


























































































































































































































































































































































































































































































(2) Radiation levels which, if an individual were 
continuously present in the area, could result in the 
individuals receiving a dose in excess of one hundred 
millirems in any seven consecutive days. 

b. Any person may apply to the department for proposed limits 
upon levels of radiation in unrestricted areas in excess 
of those specified in subdivision a resulting from the 
applicant•s possession or use of sources of radiation. 
Such applications should include information as to 
anticipated average radiation levels and anticipated 
occupancy times for each unrestricted area involved. The 
department will approve the proposed limits if the 
applicant demonstrates to the satisfaction of the 
department that the proposed limits are not Jikely to 
cause any individual to receive a dose to the whole body 
in any period of one calendar year in excess of one-half 
rem. 

6. Concentration of radioactivity in effluents to unrestricted 
areas . 

a. A licensee shall not possess, use, or transfer licensed 
material so as to release to an unrestricted area 
radioactive material in concentrations which exceed the 
limits specified in Appendix A, Table II, of this chapter , 
except as authorized pursuant to subsection 2 of section 
33-10-04-04 or subdivision b of this subsection . For 
purposes of this subsection concentrations may be averaged 
over a period not greater than one year. 

b. An application for a license or amendment may include 
proposed limits higher than those specified in subdivision 
a. The department will approve the proposed limits if the 
applicant demonstrates all of the following: 

(1) That the applicant has made a reasonable effort to 
minimize the radioactivity contained in effluents to 
unrestricted areas. 

(2) That it is not likely that radioactive material 
discharged in the effluent would result in the 
exposure of an individual to concentrations of 
radioactive material in air or water exceeding the 
limits specified in Appendix A, Table II, of this 
chapter. 

c. An application for higher limits pursuant to subdivision b 
shall include information demonstrating that the applicant 
has made a reasonable effort to minimize the radioactivity 
discharged in effluents to unrestricted areas, and shall 
include, as pertinent: 
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(1) 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. 

(2) 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 f~A1 (EHl of 
liquid effluents. 

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

(3) 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. 

(4) Information 
radionuclide 
anticipated 
one year: 

as to the highest concentration of each 
in an unrestricted area, including 

concentrations averaged over a period of 

(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. 

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

(6) 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. 

(7) 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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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 limiting concentrations in effluent 
streams, the department may limit 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, ~r 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 this 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 . 

7. Orders requ1r1ng furnishing of bioassay services. Where 
necessary or desirable in order to aid in determining the 
extent of an individua1 1 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. 

History: Amended effective October 1, 1982; June 1, 1986. 
General Authority: NDCC 28-32-02 
Law Implemented: NDCC 23-01-03 

33-10-04-03. Precautionary procedures. 

1. Surveys. Each licensee or registrant shall make or cause to 

2. 

be made such surveys as may be necessary for the applicant to 
establish compliance with this chapter . 

Personnel monitoring. Each licensee or registrant 
supply appropr i ate personnel monitoring equipment to , 
shall require the use of such equipment by: 

shall 
and 

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 is likely to receive, a dose i n 
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 is the conventional three blade 
design: 

(2) 

RADIATION SYMBOL 

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

(b) Background is to be yellow. 

I I I ._A.. I 
; j,....A 
I _,ft.J. 
t--SA--... 
I 

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 information which may be 
appropriate in aiding individuals to minimize 
exposure to radiation. 

b. 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 11 DANGER11 

c. High radiation areas. 

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

CAUTION* 

sha 11 be 
bearing 

HIGH RADIATION AREA 

*or 11 DANGER11 

conspicuously 
the radiation 

(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 locked except during periods when 
access to the area is required, with positive 
control over each in~ividual 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 
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to prevent unauthorized entry may be substituted for 
the controls required by paragraph 2. 

(5) 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 . 

(6) Each area in which there may exist radiation levels 
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 i n 
10 EFR 20.203(c)(6). 

(7) 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 irradiators in which certain of the 
criteria specified in paragraph 6 are impracticable, 
equivalent protection shall be provided by license 
conditions. 

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

CAUTION* 

AIRBORNE RADIOACTIVITY AREA 

*or 11 DANGER11 

e. Additional requirements. 

(1) Each area or room in which any radioactive material , 
other than natural uranium or thorium, is used or 
stored in an amount exceeding ten times the quantity 
of radioactive material specified in Appendix 8 of 
this chapter shall be conspicuously posted with a 
sign or signs bearing the radiation caution symbol 
and the words: 
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CAUTION* 

RADIOACTIVE MATERIAL 

*or 11 DANGER11 

(2) 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 8 of this 
chapter shall be conspicuously posted with a sign or 
signs bearing the radiation caution symbol and the 
words: 

*or "DANGER" 

f. Containers. 

