worker has filed any complaint or instituted or
caused to be instituted any proceeding under this article
or has testified or is about to testify 1in any such
proceeding or because of the exercise by such worker on
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History:

behalf of the worker or others of any option afforded by
this chapter.

7. Inspections not warranted - informal review. -

a.

If the department determines, with respect to a complaint
under subsection 6, that an inspection 1is not warranted
because there are no reasonable grounds to believe that a
violation exists or has occurred, the department shall
notify the complainant in writing of such determination.
The complainant may obtain review of such determination by
submitting a written statement of position with the
department which will provide the licensee or registrant
with a copy of such statement by certified mail,
excluding, at the request of the complainant, the name of
the complainant. The licensee or registrant may submit an
opposing written statement of position with the department
which will provide the complainant with a copy of such
statement by certified mail. Upon the request of the
complainant, the department may hold an informal
conference in which the complainant and the 1licensee or
registrant may orally present their views. An informal
conference may also be held at the request of the licensee
or registrant, but disclosure of the identity of the
complainant will be made only following receipt of written
authorization from the complainant. The department shall
render an informal opinion after the close of the
conference. The complainant shall have the right of
petition for a formal administrative hearing as provided
for by North Dakota Century Code chapter 28-32 and
department reguiatiens North Dakota Administrative
Code article 33-22, following the decision of such formal
conference.

If the department determines that an inspection is not
warranted because the requirements of subdivision a of
subsection 6 have not been met, the department shall
notify the complainant in writing of such determination.
Such determination shall be without prejudice to the
filing of a new complaint meeting the requirements of
subdivision a of subsection 6.

Amended effective October 1, 1982; June 1, 1986.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33-10-11-03. Exemptions. No application fees, license fees,

amendment fees, renewal fees, or special project fees, shall be required
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1. A Tlicense authorizing the use of source material as shielding
only in devices and containers; provided, however, that all
other licensed byproduct material, source material, or special
nuclear material in the device or container will be subject to
the fees prescribed in Appendix A of this chapter.

2. Agencies of the state of North Dakota shall be exempt from the
fees prescribed in Appendix A of this chapter.

Iw

The department may, upon application by an interested person,
or upon its own initiative, grant such exemptions from the
requirements of this par® chapter as it determines are
authorized by law and are otherwise in the public interest.

History: Effective October 1, 1982; amended effectlve June 1, 1986.
General Authority: NDCC 28- 32 02
Law Implemented: NDCC 23-20.1-04

33-10-11-04. Payment of fees.

1. License and registration fees. The appropriate licensing or
registration fee shall accompany the application for licensure
or registration when filed with the department.

2. Amendment fees. The appropriate amendment fee shall accompany
the application for amendment when filed with the department.

3. Renewal fees. The appropriate renewal fee shall accompany the
renewal application when filed with the department.

4. Reciprocity fee. The appropriate reciprocity fee shall
accompany the written notification as required in section
33-10-03-06.

IU‘l

Special project fees. Fees for special projects are payable
upon notification by the department when the review of the
project 1is completed. Special projects mean those projects
submitted to the department for review and for which specific
fees are not prescribed in this chapter.

5= 6. Method of payment. Fee payments shall be by check, draft, or
money order made payable to the North Dakota state department
of health.

= 7. Return of application and fee payment. The application for
licensure or registration shall be accompanied by the fee
payment and shall be submitted to:

Nerth Daketa State Department of Heaith
Fisea: Offiece
State Capite: Buiiding
Bismareks NB 58565
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North Dakota State Department of Health
Environmental Engineering

1200 Missouri Avenue

Box 5520

Bismarck, ND 58502-5520

History: Effective October 1, 1982; amended effective June 1, 1986.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 23-20.1-04

STAFF COMMENT: Chapter 33-10-12 contains all new material but is not
underscored so as to improve readability.

CHAPTER 33-10-12 -
RADIATION SAFETY REQUIREMENTS FOR WIRE LINE SERVICE OPERATIONS
AND SUBSURFACE TRACER STUDIES

Section

33~10-12-01 Purpose

33-10-12-02 Scope

33-10-12-03 Definitions

33-10-12-04 Prohibition

33-10-12-05 Equipment Control

33-10-12-06 Requirement for Personnel Safety

33-10-12-07 Precautionary Procedures in Logging
and Subsurface Tracer Operations

33-10-12-08 Radiation Surveys and Records

33-10-12-09 Notification - Incidents, Abandonment,

and Lost Sources

33-10-12-01. Purpose. This chapter establishes radiation safety
requirements for persons using sources of radiation for wire 1line
service operations including mineral logging, radioactive markers, and
subsurface tracer studies. The requirements of this chapter are in
addition to the requirements of chapters 33-10-01, 33-10-02, 33-10-03,
33-10-04, and 33-10-10.

History: Effective June 1, 1986.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33-10-12-02. Scope. This chapter applies to all licensees or
registrants who use sources of radiation for wire 1line service
operations including mineral logging, radioactive markers, or subsurface
tracer studies.

History: Effective June 1, 1986.

General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02
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33-10-12-03. Definitions. As used in this chapter, the following
definitions apply:

:

10.

it

12.

"Field station" means a facility where radioactive sources may
be stored or used and from which equipment 1is dispatched to
temporary jobsites.

"Injection tool" means a device used for controlled subsurface
injection of radioactive tracer material.

"Logging supervisor" means the individual who provides
personal supervision of the utilization of sources of
radiation at the well site.

"Logging tool" means a device used subsurface to perform well
logging. E

"Mineral Tlogging" means any logging performed for the purpose
of mineral exploration other than oil or gas.

"Personal supervision" means guidance and instruction by the
supervisor who 1is physically present at the jobsite and
watching the performance of the operation in such proximity
that contact can be maintained and immediate assistance given
as required.

"Radioactive marker" means radioactive material placed
subsurface or on a structure intended for subsurface use for
the purpose of depth determination or direction orientation.

"Source holder" means a housing or assembly into which a
radioactive source is placed for the purpose of facilitating
the handling and use of the source in well logging operations.

"Subsurface tracer study" means the release of a substance
tagged with radioactive material for the purpose of tracing
the movement or position of the tagged substance in the well
bore or adjacent formation.

"Temporary jobsite" means a location to which radiocactive
materials have been dispatched to perform wire 1line service
operations or subsurface tracer studies.

"Well bore" means a drilled hole in which wire line service
operations and subsurface tracer studies are performed.

"Well Tlogging" means that lowering and raising of measuring
devices or tools which may contain sources of radiation into
well bores or cavities for the purpose of obtaining
information about the well and/or adjacent formations.
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13. "Wire 1ine" means a cable containing one or more electrical
conductors which is used to lower and raise logging tools in
the well bore.

14. "Wire line service operation" means any evaluation or
mechanical service which is performed in the well bore using
devices on a wire line.