CAUTION* 

RADIOACTIVE MATERIAL 

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

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

CAUTION* 

RADIOACTIVE MATERIAL 

*or 11 DANGER" 

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 information will include radiation 
levels, kinds of material, estimate of activity, date 
for which activity is estimated, etc.) 

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

(a) For containers that do not contain radioactive 
material in quantities greater than the 
applicable quantities listed in Appendix 8 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 listed in 
Appendix 8 of this chapter. 

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

(d) For containers wl!.ea ~:key a~e 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 limits established by this chapter. 

(e) For containers wl!.ea ~:key a~e in transport and 
packaged and labeled i~ accordance with 
regulations published by the department of 
transportation. 

(f) For containers wl!.iel!. a~e accessible only to 
individuals authorized to handle or use them or 
to work in 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 license 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 limits 
established :!:l'l 1\!:fte ~e!':lil:al\!:!:el'le in this chapter. 

c. Caution signs are not required to be posted in areas or 
rooms containing radioactive material for periods of less 
than eight hours provided that (1) the material is 
constantly attended during such periods by an individual 
who shall take the precautions necessary to prevent the 
exposure of any individual to radiation or radioactive 
material in excess of the limits 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 is 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 in accordance with regulations of the 
department of transportation. 

5. 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. 

6. Storage and control of sources of radiation. 

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

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

7. Procedures for picking up, receiving, and opening packages. 

a. (1) Each licensee 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 
licensee at the 

242 

is to be picked up by the 
carrier's terminal, make 



b. 

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

(2) Each licensee 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. 

(1) Each licensee, upon receipt of a package of 
shall monitor the external 
for radioactive contamination 
the radioactive contents, 

radioactive material, 
surfaces of the package 
caused by leakage of 
except: 

(a) Packages containing 
quantity specified 
subdivision . 

no more than 
in the table 

the exempt 
in this 

(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 i n 
other than liquid form (including Mo-99/Tc-99m 
generators) and not exceeding the Type A 
quantity limit specified in the table in this 
subdivision. 

(e) Packages containing only radionuclides with 
half-lives 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 later 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. 

(2) 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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c. 

Table of Exempt and Type A Quantities 

Transport group * 

Exempt 
Quantity Limit 

(in millicuries) 

Type A 
Quantity Limit 

(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 licensee, 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 licensee'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. 

d. Each licensee shall establish and maintain procedures for 
safely opening packages in which radioactive 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. 

History: 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 licensee shall dispose of any 
radioactive material except: 

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

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

2. 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 radioactive 
material, including the quantities and kinds of radioactive 
material and levels of radioactivity 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; usage 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 land not owned by a state or the federal 
government. 

3. Disposal by release into sanitary sewe~a~e sewage systems. 
No licensee shall discharge radioactive material into a 
sanitary sewe~a~e 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 t he 
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 limits specified in Appendix A, 
Table I, Column 2, of this chapter. 

(2) Ten times the quantity of such material specified in 
Appendix 8 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 licensee, will not result in an 
average concentration exceeding the limits 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 eewe~a~e sewage system by the licensee does 
not exceed one curie per year. The quantities of 
hydrogen-3 and carbon-14 released into the sanitary 
eewe~a~e 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. 

4. No licensee 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. 

5. Excreta from individuals undergoing medical diagnosis or 
therapy with radioactive material shall be exempt from any 
l imitations contained in this subsection. 

6. Disposal by burial in soil. No licensee shall dispose of 
radioactive material by burial in soil except as specifically 
approved by the department pursuant to subsection 2 of this 
section. 

7 . Disposal by incineration . No licensee shall incinerate 
radioactive 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. 

s~ 8. Disposal of specific wastes. Any licensee may dispose of the 
following licensed material without regard to its 
radioactivity: 

a. Five-hundredths !de~ee~~*ee microcurie or 
hydrogen-3 or carbon-14, per gram of medium, 
liquid scintillation aeee~l'\~*1'\~ counting. 

less 
used 

of 
for 

b. Five-hundredths microcurie or less 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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c. Nothing in this section, however, relieves the li censee of 
maintaining records showing the receipt, transfer, and 
disposal of such radioactive material. 

d . . Nothing in this section relieves the licensee f r om 
complying with other applicable federal, state, and local 
regulations governing any other toxic or hazardous 
property of these materials . 