History: Effective June 1, 1986.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33-10-12-04. Prohibition. No 1licensee may perform wire line
service operations with a sealed source unless, prior to commencement of
the operations, the 1licensee has a written agreement with the well
operator, wellowner, drilling contractor, or landowner that:

1. In the event a sealed source is lodged downhole, a reasonable
effort at recovery will be made.

2. In the event a decision is made to abandon the sealed source
downhole, the requirements of subdivision ¢ of subsection 1 of
section 33-10-12-09 shall be met.

History: Effective June 1, 1986.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33-10-12-05. Equipment control.

1. Limits on levels of radiation. Sources of radiation shall be
used, stored, and transported in such a manner that the
transportation requirements of chapter 33-10-03 and the dose
limitation requirements of chapter 33-10-04 are met.

2. Storage precautions.

a. Each source of radiation, except accelerators, shall be
provided with a lock, or tamper seal for calibration
sources, to prevent unauthorized removal of, or exposure
to, the source of radiation.

b. Sources of radiation shall be stored in a manner which
will minimize danger from explosion or fire.

3. Transport precautions. Transport containers shall be
physically secured to the transporting vehicle to prevent
accidental loss, tampering, or unauthorized removal.

4. Radiation survey instruments.
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The licensee or registrant shall maintain sufficient
calibrated and operable radiation survey instruments at
each field station to make physical radiation surveys as
required by this chapter and by subsection 1 of section
33-10-04-03. Instrumentation shall be capable of
measuring one-tenth milliroentgen per hour through at
least twenty milliroentgens per hour.

Each radiation survey instrument shall be calibrated:

(1) At intervals not to exceed six months and after each
instrument servicing.

(2) At energies and radiation levels appropriate for use.

(3) So that accuracy within plus or minus twenty percent
of the true radiation level can be demonstrated on
each scale.

Calibration records shall be maintained for a period of
two years for inspection by the department.

5. Leak testing of sealed sources.

a.

Requirements. Each Tlicensee using sealed sources of
radioactive material shall have the sources tested for
leakage. Records of Tleak test results shall be kept in
units of microcuries and maintained for inspection by the
department for six months after the next required leak
test is performed or until transfer or disposal of the
sealed source.

Method of testing. Tests for leakage shall be performed
only by persons specifically authorized to perform such
tests by the department, the United States nuclear
regulatory commission, an agreement state, or a Tlicensing
state. The test sample shall be taken from the surface of
the source, source holder, or from the surface of the
device in which the source is stored or mounted and on
which one might expect contamination to accumulate. The
test sample  shall be analyzed for radioactive
contamination, and the analysis shall be capable of
detecting the presence of five-thousandths microcurie of
radioactive material on the test sample.

Interval of testing. Each sealed source of radioactive
material shall be tested at intervals not to exceed six
months. In the absence of a certificate from a transferor
indicating that a test has been made prior to the
transfer, the sealed source may not be put into use until
tested. If, for any reason, it is suspected that a sealed
source may be Tleaking, it shall be removed from service
immediately and tested for leakage as soon as practical.
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d. Leaking or contaminated sources. If the test reveals the
presence of five-thousandths microcurie or more of leakage
or contamination, the Ticensee shall immediately withdraw
the source from use and shall cause it to be
decontaminated, repaired, or disposed of in accordance
with this article. A report describing the -equipment
involved, the test results, and the corrective action
taken shall be filed with the department.

e. Exemptions. The following sources are exempt from the
periodic leak test requirements of subdivisions a, b, c,
and d of this subsection:

(1) Hydrogen-3 sources.

(2) Sources of radioactive material with a hatf-1ife of
thirty days or less.

(3) Sealed sources of radioactive material in gaseous
form.

(4) Sources of beta and/or gamma emitting radioactive
material with an activity of one hundred microcuries
or less.

(5) Sources of alpha emitting radicactive material with
an activity of ten microcuries or less.

Quarterly - inventory. Each Tlicensee or registrant shall
conduct a quarterly physical inventory to account for all
sources of radiation. Records or dinventories shall be
maintained for two years from the date of the i{nventory for
inspection by the department and shall include the quantities
and kinds of sources of radiation, the location where sources
of radiation are assigned, the date of the inventory, and the
name of the individual conducting the inventory.

Utilization records. Each licensee or registrant shall
maintain current records, which shall be kept available for
inspection by the department for two years from the date of
the recorded event, showing the following information for each
source of radiation:

a. Make, model number, and a serial number or a description
of each source of radiation used.

b. The 1identity of the well-logging supervisor or field unit
to whom assigned.

c. Locations where used and dates of use.
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d.

In the case of tracer materials and radioactive markers,
the utilization record shall indicate the radionuclide and
activity used in a particular well.

Design, performance, and certification criteria for sealed
sources used in downhole operations.

a.

Each sealed source, except those containing radiocactive
material in gaseous form, used in downhole operations and
manufactured after June 1, 1986, shall be certified by the
manufacturer, or other testing organization acceptable to
the department to meet the following minimum criteria:

(1) Be of doubly encapsulated construction.

(2) Contain radicactive material whose chemical and
physical forms are as insoluable and nondispersible
as practical.

(3) Has been individually pressure tested to at least
twenty-four thousand, six hundred fifty-six pounds
per square inch absolute without failure.

For sealed sources, except those containing radioactive
material in gaseous form, acquired after June 1, 1986, in
the absence of a certificate from a transferor certifying
that an individually sealed source meets the requirements
of subdivision a, the sealed source shall not be put into
use until such determinations and testing have been
performed.

Each sealed source, except those containing radiocactive
material in gaseous form, used in downhole operations
after June 1, 1986, shall be certified by the
manufacturer, or other testing organization acceptable to
the department, as meeting the sealed source performance
requirements for oil well 1logging as contained in the
American national standard N542, Sealed Radioactive
Sources, Classification in effect on June 1, 1986.

Certification documents shall be maintained for inspection
by the department for a period of two years after source
disposal. If the source 1is abandoned downhole, the
certification documents shall be maintained until the
department authorizes disposition.

Labeling.

Each source, source holder, or logging tool containing
radioactive material shall bear a durable, Tlegible, and
clearly visible marking or label, which has, as a minimum,
the standard radiation caution symbol, without the
conventional color requirement, and the following wording:
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10.

History:

DANGER*
RADIOACTIVE

This labeling shall be on the smallest component
transported as a separate piece of equipment.

Each transport container shall have permanently attached
to it a durable, legible, and clearly visible label which
has, as a minimum, the standard radiation caution symbol
and the following wording:

DANGER*
RADIOACTIVE
NOTIFY CIVIL AUTHORITIES (OR NAME OF COMPANY)

* or CAUTION

Inspection and maintenance.

a.

Each licensee or registrant shall conduct, at intervals
not to exceed six months, a program of dinspection and
maintenance of source holders, logging tools, source
handling tools, storage containers, transport containers,
and injection tools to assure proper labeling and physical
condition. Records of inspection and maintenance shall be
maintained for a period of two years for inspection by the
department.

If any dinspection conducted pursuant to subdivision a
reveals damage to labeling or components critical to
radiation safety, the device shall be removed from service
until repairs have been made.

The repair, opening, or modification of any sealed source
shall be performed only by persons specfically authorized
to do so by the department, the United States nuclear
regulatory commission, an agreement state, or a licensing
state.