9. Classification of radioactive waste for near-surface di sposa l . 

a. Considerations. Determination of the cl ass i f i cat i on of 
waste involves two cons i derations. Fi rst, cons i derat i on 
must be given to the concentrat i on of l ong- lived 
radionuclides (and their shorter-lived precursors) whose 
potential hazard wi l l persist long after such precaut i ons 
as institutional controls, improved waste form , and deeper 
disposal have ceased to be effective . These precaut io ns 
delay the time when long-lived radionuc l ides co uld ca use 
exposures. In addition, the magnitude -of t he poten ti al 
dose is l imited by the concentration and ava il ab ili ty of 
the radionuclide at the t i me of exposure . Second , 
consideration must be given to the concen t rat i on of 
shorter-lived radionuclides for which requ i rements on 
institutional controls, waste form, and di sposa l me thods 
are effective . 

b. Classes of waste. 

(1) Class A waste is waste that is usua lly seg regated 
from other waste classes at the disposal si te . The 
physical form and characterist i cs of Cl ass A waste 
must meet the mi nimum requirements set forth in 
subdivision a of subsection 10 of th i s sect i on. If 
Class A waste also meets the stab il ity req uirements 
set forth in subdivision b of subsection 10 of this 
section, it is not necessary to segregate the waste 
for disposal. 

(2) Class 8 waste i s waste that must meet more rigorous 
requirements on waste form to ensure stab ili ty after 
disposal. The physical form and characte ri st i cs of 
Class 8 waste must meet both t he m1n1 mum and 
stability requirements set forth i n subsect i on 10 of 
this section . 

(3) Class C waste is waste that not only must meet more 
rigorous requirements on waste to ensure stab ility 
but also requires additional measures at the dispo sal 
facility to protect against inadvertent i ntrusion. 
The physical form and characteri st i cs of Cl as s C 
waste must meet both the min i mum and stability 

247 



requirements set forth in subsection 10 of this 
section. 

c . Classification determ i ned by long-lived radionuclides. If 
the waste contains only radionuclides listed in Table 1, 
classification shall be determined as follows: 

Pl If the concentration does not exceed one-tenth the 
value i n Table 11 the waste is Class A. 

{2} If the concentration exceeds one-tenth the value i n 
Table 11 the waste is Class C. 

Pl If the concentration exceeds the value in Table 1 1 

the waste is not generally acceptable for 
near-surface disposal. 

{4} For wastes containing mixtures of radionuclides 
listed in Table 11 the total concentration shall be 
determined by the sum of fractions rule described in 
subdivision g of this subsection . 

Table 1 

Radionuclide 

C-14 
C-14 in activated metal 
Ni-59 in activated metal 
Nb-94 i n activated metal 
Tc-99 
I-129 
Alpha emitting transuranic 

rad i onuclides with half-life 

greater than five years 

Pu-241 

Cm-242 

Ra-226 

Concentration 
curies/cubic meter 

8 
80 

220 
0.2 
3 
0.08 

10014 

3 soo14 

20 ooo14 

10014 

14 Units are nanocuries per gram 

d. 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 in Table 2. If a 
nuclide is not listed in Table 21 it does not need to be 
considered in determining the waste class. 

{1} If the concentrat i on does not exceed the value in 
Column 11 the waste i s 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 radionucl ides 
listed in Table 2, the total concentration shall be 
determined by the sum of fractions rule described i n 
subdivision g of this subsection. · 

Table 2 

Concentration, curies/cubic meter 
Radionuclides Column 1 Column 2 Column 3 

Total of all radionuclides 
with less than five-year 
half-life 

H-3 
Co-60 
Ni-63 
Ni-63 in activated metal 
Sr-90 
Cs-137 

700 

40 
700 

3.5 
35 
0.04 
1 

* * 

* * 
* * 

70 700 
700 7,000 
150 7 000 
44 4 600 

*There are no limits established for these radionuclides in 
Class B or C wastes. Practical considerations such as the ef fects 
of external radiation and internal heat generation on 
transportation, handling, and disposal will limit t he 
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 b~ both long-lived and 
short-lived radionuclides. If the waste contains a 
mixture of radionuclides 1 some of which are listed in 
Table 11 and some of which are listed in Table 2 I 
classification shall be determined as follows: 

Pl If the concentration of a radionuclide listed in 
Table 1 is less than one-tenth the value 1 i sted in 
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(2) 

Table 1, the class shall be that determined by the 
concentration of radionuclides listed in Table 2. 

If the concentration of a radionuclide listed i n 
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. 

f . 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. 

g. 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 1 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. 

h. Determination of concentrations in wastes. The 
concentration of a radionuclide may be determined by 
indirect methods such as use 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 i f 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 s i te. 

(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 liquid 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 radioactive 
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. 

b. 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 itself, 
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, liquid wastes, 
or wastes containing liquid, shall be converted into 
a form that contains as little 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 8, 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 land 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 8, 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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b. 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 regulations or 
requirements of the receiver, provided all the required 
information is included. 

c. 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 author i zed 
representative of the waste generator shall sign and date 
the manifest. 

d. 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 licensed waste processor · who treats or 
repackages waste ~hall comply with th~ requirements of 
paragraphs 4 through 8 of this subdivision. A licensee 
shall: 

(1) Prepare all wastes so that the waste is classified 
according to subsection 9 of this section and meets 
the waste characteristics requirements i n 
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, i n 
accordance with subsection 9 of this section. 

(3) Conduct a quality control program to assure 
compliance with subsections 9 and 10 of this sect i on; 
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. 

e. Any waste collector licensee who handles only prepackaged 
waste sha 11: 

(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. 

P2 Forward a COPl:: of the new manifest to the land 
disposal facilitl:: operator at the time of shipment. 

{ 4 2 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 man i fests 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. 

f. 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 requ i rements of 
subdivisions a, b, and c of this subsect i on . 
Preparation of the new manifest reflects that th e 
processor is responsible for the waste. 

(3) Prepare all wastes so that the waste i s cl ass i f ied 
accord i ng to subsection 9 of this sect i on and meets 
the waste characteristics requ irement in 
subsection 10 of this section. 

(4) Label each package of waste to identify whe t her it is 
Class A waste, Class B waste, or Class C waste , i n 
accordance with subsections 9 and 11 of th i s section 
of this article . 

(5) A quality control program sha ~ l be conduc t ed t o 
assure compliance with subsections 9 and 10 of this 
section. 

(6) Forward a copy of the new man i fest to t he disposal 
si te operator or waste col l ector at the t ime of 
shipment, or deliver to a collector at the t i me the 
waste is collected, obtaining acknow l edgment of 
receipt in the form of a signed copy of the man ife st 
by the collector. 

(7) Include the new manifest with the sh i pment. 

(8) Retain copies of original manifests and new man ifests 
wi th documentation of acknowledgment of rece ipt as 
the record of transfer of l i censed mater i al requ i red 
by th i s article. 

(9) For any shipment or part of a shipment for which 
acknowl edgment is not rece i ved wi th i n the ti mes set 
forth in this section, conduct an i nvest i gat ion in 
accordance with subdivision h of th i s subsec ti on . 

g. The l and di sposal fac i lity operator shall : 

(1) Acknowledge receipt of the waste wi t hin one week of 
receipt by returning a signed copy of the manifest to 
the shipper . The shipper to be not ifi ed is the 
licensee who last possessed the waste and t rans ferred 
the waste to the operator. The returned copy of the 
manifest shall indicate any discrepancies be t wee n 
materials l isted on the manifest and mat er i a ls 
rece i ved. 

(2) Maintain copies of all completed man i fests unt il the 
department authorizes their disposit i on. 
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h. 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 1 reports 1 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. 

b. 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 c of subsection 
7 of section 33-10-04-03, and disposals made under 
subsections 2, 3, and 4 of section 33-10-04-04. 

c. 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 . 

d. 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 

256 



except that the following records shall be maintained 
until the department authorizes their disposition: 

(1) Records of the results of 
compliance with subdivision a 
section 33-10-04-02. 

surveys to determine 
of subsection 3 of 

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

(3) Records of the 
the release of 
environment . 

results of surveys used to evaluate 
radioactive effluents to the 

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 is capable of 
producing a clear and legible copy after storage for the 
period specified by ele~at-~!fteft~ t-e~ia~:!:eas 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 of 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 activities; 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. 

2. Reports of theft or loss 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. 

3. Notification of incidents. 
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a. Immediate notification. Each licensee or 
immediately notify the department by 
telegraph of any incident involving 
radiation possessed by the licensee or 
which may have caused or threatens to 
following: 

registrant shall 
telephone and 
any source of 
registrant and 

cause any of the 

(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 loss of one working week or more of the operation 
of any facilities affected. 

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

b. 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 loss of one day or more of the operation of any 
facilities affected. 