Effective June 1, 1986.
General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33-10-12-06. Requirement for personnel safety.

1.

Training requirements.

a.

No licensee or registrant may permit any individual to act
as a logging supervisor until such individual has:

(1) Received, in a course recognized by the department,
the United States nuclear regu]atory commission, an
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agreement state, or a licensing state, instruction in
the subjects outlined in Appendix A of this chapter
and demonstrated an understanding thereof.

(2) Read and received instruction in the rules contained
in this chapter and the applicable sections of
chapters 33-10-01, 33-10-04, and 33-10-10 or their
equivalent, conditions of appropriate license or
certificate of registration, and the licensee's or
registrant's operating and emergency procedures, and
demonstrated an understanding thereof.

(3) Demonstrated competence to use sources of radiation,
related handling tools, and radiation survey
instruments which will be used on the job.

No licensee or registrant may permit any individual to
assist in the handling of sources of radiation until such
individual has:

(1) Read or received instruction in the licensee's or
registrant's operating and emergency procedures and
demonstrated an understanding thereof.

(2) Demonstrated competence to use, under the personal
supervision of the logging supervisor, the sources of
radiation, related handling tools, and radiation
survey instruments which will used on the job.

The licensee or registrant shall maintain employee
training records for inspection by the department for two
years following termination of employment.

Operating and emergency procedures. The 1licensee's or
registrant's operating and emergency procedures shall include
instructions in at least the following:

a.

Handling and use of sources of radiation to be employed so
that no individual is likely to be exposed to radiation
doses in excess of the standards established in chapter
33-10-04.

Methods and occasions for conducting radiation surveys.

Methods and occasions for locking and securing sources of
radiation.

Personnel monitoring and the use of personnel monitoring
equipment.

Transportation to temporary jobsites and field stations,
including the packaging and placing of sources of
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History:

radiation in vehicles, placarding the vehicles, and
securing sources of radiation during transportation.

f. Minimizing exposure of individuals 1in the event of an
accident.

g. Procedure for notifying proper personnel in the event of
an accident.

h. Maintenance of records.

i. Inspection and maintenance of source holders, logging
tools, source handling tools, storage containers,
transport containers, and injection tools.

j. Procedures to be followed in the event a sealed source is
lodged downhole.

k. Procedures to be used for picking up, receiving, and
opening packages containing radioactive material.

Personnel monitoring.

a. No licensee or registrant may permit any individual to act
as a logging supervisor or to assist in the handling of
sources of radiation unless each such individual wears
either a film badge or a thermoluminescent dosimeter
(TLD). Each film badge or thermoluminescent dosimeter
shall be assigned to and worn by only one individual.

b. Personnel monitoring records shall be maintained for
inspection until the department authorizes disposition.

Effective June 1, 1986.

General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33-10-12-07. Precautionary procedures in logging and subsurface
tracer operations.

1.

3.

During each 1logging or tracer application, the logging
supervisor or other designated employee shall maintain direct
surveillance of the operation to protect against unauthorized
and/or unnecessary entry into a restricted area, as defined in
chapter 33-10-01.

The 1licensee shall provide and require the use of tools that
will assure remote handling or sealed sources other than Tow
activity calibration sources.

a. Protective gloves and other appropriate protective
clothing and equipment shall be wused by all personnel
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History:

handling radiocactive tracer material. Precautions shall
be taken to avoid ingestion or inhalation of radioactive
material.

b. No Tlicensee may cause the injection of radiocactive
material into potable aquifers without prior written
authorization from the department.

No Tlicensee or registrant may permit aboveground testing of
particle accelerators, designed for use in well logging, which
results in the production of radiation, except in areas or
facilities controlled or shielded so that the requirements of
subsections 1 and 5 of section 33-10-04-02, as applicable, are
met.

Effective June 1, 1986.

General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02

33-10-12-08. Radiation surveys and records.

1.

Radiation surveys.

a. Radiation surveys and/or calculations shall be made and
recorded for each area where radioactive materials are
stored.

b. Radiation surveys and/or calculations shall be made and
recorded for the radiation levels 1in occupied positions
and on the exterior of each vehicle used to transport
radioactive material. Such surveys and/or calculations
shall include each source of radiation or combination of
sources to be transported in the vehicle.

c. After removal of the sealed source from the logging tool
and before departing the jobsite, the 1logging tool
detector shall be energized, or a survey meter used, to
assure that the logging tool is free of contamination.

d. Radiation surveys shall be made and recorded at the
jobsite or wellhead for each tracer operation, except
those using hydrogen-3, carbon-14, and sulfur-35. These
surveys shall include measurements of radiation levels
before and after the operation.

e. Records required pursuant to subdivisions a and d shall
include the dates, the identification of individuals
making the survey, the identification of survey
instruments used, and an exact description of the location
of the survey. Records of these surveys shall be
maintained for inspection by the department for two years
after completion of the survey.
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History:

Documents and records required at field stations. Each
licensee or registrant shall maintain, for inspection by the
department, the following documents and records for the
specific devices and sources used at the field station:

a. Appropriate license, certificate of registration, or
equivalent document.

b. Operating and emergency procedures.
c. Applicable chapters of this article.

d. Records of the 1latest survey instrument calibrations
pursuant to subsection 4 of section 33-10-12-05.

e. Records of the latest Jleak test results pursuant to
subsection 5 of section 33-10-12-05.

f. Quarterly inventories required pursuant to subsection 7 of
section 33-10-12-05.

g. Utilization records required pursuant to subsection 7 of
section 33-10-12-05. .

h. Records of inspection and maintenance required pursuant to
subsection 10 of section 33-10-12-05.

i. Survey records required pursuant to subsection 1 of this
section.

Documents and records required at temporary jobsites. Each
licensee or registrant conducting operations at a temporary
jobsite shall have the following documents and records
available at that site for inspection by the department.

a. Operating and emergency procedures.

b. Survey records required pursuant to subsection 1 for the
period of operation at this site.

c. Evidence of current calibration for the radiation survey
instruments in use at the site.

d. When operating in the state under reciprocity, a copy of
the appropriate license, certificate of registration, or
equivalent documents.

Effective June 1, 1986.

General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02
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33-10-12-09. Notification - Incidents, abandonment, and lost

sources.

i

Notification of incidents and sources 1lost in other than
downhole logging operations shall be made in accordance with
appropriate provisions of chapter 33-10-04.

Whenever a sealed source or device containing radioactive
material is lodged downhole, the licensee shall:

a. Monitor at the surface for the presence of radioactive
contamination with a radiation survey instrument or
logging tool during logging tool recovery operations.

b. Notify the department immediately by telephone if
radioactive contamination is detected ‘at the surface or if
the source appears to be damaged.

When it becomes apparent that efforts to recover the
radioactive source will not be successful, the licensee shall:

a. Advise the well operator of an appropriate method of
abandonment, which shall include:

(1) The immobilization and sealing in place of the
radioactive source with a cement plug.

(2) The setting of a whipstock or other deflection
device.