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

c. 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. 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 tre~ia~:i:eft 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 in excess of ten times any applicable 
limit 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 1 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 1 s dose. The report shall be 
prepared so that this information is stated in a separate 
part of the report. 

5. Vacating premises and equipment. Eae:k S:!'ee:i:H:e 3::i:ee!'\see 
s~a3:3:; fte 3:ese ~~aft ~fi:i:~~y eays ~eie~e vaea~:i:!'\~ etr 
~ei:i:ft~:i:e~:i:ft~ :!'essese:i:eft e~ eeft~trei e€ ~~e~:i:ses 
wfi:i:e:k ~ay fiave ~eeft eeft~a~:i:fta~ee w:i:~:k ~ae:i:eae~:i:ve 
~a~e~:i:ai ae a ~es~i~ e€ ~:ke i:i:eefteee!s ae~:i:v:i:~:i:es; 
fte~:i:iy ~fie ee~a~~~e!'\~; :i:ft w~:i:~:i:ft~; e€ :i:ft~eft~ ~e 
vaea~e~ Wfieft eee~ee !'\eeeeea~y ~y ~fie ee~a~~~e!'\~; 

~fie i:i:eeftsee efiaii eeeeft~a~:i:fta~e ~fie :!'~e~:i:eee :i:!'\ 
S~el\ a ~aftfte~ ae ~~e ee:!'!l.~~~eft~ ~ay S:!'ee:i:iy~ 

a. Premises. Each licensee before vacating any premise, or 
transferring the premise shall permanently decontaminate 
such premise below or equal to the standards specified i n 
Appendix C of this chapter. A survey shall be made after 
such decontamination and the department and the land l ord 
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 radioactive 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 egual 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 registr~nt shall a] so 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 to; aHEi 
He~ :i:H sl:i.Bs~:i:~l:i~:i:el'!. ie!'; ~:ke other !'e~3:a~!:el'!.e app 1 i cab 1 e 
requirements of this article. 

History: Amended effective June 1, 1986. 
General Authority: NDCC 28-32-02 
Law Implemented: NOCC 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" 
conducted in an enclosure 
every location on the 
specified in subsection 5 
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of section 33-10-04-02. 



2. 

(1) 11 Cabinet X-ray system11 means an X-ray system with the 
X-ray tube installed in an enclosure (hereinafter 
termed 11 cabinet 11

) 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) 11 Certified cabinet X-ray system11 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. 11 Shielded-room radiography 11 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. 

11 Industrial radiography 11 means the examination 
macroscopic structure of materials by nondestructive 
utilizing sources of radiation. 

of the 
methods 

3. 11 Permanent radiographic installation 11 means a shielded 
installation or structure designed or intended for radiography 
and in which radiography is regularly performed. 

4. 11 Personal supervision 11 means supervision such that the 
supervisor is physically present at the !!'ae~e~!!'a~fl.y site 
where sources of radiation and associated equipment are being 
used, watching the performance of the radiographer•s assistant 
and in such proximity that eel'!.~ae~ eal'!. :Be 1'1\l!~l'!.~a~l'!.ee al'!.a 
immediate assistance can be given as required. 

5. 11 Radiographer 11 means any individual who performs, or provides 
personal supervision of, industrial radiographic operations 
and who is responsible to the licensee or registrant for 
assuring compliance with the requirements of ~1\ese 

!!'e~i:a~~el'\e this article and all license (or certificate of 
registration) conditions. 

6. 11 Radiographer 1 s assistant 11 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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7. "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 . 

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

9. "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. 

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

11. "Temporary jobsite 11 means any location where industrial 
radiography is performed other than the locations listed in a 
specific license or certificate of registration. 

History: Amended effective October 1, 1982; June 1, 1986. 
General Authority: NOCC 28-32-02 
Law Implemented: NOCC 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 inches [10 centimeters] from the 
sealed source storage position to any exterior surface of the 
device shall have no radiation level in 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 in 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. 

2. 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 
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except when under the direct surve ill ance of a 
radiographer or radiographer's assistant, or as may be 
otherwise authorized pursuant to subsection 1 of sect i on 
33-10-05-06. Each storage container and source changer 
likewise shall be provided with a lock and kept l oc ked 
when containing sealed sources except when the conta i ner 
is under the direct surveillance of a rad i ographe r or 
radiographer's assistant. 

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

3. Storage precautions. Locked radiograp~ic exposure dev ice s~ 
source changers, source containers, and storage conta in ers 
shall be physically secured to prevent tampering or remova l by 
unauthorized personnel. 