(3) The mounting of a permanent identification plaque, at
the surface of the well, containing the appropriate
information required by subdivision d of this
subsection.

b. Notify the department by telephone, giving the
circumstances of the loss, and request approval of the
proposed abandonment procedures.

c. File a written report with the department within thirty
days of the abandonment, setting forth the following
information:

(1) Date of occurrence and a brief description of
attempts to recover the source.

(2) A description of the radioactive source involved,
including radionuclide, quantity, and chemical and
physical form.

(3) Surface location and identification of well.
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(4) Results of efforts to immobilize and set the source
in place.

(5) Depth of the radioactive source.
(6) Depth of the top of the cement plug.
(7) Depth of the well.

(8) Information contained on the permanent identification
plaque.

Whenever a sealed source containing radioactive material is
abandoned downhole, the licensee shall provide a permanent
plaque for posting the well or well bore. An example of a

suggested plaque is shown in Appendix B of this chapter. This
plaque shall:

a. Be constructed of long-lasting material, such as stainless
steel or monel.

b. Contain the following information engraved on its face:
(1) The word “CAUTION".

(2) The vradiation symbol without the conventional color
requirement.

(3) The date of abandonment.-
(4) The name of the well operator or well owner.

(5) The well name and well identification numbers or
other designation.

(6) The sealed sources by radionuclide and quantity of
activity.

(7) The source depth and the depth to the top of the
plug.

(8) An appropriate warning, depending on the specific
circumstances of each abandonment. Appropriate
warnings may include: (a) "Do not drill below plug
back depth;" (b) Do not enlarge casing;"” or (c) "Do
not reenter the hole", followed by the words, "before
contacﬁing the North Dakota State Department of
Health".

The 1licensee shall 1immediately notify the department by
telephone and subsequently by confirming letter if the
licensee knows or has reason to believe that radioactive
material has been lost in or to an underground potable water

380




source. Such notice shall designate the well location and
shall describe the magnitude and extent of loss of radioactive
material, assess the consequences of such loss, and explain
efforts planned or being taken to mitigate these consequences.

History: Effective June 1, 1986.

General Authority: NDCC 28-32-02
Law Implemented: NDCC 28-32-02
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SEPTEMBER 1986

33-18-01-02. Definitions. For the purpose of this chapter, the
following definitions shall apply:

I

"Abandoned well" means a well whose use has been permanently
discontinued.

"Annular space" means the opening between a well hole
excavation and the well casing or curb, or between a casing
pipe and a liner pipe.

"Appurtenances" means valves, meters, taps, gauges, or other
devices required for adequate control or measurement of the
well output.

"Aquifer" means a water-bearing formation that transmits water
in sufficient quantities to supply a well.

"Casing" shall mean the pipe installed in the drill hole to
give unobstructed access to the water-bearing formation.

"Constructing" a well includes boring, digging, drilling, or
excavation in installing casings, well screens, and other
appurtenances.

"Contamination" means alteration of the physical, chemical, or
biological quality of the water so that it is harmful or
potentially injurious to the health of the users or for the
intended use of the water.

"Department" means the North Dakota state department of
health.

"Disinfection" means the killing of infectious agents outside
the body by chemical or physical means.
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10.

11.

12.

13.

14.

15.

16.

17.

"Drawdown" means the extent of lowering the water surface in a
well and of the water table adjacent to the well, resulting
from the discharge of water from the well by pumping or
natural flow.

"Drilling" means making any opening in the earth's surface by
drilling, boring, or otherwise, and includes inserting any
object into any part of the earth's surface for the purpose of
obtaining an underground water supply except drainage tiles or
similar devices designed primarily to improve land by removing
excess water.

"Established ground surface" means the permanent elevation of
the surface of the ground at the site of the well.

"Ground water source" means all water obtained from dug,
drilled, bored, or driven well, infiltration 1lines, and
springs. '

"Grout" or 'grouting material" means any stable impervious
bonding material which is capable of providing a watertight
seal between the casing and the formation throughout the depth
required to protect against objectionable matter and which is
reasonably free of shrinkage.

"Liner pipe" means a pipe installed inside a completed and
cased well for the purpose of sealing off undesirable water or
for repairing ruptured or punctured casing or screens.

UPitiess uniel s an assembiy designrned feow
attachment €teo a well easing whieh permits buried
pump diseharge frem £he weil and atlews aeceess £e
the interior of the weil easing fer instatiatien ew
remeva: ef the pump e¥ pump appurtenanees- '"Pitless

adapter" means a device assembled at the well site for
attachment to one or more openings through the well casing and
is so constructed as to prevent the entrance of contaminants
into the well or potable water supply, conduct water from the
well below the frostline to prevent freezing, and provide full
access to the water system components within the well.

"Pitless unit" means a factory-assembled device with cap which
extends the upper end of a well casing to above grade and is
so constructed as to prevent the entrance of contaminants into
the well or potable water supply, conduct water from the well
below the frostline to prevent freezing, and provide full
access to the well and the water system components within the
well.

"Potable water" means water free from impurities in amounts
sufficient to cause disease or harmful physiological effects,
with the bacteriological and chemical quality conforming to
applicable standards.
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"Private water supply" means one that is not for public use.

"Pressure tank" or "hydropneumatic tank" means a closed water

19- 21

20= 22

23= 23

23+ 24.

23= 25

24- 26

25= 27

28,

storage container constructed to operate under a designed
pressure rating to modulate the water system pressure within a
selected range.

"Public water supply" means a water supply connected to at
least fifteen service connections or regularly serves an
average of twenty-five persons daily, sixty days out of the
year.

"Pumps" and "pumping equipment" means any equipment or
materials utilized or intended for use in withdrawing or
obtaining ground water for any use, including, without
limitation, seals and tanks, together -with fittings and
controls.

"Repair" means any action which results in a breaking or
opening of the well seal or replacement of a pump.

"Shall" means mandatory compliance with all aspects of the
rules and regulations for water well construction and water
well pump installation.

"Should" means provisions which are not mandatory but which
are recommended or desirable procedures or methods. Deviation
from the rules and regulations for water well construction and
water well pump installation 1is subject to individual
consideration.

"Static water level" means the elevation of the surface of the
water in a well when no water is being discharged therefrom.

""Water well contractor" means any person who is certified to
conduct the business of well drilling under the provisions of
North Dakota Century Code chapter 43-35.

"Water well pump and pitless unit installer" means any person

26= 29

who is certified to conduct the business of installing water
well pumps and pitless units under the provisions of North
Dakota Century Code chapter 43-35.

"Well seal" means an approved arrangement or device used to
cap a well or to establish and maintain a junction between the
casing or curbing of a well and the piping or equipment
installed therein, the purpose or function of which is to
prevent pollutants from entering the well at the upper
terminal.

30. "Well vent" means an outlet at the upper terminal of the well

casing to allow equalization of air pressure in the well and
escape of toxic or inflammable gases.
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28= 31. "Wells" means any artificial opening or artificially altered

History:

natural opening however made by which ground water is sought
or through which ground water flows under natural pressure or
is artificially withdrawn; provided, that this definition does
not include a natural spring, stock ponds, or holes drilled
for the purpose of exploration for production of o0il, gas,
gravel, or other minerals.

Amended effective September 1, 1986.

General Authority: NDCC 28-32-82 43-35-19, 43-35-19.1
Law Implemented: NDCC 28-32-62 43-35-19, 43-35-19.1

33-18-01-05. Protection of ground water sources.

1.

Minimum protective depths of wells. A1l wells shall be
watertight to exclude contamination. Wells shall be designed
to seal off formations that are or may be contaminated or
undesirable.

Wells constructed in unconsolidated formations with stable
overburdens cannot be expected to form a continuous contact
seal. Unless approved otherwise by the department, the
annular opening outside the casing shall be filled with neat
cement grout or other approved material at least one and one-
half inches [3.81 centimeters] in thickness to a depth of not
less than twenty feet [6.1 meters]. Wells with a depth of
twenty feet [6.1 meters] or less shall be grouted from the top
of the well screen. Greater depths are preferable and may be
required for specific installations as determined by review of
the plans and specifications.

Driven well casing may, when conditions warrant, be installed
without grouting.

Required protection for various sources.

a. Gravel wall wells. The gravel used shall be free of
foreign material, properly sized, washed, and then
disinfected prior to or during placement. Where gravel
refill pipes are used, their upper terminal shall be
incorporated within the pump foundation and terminated
with screwed or welded caps at Jleast €hiwteen twelve
inches [33=-©2 30.48 centimeters] above the pumphouse
floor or concrete apron.

The outer casing or drill hole shall be of such diameter
as to provide a minimum of one and one-half inches [3.81
centimeters] of grout around the gravel refill pipes when
installed in the grouted annular opening. Provisions for
prevention of leakage of grout into the gravel pack or
screen shall be provided.
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Radial collector wells. The Tlocation of all caisson
construction joints and porthole assemblies shall be
indicated. The caisson wall shall be substantially
reinforced. Radial collectors shall be in areas and at
depths approved by the department. Provisions shall be
made to assure minimum vertical rise. The top of the
caisson shall be covered with a watertight floor. All
openings in the floor shall be curbed and protected from
entrance of foreign material. Pump discharge piping shall
not be placed through caisson walls.

Dug or bored wells. Dug or bored wells shall be
developed only where geological conditions preclude the
development of a satisfactory drilled well.

Every dug or bored well shall have a continuous watertight
tining of steel: casing e eenerete. The 1ining
section of casing in the producing zone shall serve as the
well screen, shall readily admit water, and shall be
structurally sound to withstand external pressures.

The open space between the excavation and the installed
tinming casing shall be sealed with cement grout or other
approved materials.

The watertight 2imimeg casing shall extend at least
eight twelve inches [26-32 30.48 centimeters] above
finished ground surface. A cover slab at least four
inches [10.16 centimeters] thick, adequately reinforced
and having a diameter sufficient to overlap the lining by
two inches [5.08 centimeters] shall be provided. The slab
shall be constructed without joints.

The top of the slab shall be sloped to drain to all sides
and a watertight joint made where the slab rests on the
well 2inming casing using cement mortar or a mastic
compound.

A manhole, if idinstalled, shall be provided with a curb
cast in the slab and extending at least four to six inches
[10.16 to 15.24 centimeters] above the slab. The manhole
shall have a watertight overlapping cover extending down
around the curb by at least two inches [5.08 centimeters].

Adequate sized pipe sleeve or sleeves shall be cast in
place in the slab to accommodate the type of pump or pump
piping proposed for the well.

Infiltration wells. Infiltration wells may be considered
where geological conditions preclude possibility of
developing an acceptable drilled well. The area around
the well shall be under the control of the water purveyor
for a distance acceptable to or required by the

387



History:

department. The flow in the lines shall be by gravity to
a collecting well. The water shall be continuously
chlorinated to assure bacterial purity.

e. Flowing wells. The construction of flowing wells shall be
in compliance with North Dakota Century Code chapter
61-20.

The construction of flowing wells shall be such that the
flow from them can be controlled. The drill hole shall
extend into, but not through, the confining bed. A
protective casing shall be installed, and the annular
space grouted to form a tight seal. The grout should
extend upward from within five feet [1.52 centimeters] of
the top of the aquifer to the ground surface. After the
grout has set, the drill hole may be extended into the
artesian formation.

An inner casing shall be required where erosion of the
confining bed by the flowing water will occur. This.inner
casing shall be joined in a watertight manner to the
protective casing. Flow control should consist of valved
pipe connections, - watertight pump connections, or
receiving reservoirs set at an elevation corresponding to
the artesian head.

f. Existing wells. The department shall be consulted for
requirements concerning the reconstruction of existing
wells.

Amended effective January 1, 1984; September 1, 1986.

General Authority: NDCC 28-32-62 43-35-19, 43-35-19.1
Law Implemented: NDCC 28-32-82 43-35-19, 43-35-19.1

33-18-01-06. General well construction requirements.

1.

Construction water. Water used in the drilling process shall
be obtained from a source which will not result in
contamination of the well. Chlorination of the water with an
initial dosage of not less than fifty milligrams per liter
(one gallon [3.78 1liters] of laundry bleach or 0.6 pounds
[1.32 kilograms| of calcium hypochlorite per one thousand
gallons [3.78 kiloliters] of drilling water) is desiwabie
recommended.

Waters from surface sources must be chlorinated with a minimum
dosage of one hundred milligrams per liter (two gallons [7.56

liters] of laundry bleach or 1.2 pounds [2.64 kilograms] of
calcium hypochlorite per one thousand gallons [3.78
kiloliters] of drilling water).

Ferrous well casing.
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General. Casing and liner pipe of wrought iron or steel

through ten inches [25.4 centimeters] in diameter shall be
prime pipe meeting current American Society for Testing
and Materials Schedule 40, or equivalent specifications.
Larger diameter pipes shall have a minimum wall thickness
of three hundred seventy-five thousandths of an inch
[0.952 centimeters].

A1l casing shall have additional thickness and weight if
standard thickness is not considered sufficient to assure
reasonable 1life expectancy of the well or be capable of
withstanding forces to which they are subjected.

Drive shoe. Pipe that is to be driven shall be equipped
with a drive shoe or other device approved by the
department. 12

Joints. Casing and 1liner pipe joints shall be properly
welded or threaded.

3. Nonferrous well casing.

a.

General. - Pipe other than wrought iron or steel must be
adaptable to the stresses to which they will be subjected
during installation and to the corrosiveness of the water.

Thermoplastic well casing. Thermoplastic well casing
shall conform with American Society for Testing and
Materials Specification F480-81 or latest revision as
follows:

(1) Minimum standard dimension ratio shall be twenty-one.

(2) Minimum pipe stiffness shall be two hundred
twenty-four pounds foot/ (inch ° inch) (kiloneutron/

(meter ° meter)) when tested according to section
5.4.1 of American Society for Testing and Materials
Specification F480.