4. Radiation survey instruments. The licensee or reg i st r an t 
shall maintain sufficient calibrated and operable rad i ati on 
survey instruments to make physical radiation surveys as 
required by this chapter and chapter 33-10-04 . Eac h radia tion 
survey instrument shall be calibrated at energ i es appropr i ate 
for use, at intervals not to exceed three months and aft er 
each instrument servicing a~a a, such that acc uracy within 
plus or minus twenty percent can be demonstrated at two or 
more widely separated points , other than zero, on each sca l e . 
A record shall be maintained of the latest date of 
cal i bration. Instrumentation required by th i s subsec ti on 
shall have a range such that two mi l liroentgen s pe r hour 
through one roentgen per hour can be measured . 

5. Leak testing, repair, tagging, opening, mod i f i cat io n, and 
replacement of sealed sources. 

a. The replacement of any sealed source fas t ened to or 
contained in a radiographic exposure dev i ce and leak 
testing, repair, tagging, opening, or any other 
modification of any sealed source shall be per formed 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 l eakage 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 t ransfer , the 
sealed source shall not be put into use unti l tested . 

c. The leak test shall be capable of detecting the pre sence 
of five-thousandths microcurie of removable contamination 
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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 leak 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 is 
transferred or disposed. 

d. Any test conducted pursuant to subdivisions b and c 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.· licensee 
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 !l!e~~a~!:eas ei ~1\e 

ae~a!l!~mea~ this article. Within five day~ 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 - Radioactive Material - Do Not Handle - Notify 
Civil Authorities if Found". 

6. 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. 

7. Utilization logs. 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. Inspection and maintenance ei ~aa!:e~~a~:k!:e eK~es'tl~e 
aev!:ees7 e~e~a~e eeft~a!:fte~e 7 afta ee'tl~ee e:kaa~e~e. 

a. The licensee 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 licensee 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. 

9. 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 is used for personnel access to the 
high radiation area !:a a ~e~ftHU'tea~ PaeHe~~a~fi:!:e 

b. 

!:ae~aB:a~:!:ea 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 is exposed. The audible signal shall be 
actuated when an attempt is made to enter the i nstal l at i on 
while the source is exposed. 

A control device or 
proper operation at the 
Records of such tests 
by the department until 

alarm system shall be tested for 
beginning of each period of use . 
shall be maintained for inspection 
it authorizes their disposal. 

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

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

1. Training and testing. 
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a. 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 ~a~~ chapter; 

(2) Has received copies of and instruction in department 
~e~ia~~eas requirements contained in this ~a~~ 
chapter and in 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 instrume~ts; 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. 

b. 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 instruction in 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. 

c. 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. 

d. Each licensee or registrant shall conduct an internal 
audit program to ensure that the department's radioactive 
material license conditions and the licensee's or 
registrant's operating and emergency procedures are 
followed by each radiographer and radiographer's 
assistant. These internal audits shall be performed at 
least 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. 

2. 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. 

b. Methods and occasions for conducting radiation surveys. 

c. Methods for controlling access to radiographic areas. 

d. Methods and occasions for locking and securing sources of 
radiation. 

e. 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. 

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

g. Minimizing exposure of individuals in the event of an 
accident. 

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

i. Maintenance of records. 

j. The inspection and maintenance of radiographic exposure 
devices a~aL,~so~u~r~c~e~~c~h~an~g~e~r~s~, storage containers, and 
radiation machines. 

3. Personnel monitoring control. 

a. No licensee 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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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 eM~eeea 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 . 

4. 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. 

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

33-10-05-06. 
operations. 

Precautionary procedures in radiographic 

1. Security. During each radiographic operat i on, 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 radiat i on area is 
equipped with a control device or alarm system as described in 
paragraph 2 of subdivision c of subsection 3 of section 
33-10-04-03, or (b) where the high radiation area i s locked to 
protect against unauthorized or accidental entry . 
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2. 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 c of subsection 3 of 
section 33-10-04-03 and subdivision b of subsection 3 of 
section 33-10-04-03. 

3. Radiation surveys and survey records . 

4. 

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 sect i on 
33-10-05-04. 

d. A physical radiation survey shall be made after each 
radiographic exposure using radiation machines t o 
determine that the machine is 11 off 11

• 

e. A ~eee~a ef ~fie e~~vey ~e~~i~ea i~ e~eeivisie~ 8 
Records shall be kept of the surveys required by 
subdivisions c and d. Such records shall be maintained 
for inspection by the department wfie~ ~fie e~~vey is 

~ke !ae~ e~~vey ~~ie~ ~e !eeki~~ ~fie 

~aeie~~a~fiie eH~ee~~e eeviee a~a e~ei~~ ei~ee~ 
e~~vei!!a~ee ef ~fie e~e~a~ie~ for two years . 