(3) A1l casing five inches [12.7 centimeters] and larger
shall be tested for impact resistance and meet or
exceed IC-1 impact classification according to
section 6.5 and table 6 of American Society for
Testing and Materials Specification F480.

(4) Carry the seal of the national sanitation foundation.
A1l casing shall have additional thickness and weight if
standard thickness is not capable of withstanding forces
to which it is subject.

Poured-in-place concrete well casing. Poured-in-place
well casing shall be at Tleast six inches [15.24

389



centimeters] thick and be poured in one operation if
possible. There shall be no construction joint within ten
feet [3.05 meters] of the original ground surface.

d. Other materials. Other well casing materials that may be
proposed shall be approved in writing by the department
prior to installation.

Packers. Packers shall be of a material that will not impart
taste, odors, toxic substances, or bacterial contamination to
the water in the well. Lead packers may, under certain
conditions when in contact with soft aggressive waters
possessing sufficient plumbosolvency, result in toxic
concentrations of lead in the water. When the water is to be
used for domestic or livestock purposes, lead packers shall be
restricted to use with nonaggressive waters and used only when
nontoxic  packers such as neoprene cannot be properly
installed. :

Screens. Screen openings shall provide the maximum amount of
open area consistent with the strength of the screen and
grading of the water-bearing formation or gravel pack. The
size of the screen should be based on a sieve analysis. The
openings shall permit maximum transmitting ability without
clogging or jamming. Screens should be constructed of
material which will not be damaged by chemical action of
ground water or future cleaning operations and be installed so
that exposure above pumping level will not occur. Lead shot,
lead wool, or other toxic lead products shall not be used for
sealing the bottom of well screens or casing.

Yield and drawdown test. Every well should be tested for
yield and drawdown. The test method to be followed should be
clearly outlined in the specifications. The test pump should
have a maximum capacity at least equal to one and one-half
times the quantity of water anticipated. The test pump should
be able to operate continuously until the water level has
stabilized. Test data to be recorded should include:

a. Static water level.

b. Pumping rate.

c. Drawdown during test.

d. Recovery water levels.

e. Depth of pump setting.

Duration of the test shall be determined with due
consideration given to pumping of sand, clarity of water

pumped, and the obtaining of a representative sample of water
for chemical analysis.
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Chemical conditioning. When chemical treatment of a public
well is proposed, the method of conditioning shall be included
in the specifications. The equipment, chemicals, and
inhibitors to be used, the method of testing for chemical
residuals and the disposal of waste shall be indicated.

Grouting requirements.

a. Concrete grout. The mixture should consist of cement,
sand, and water, in the proportion of one bag of cement
(ninety-four pounds [38.04 kilograms]), and an equal
volume of dry sand to not more than six gallons [22.71
liters] of clean water. Where large volumes are required
to fill annular opening, gravel not larger than one-half
inch [12.7 millimeters] in size may be added.

b. Neat cement grout. The mixture should consist of one bag
of cement (ninety-four pounds [38.04 kilograms]) to not
more than six gallons [22.71 1liters] of clean water.
Additives up to five pereent by weight pounds [11.02
kilograms] per sack of cement to increase fluidity may be
used.

c. Heat of hydration. Care must be used when grouting
thermoplastic well casing with neat cement grout. Heat
caused by hydration during curing of the cement may cause
weakening of the well casing. High peak temperatures may
be minimized by adding sand or bentonite to the grout
mixture to increase the curing time. The amount of
bentonite clay added to the cement grout may not exceed
five pounds [11.02 kilograms] per sack of cement.

d. Bentonite clay grout. A sodium-base bentonite clay grout
may be used to fill the annular space when thermoplastic
casing is used. The mixture must consist of not less than
two pounds [4.41 kilograms] of bentonite clay per gallon
[3.79 liters] of clean water.

The wuse of drilling fluids as a grouting material is not
permitted.

o

Grouting guides. Preteetive easing Casing that is to
be grouted in the drill hole or annular opening shall be
provided with sufficient gquides welded to the casing to
permit the unobstructed flow and wuniform thickness of
grout.

f. Grout application. All grouting shall be performed by
adding the mixture, from the bottom of the annular opening
upward, in one continuous operation, until the annular
opening is filled. Sufficient annular opening shall be
provided to permit a minimum of one and one-half inches
[3.81 centimeters] of grout around the preteetive
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casing, including couplings, if wused. Bentonites

aguaiets or similar materials may be added to the
annular opening in the manner indicated for grouting, to
seal any small crevices or fissures, and assure that the
space is open prior to final grouting.

Plumbness and alignment. Every well shall be tested for
plumbness and alignment upon completion of construction. The
casing shall be sufficiently plumb so as not to interfere with
the installation and operation of the pump. (See recommended
procedures in the appendix to this chapter.)

Geological data. Drill cuttings should be obtained at five-
foot [1.52-meter] intervals, and at all pronounced changes in
formation. The driller shall supply the North Dakota state
board of water well contractors with an accurate record of the
drill hole diameters and depths, assembled order of size and
length of casings and Tliners, grouting depths, formations
penetrated, water levels, location of blast shots, and pumping
tests.

Upper terminal of well. The preteetive casing or pitless
unit for all ground water sources shall project not less than
sin twelve inches [35-24 30.48 centimeters] above the final
ground elevation, and preferabliy Ehiwveeen inehes
133-02 eentimetews} (mandatery for pubiie watew
supptiesy; abeve the well cover slab, or pumphouse floor.

Sites net subjeet te fieeding shail have the fleewr
ef the pumpheuse and the ecoever of every wei: dug at
least ene f£eet {30-48 centimetersl abeve eviginai
ground suwfaee- Sites subject to flooding shall have the

top of the protective casing, pitless unit, the cover of every

dug well, and the floor of the pumphouse at Tleast two feet

[60.96 centimeters] above the highest known flood elevation

and be surrounded by earthfill as wrequired by £he
reviewing aunEheri&y,

Capping. A properly fitted, firmly driven, solid wooden plug
shall be the minimum acceptable method of capping a well until
pumping equipment is installed. A welded metal plate is
preferred. Nonferrous well casing shall be capped using a
plug or cap designed for the type of well casing installed.
The well must be protected during construction.

Bacteriological quality of water. Every new, modified, or
reconditioned ground water source shall be thoroughly cleaned
and disinfected after completion. One or more water samples
from the source shall be submitted to a department or other
approved laboratory for bacteriological analysis and if found
satisfactory shall be approved for placement in service. When
it is established that the ground water is subject to
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14.

15.

16.

A7,

18.

continuous or intermittent contamination, provisions for
continuous disinfectant will be required.

Chemical quality of water. Every new, modified, or
reconditioned ground water source should be examined for its
chemical characteristics by tests of a representative sample
in a department or other approved 1laboratory. The samples
should be collected and tested as soon as practical.

Water level measurement. Provisions should be made for
periodic measurement of the static and pumping water levels in
the completed well. The installation shall be made in such
manner as to prevent the entrances of foreign material.

Monitoring wells, irrigation wells, geothermal ground water
and return wells, and special purpose water wells. Any water
well designed as a monitoring well, idrrigation well,
geothermal ground water or return well, or for other purposes
shall be constructed in accordance with this chapter.

Each well shall be protected at its upper terminal to preclude
the entrance of foreign materials.

Abandoned wells. Any abandoned water wells, including test

wells, uncompleted wells, and completed wells shall be sealed

by restoring as far as possible the controlling geological

conditions which existed before the wells were drilled.

Wherever £feasibier; Ehe weilis sheuild be ecompietelry
£itled with eonerete- (See recommended precedures
in the appendin to this chaptewr=-y

Sealing of wells results in:

a. Elimination of physical hazards.

b. Prevention of contamination of ground water.

c. Conserving yield and hydrostatic head of aquifers.

d. Prevention of intermingling of desirable and undesirable
waters.

Wherever feasible the wells should be filled with concrete
grout or other approved materials. (Note recommended grouting
procedures in the appendix to this chapter.)

At no time shall any sewage or other contaminated or toxic
materials be discharged into an abandoned well.

Organic polymers. The use of biodegradable organic polymers

as a drilling fluid additive has resulted in persistent
microbiological contamination of ground water supplies.
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Organic polymers shall be used only when approved in

writing

by the department for a specific well construction project.

History: Amended effective January 1, 1984; September 1, 1986.
General Authority: NDCC 43-35-19, 43-35-19.1
Law Implemented: NDCC 43-35-19, 43-35-19.1

33-18-01-07. Pump installation for water wells.

1. Pumphouse appurtenances. The installation of necessary
appurtenances for public wells shall be as illustrated in pump
installation details contained in the diagrams attached to

this chapter.

a. Floor drain. The pumproom floor shall be watertight and
shall slope away from the pump base. The pumproom floor
shall be provided with a floor drain discharging to a sump
at least twenty-five feet [7.62 meters] from the well.

b. Vents. Provisions shall be made for venting the well
casing to atmosphere. There shall be no holes in the pump
base which might allow wastewater or other material to
enter the well. A breather tube shall be installed of
sufficient size to permit air to enter and leave the well
freely with the changing of water elevation caused by
starting and stopping the pump. The breather tube shall
terminate in a full one hundred eighty degree bend at
least eighteen inches [45.72 centimeters] above the floor,

securely screened with sixteen mesh wire screen.

If the

breather tube or a depth gauge line passes through the

base of the pump or through the seal connection
well, the hole about the tube shall be sealed.

into the

c. Water level measurement. An access plug for a measuring
tape or an air line and drawdown gauge for determining
location of the water level shall be installed during the
installation of the pump on all public wells. Installation
of permanent water level measuring equipment shall be made
using corrosion-resistant materials firmly attached, in a
vertical position, to the drop pipe or pump column in such
a manner as to prevent entrance of foreign materials. The
air line shall extend from the top of the well to several

feet [meters] below the Towest anticipated water

level.

The length of the air line shall be accurately measured

and the length recorded.

2. Cutting of well casing. No casing shall be cut off or cut

into below ground level except to install a pitless
adapter.

3. Pitless unit and adapter.
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a.

Pitless unit. Pitless units designed to replace a section

of well casing shai: be eonstruected eof materiais
whielh previde strength and durabiiity equai £e
the wei: easing-

Instaltiatien shaii be by £hreaded; weided; eor

compressien fiange gasketed eenneetion €e €he
evkEafs easing- The threaded~ weideds o
eempressien fiange gasketed eenneetion te €he
euteff easing shaii be watertights Pitless uniEs
shat: ferm an unbreken extensien ef the weii easing
frem belew the frestiine teo abevegreund ieveil as
speeified for upper weii terminais-s The £ep of £he
pitiess unit shali be eapped with a eoever having a
doewnward fianmge whieh wii: everiap the edge ef £he
uni€= The eover shaii be seeureiy fastened e the
uniE aned shalti be suffieiently snug €e £the uniE £eo
be verminpreef eoer watertight if required- The
eover shalil previde for watertight entvanee of
eleectrieat eables; vent piping; ai¥ line; and a Eap
for wetted tape depth to water leve: measuwvements-
Pitless adapters for attachment £eo the exnterieor of
a weitl easing shaii be instaiied eniy when appreved
in writing by the depariment- must meet the standards

of the national sanitation foundation or the water systems

council and must:

(1) Be factory fabricated from point of connection with
the well casing to the unit cap or cover. The
materials used must be durable, at least equal in
quality to the well <casing, to prevent excessive
corrosion.

(2) Form an unbroken extension of the well casing from
the point of discharge to a point above ground level
as specified for upper well terminals.

(3) Have an inside diameter equal to or greater than the
inside diameter of the well casing to facilitate work
and repair on the well, pump, or well screen. Any
deviation from this paragraph must be approved in
writing by the department.

(4) Conduct water from a well casing without exposing the
well to contamination through openings in the casing.

(5) Have access to the casing for disinfection of the
well.

(6) Be capped with a cover having a downward flange which
will overlap the edge of the unit. The cover must be
securely fastened to the unit and must be
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sufficiently snug to the unit to be verminproof or
watertight if required.

The cover must provide for watertight entrance of
electrical cables, vent piping, and an air line or a
tap for wetted tape measurements of depth to water
level of a well.

(7) Be installed by threaded, welded, or compression
flange gasketed connection to the cutoff casing. The
threaded, welded, or compression flange gasketed
connection to the cutoff casing must be watertight.
If the connection to the casing is to be a field
weld, the factory-assembled unit must be designed
specifically for field welding. ;

(8) Have all field connections between the pitless unit
and the water service pipe threaded, flanged, or
mechanical joint.

Pitless adapter. Pitless adapters for attachment to the

exterior of a well casing must be installed only when
approved in writing by the department. Pitless adapters
must meet the standards of the national sanitation
foundation or the water systems council.

(1) Pitless adapters must be constructed and installed so
as to prevent the entrance of contaminants into the
well or water supply through openings in the well

casing.

(2) The pitless adapter must provide adequate clearance
within the well to permit insertion and withdrawal of
the pump and system components through the upper
terminal of the well casing.

(3) The pitless adapter must be connected to the well
casing with clamps-and-gasket or by welding and must
be watertight. To assure a watertight connection
between the pitless adapter and the well casing, care
must be used in cutting the hole in the well casing,
preferably with a hole-cutting saw. All burs from
the cutting process must be removed. Both the
outside and the inside surfaces of well casing
surrounding the hole must be smooth.

(4) A pitless cap or cover must enclose the upper
terminal of the well casing. The cap, entrance of
electrical cables, vent piping, air lines, etc., must
be as specified for pitless units.
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(5) All field connections between the pitless adapter and
the water service pipe must be threaded, flanged, or
mechanical joint.

(6) A1l other aspects of pitless adapter requirements
must be as specified for pitless units.

c. Freezing. Water service piping must be installed below
recorded frost penetration. A minimum depth of seven feet
[2.28 meters] below grade is recommended to prevent

freezing.