Records required at 
registrant conducting 
site shall have the 
for inspection by the 

temporary jobsites. Each licensee or 
industrial radiography at a temporary 
following records available at that site 
department: 

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

b. Operating and emergency procedures. 

c. Applicable ~e~!a~ie~e rules. 
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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) O~erating 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 individual has 
received a copy of and instruction in the operating 
procedures for the unit and has demonstrated 
competence in its use. Records which demonstrate 
compliance with this paragraph shall be maintained 
for inspection by the a~eHey 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 addit i on 
to; al'!.ei ae~ :i:l'!. sl::l.:ee~:i:~l::l.~:i:el'!. ie!!'; other applicable requirements of 
this article. 

History: Amended effect i ve 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 fo 11 ow i ng 
definitions apply: 

1. 11 Accessible surface 11 means the external surface of the 
enclosure or housing provided by the manufacturer . 

2. 11 Added filtration 11 means any filtration which is in add iti on 
to the inherent filtration. 

3. 11 Aluminum equivalent 11 means the thickness of type 11 00 
aluminum alloy affording the same attenuation, under spec ifi ed 
conditions, as the material in question. (The nom i na l 
chemical composition of type 1100 aluminum alloy is ninety­
nine percent minimum aluminum, twelve-hundredths percent 
copper . ) 

4. 11 Assembler11 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 i s subsequent ly 
used to provide professional or commercial services . 
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5. "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. 

6. "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"). 

7. "Barrier" (see "protective barrier"). 

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

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

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

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

12. "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]. 

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

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

15. "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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1/2 

where: 

s = 
X = 

X· = l. 

n = 

Estimated standard deviation of the population. 

16. 

Mean value of observations in sample. 

.th b . . 1 1. o servat1.on 1.n samp e. 

Number of observations in sample. 

11 Contact therapy system11 means an X-ray system 
therapy with·the X-ray tube port placed in contact 
within five centimeters of the surface being treated . 

used for 
with or 

17. 11 Control panel 11 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. 11 Cooling curve 11 means the graphical relationship between heat 
units stored and cooling time. 

19 . 11 Dead-man switch 11 means a switch so constructed that a c irc uit 
closing contact can be maintained only by continuous pres sure 
on the switch by the operator. 

20 . 11 0etector11 means radiation detector . 

21. 11 Diagnostic source assembly 11 means the tube housing assembly 
with a beam-limiting device attached. 

22. 11 0iagnostic X-ray system11 means an .X-ray system designed for 
i rradiation of any part of the human body for the purpose of 
diagnosis or visualization. 

23 . 11 0irect scattered radiation 11 means that scattered radia tio n 
which has been deviated in direction only by mate ri al s 
irradiated by the useful beam (see 11 scattered radiation 11

) . 

24 . 11 Entrance exposure rate 11 means the ~ee!'!.~~e!'\s exposure per 
unit time at the point where the center of the useful beam 
enters the patient. 

25. 11 Equipment 11 means X-ray equipment. 

~6~ UBH~es~~ell ~ea!'!.S ~fie ~e~~e!'!.~ ef a~ ~y am wfie~e a~ 
~s ~fie a~se~~~e va~~e ef ~fte ~e~a~ efta~~e ef ~fie 
~e!'\s ef e!'!.e s~~!'!. ~~ea~eea ~!'!. a~~ wke!'!. a~~ ~fie 
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eieet~eRe fRe~a~~eRe aRa ~ee~~~e~et i~~e~a~ea ~Y 
~fte~e~e ~~ a vei~~e eie~eR~ e! a~~ ftav~~~ ~aee ~ 
a~e ee~~ie~eiy ete~~ea ~~ a~~~ f~fte e~ee~ai ~R~~ 
e! ex~ee~~e ~e ~fte ~eeR~~eR~t 

Wfte~ ~fte we~a ex~ee~~e ~e ~eea ~~ tft~e efta~~e~ ~e 
~ea~ e~e e~ ~e~e ~~~aa~a~~e~e e! a ~e~ee~ !e~ a 
fteai~~~ a~te ~~~~eee7 e~ ~~ a ~e~e ~e~e~ai eeRee7 
~t w~ii Ret ee ~Rae~i~~ea~ 

iH~ 26. "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. 