Over-the-well pumps. Power-driven pumps located over a well

shall be installed on a concrete base of sufficient height to
permit the outside casing to extend one inch [2.54
centimeters] above the concrete base. On all public water
wells the annular opening between the drill hole and casing
shall be filied with cement grout before the pump base and
pumphouse floor are constructed. If the well is of the gravel
wall type, the outer casing shall extend at Tleast twelve
inches [30.48 centimeters] above the pumproom floor with
suitable provisions made for adding gravel. The inner casing
shall extend one inch [2.54 centimeters] above the pump base.
Note diagrams No. 1 and No. 2, pump installation details, in
the diagrams attached to this chapter.

A sanitary well seal shall be installed at the top of the well
casings to prevent the entrance of contaminated water or
objectional material.

Pump column. A separate pump column, suction or discharge
pipe shall be installed inside the well casing in all
instances, whether the well is to be pumped by suction,
airlift, or deep well pump.

Submersible pumps. The discharge line shall Teave the well
at the top of the casing. The opening between the discharge
line and casing or pipe sleeve shall be sealed watertight with
an expanding rubber seal or equivalent device. When an
underground discharge is desired, a properly installed pitless
unit or, when approved by the department, a pitless adapter
shall be used.

The electrical cable shall be firmly attached to the pump
riser at intervals of twenty feet [6.10 meters] or less.

When a check valve is not part of the pump, a check valve
shall be installed on the pump discharge line within the well.

A eheek vaive shaii be instatied in the diseharge
tine abeve the pump in the weii or diseharge iine-

A check valve on the pump discharge line is not required on

nonpressurized wells for livestock use that would be damaged
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by freezing, when an airgap or other cross-connection control
protection is provided.

Offset pumps. Pumps offset from public wells shall be
located in an aboveground pumphouse or other building. All
portions of suction 1lines buried below the ground surface
between the well and the pump shall be enclosed in a

protective pipe of standard thickness and be sealed watertight
at both ends.

This requirement shall be considered satisfied if the suction
line lies within a pressure discharge line.

Offset pumps for private wells may be located in a basement
provided that the pumps and all suction pipes are elevated at
Teast twelve inches [30.48 centimeters] above the floor.

Hand pumps. Hand pumps shall be of the force type equipped
with a packing gland around the pump rod, a delivery spout
which is closed and downward directed, and a one-piece bell
type base which is part of the pump stand or is attached to
the pump column in a watertight manner.

The bell base of the pump shall be bolted with a gasket to a

flange which is securely attached to the casing or pipe
sleeve.

Pump controls.

a. Public water wells. Pump controls for public water wells
must be installed in accordance with the manufacturer's
recommendations as shown on approved plans and
specifications.

b. Private water wells. Pump controls for private water
wells should Dbe installed in accordance with
manufacturer's recommendations and must include:

(1) A pressure-activated pump switch.

(2) A thermal overload switch.

(3) A flow control orifice or a low water level cutoff
switch on all pumps having an output in excess of the
well capacity.

(4) A pressure relief valve on positive displacement
pumps.

(5) The installation of necessary appurtenances for
private water wells should be as illustrated in
diagram No. 4 - pitless unit and appurtenances for
private wells.
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History:

Amended effective January 1, 1984; September 1, 1986.
General Authority: NODCC 43-35-19, 43-35-19.1
Law Implemented: NDCC 43-35-19, 43-35-19.1

33-18-01-08. Storage tanks.

; 9

Public water systems. Storage equipment for public water

systems must be as shown on approved plans and specifications.

Private water systems. Storage equipment must be as follows:

History:

a. A1l tanks must be certified under water system council
standards for size and pressure.

b. Hydropneumatic tanks must have a working pressure rating
in excess of the maximum system pressure but not less than
seventy-five pounds per square inch [34.02 kilograms per
6.45 square centimeters].

c. A1l tanks must be coated or made of materials resistant to
corrosion.

d. All tanks must be constructed of materials or coatings
which are nontoxic.

e. All tanks must be provided with a means of draining.

f. Atmospheric storage tanks must be provided with a cover to

prevent the entrance of unauthorized persons, dirt, or
vermin. The cover must be vented with a return bend vent
pipe having an area not less that the area of the downfeed
riser pipe and the vent must be screened with
corrosion-resistant screen having not less than fourteen
and not more than twenty openings per linear inch [2.54
centimeters].

Effective September 1, 1986.

General Authority: NDCC 43-35-19, 43-35-19.1
Law Implemented: NDCC 43-35-19, 43-35-19.1

33-18-01-09. Materials for water distribution.

1.

Water service pipe.

a. Public water systems. Water service pipe from the well to
the point of entrance to a pumphouse or building must be
as shown on approved plans and specifications.

b. Private water systems. Water service pipe from the well

to point of entrance to a pumphouse or building must be
made of copper, galvanized steel, or approved plastic.
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Approved plastic (polyvinyl chloride, polyethylene, or
polybutylene) must have a minimum pressure rating of one
hundred sixty pounds per square inch at seventy-three
degrees Fahrenheit [11.25 kilograms per square centimeter
at 22.8 degrees Celsius]. Copper tube when used
underground may not be less than type L. All threaded
ferrous pipe and fittings must be galvanized or cement
lined and, when used underground in corrosive soil or
filled ground, must be coal tar enamel-coated and threaded
Joints must be coated and wrapped when installed.

A1l piping must comply with applicable standards for such
piping. Polyvinyl chloride, polyethylene, and
polybutylene pipe shall carry the seal of the national
sanitation foundation. !

Permeation through polyethylene and polybutylene pipes by
organic contaminants (including petroleum byproducts) can
occur resulting in contamination of water supplies. Where
there is known contamination of soils by organics or a
high probability that contamination of soils by organics
may occur, it 1is recommended that polyethylene and
polybutylene pipe not be used to construct water supply
lines.

2. Fittings. The materials of which water supply system pipe
fittings are made must be compatible with the type of piping
materials used in the water supply system.

3. Material strength.

a. All materials used for water piping must be suitable for
use with the maximum temperature, pressure, and velocity
that may be encountered in the installation, including
temporary increases and surges.

b. When the standards for the piping material used for hot
and cold water distribution 1imit the working pressure or
temperature to values lower than usually encountered, the
relief valve may be set no higher than the limits of the
standard.

History: Effective September 1, 1986.
General Authority: NDCC 43-35-19, 43-35-19.1
Law Implemented: NDCC 43-35-19, 43-35-19.1

33-18-01-10. Cross-connection control - Backflow protection. All
wells discharging to sources of contamination such as livestock watering
tanks must be provided with an approved backflow prevention device or an
airgap to prevent the backflow or siphonage of contaminants into the
well. The airgap should provide a minimum vertical distance between the
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potable water pipe outlet and the water surface of not less than twice
the diameter of the outlet pipe. Greater distances are preferable.

Overflow lines from stock watering tanks or other sources of
contamination may not discharge to the well.

Please consult the North Dakota state plumbing code for details.

History: Effective September 1, 1986.
General Authority: NDCC 43-35-19, 43-35-19.1
Law Implemented: NDCC 43-35-19, 43-35-19.1
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