~a~ 27. "Filter" means material placed in the useful beam .to absorb 
preferentially selected radiations. 

~g~ 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 linkage between the image 
receptor and diagnostic source assembly. 

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

39~ llF~ii aea~ ae~ee~e~ll ~ea~e a ~aa~at~e~ ae~ee~e~ e! 
e~eft e~~e ~fia~ ~fie ~e~ai e~eee eee~~eR e! ~fie 
~ax~~~~ e~~e ~ee!~i aea~ ~e ~Rte~ee~~ea~ 

3 h 30. "Genera 1 purpose radiographic X-ray system" means any 
radiographic X-ray system which, by design, is not limited to 
radiographic examination of specific anatomical regions. 

3~~ 31. "Gonad shi e 1 d11 means a protective barrier for the testes or 
ovaries. 

33~ 32. "Half-value layer" means the thickness of specified material 
which attenuates the beam of radi~tion 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. 

34-: 33. "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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as~ 34. "Heat unit" means a unit of energy equal to the product of the 
peak kilovoltage, milliamperes, and seconds, i.e., kVp x rnA x 
seconds. 

a6~ 35. 11 HVL11 means half-value layer. 

ail~ 36. 11 Image intensifier11 means a device, installed in its housing, 
which instantaneously converts an X-ray pattern into a 
corresponding light image of higher energy density. 

as~ 37. 11 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. 

ag~ 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. 

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

4h 40. 11 Interl ock11 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. 

4~~ 41. 11 Irradiation 11 means the exposure of matter to ionizing 
radiation. 

4a~ 42. 11 Kilovolts peak11 means peak tube potential. 

4~ 43. 11 kV 11 means kilovolts. 

45~ 44 . 11 kVp 11 means peak tube potential. 

46~ 45. 11 kWs 11 means kilowatt second. It is equivalent to 103 kVemA•s, 

(A)kt·is = (X)kV x (Y)mA x (Z)s xk ===--=H~s-:-:-::~--=--­
lO..)kV X mS X s 

= XYZ kv?s 
103 

4il~ 46. "Lead equivalent" means the thickness of lead affording the 
same attenuation, under specified conditions, as the material 
in question. 

49~ 47. "Leakage radiation 11 means radiation emanating from the 
diagnostic or therapeutic source assembly except for: 

a. The useful beam. 
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49-: 48. 

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

"Leakage technique factors" means the technique factors 
associated with the <El:lee 1\el:le:i:RfJ diagnostic 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 l~rger. 

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 e~:i:~MeR<E 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. 

59-: 49. "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 including 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. 

53:-: 50. "L i ne-vo 1 tage regulation" means the difference between the 
no-load and the loadline potentials expressed as a percent of 
the loadline potential. It is calculated using the following 
equation: 

Percent line-voltage regulation = 100 {Vn-Vl}/V1 
where: 

Vn = No-load line potential and 

Vl = Load line potential 

52!-: 51. 11 mA" means milliampere. 

53-: 52. 11 mAs 11 means mi 11 i ampere second. 
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54-: 53 . 11 Maximum 1 i ne current11 means the root-mean-square current i n 
the supply line of an X-ray machine operat i ng at its max imum 
rating. 

55-: 54. 11 Mobi 1 e X-ray equi pment 11 (See 11 X-ray equi pment 11
). 

56-: 55. 11 Peak tube potential 11 means the maximum value of the potent i al 
difference across the X-ray tube during an exposure. 

Silo: 56. 11 Phototimer11 means a method for controlling radiati on 
exposures to image receptors by the amount of rad i at i on whi ch 
reaches a radiation monitor i ng device. The r ad i ati on 
monitoring device is part of an electronic circuit whi ch 
controls the duration of time the tube is activated (See 
11 automatic exposure control 11

). 

59-: 57 . 11 PID11 means position indicating device. 

58 . 11 Portable X-ray equipment 11 (see 11 X-ray equipment 11
) . 

59 . 11 Position indicating device 11 means a device on dental X- ray 
equipment used to indicate the beam position and to establi sh 
a definite source-surface (skin) distance. It may or may no t 
incorporate or serve as a beam-limiting device . 

60 . 11 Pr imary dose monitoring system11 means a system wh ich will 
monitor the useful beam during irradiation and whi ch wi l l 
terminate irradiation when a preselected number of dose 
monitor units have been acquired . 

69-: 61. 11 Primary protective barrier 11 means protective barr i er . 

63:-: 62 . 11 Protective apron 11 means an apron made of radiat i on absorbing 
materials used to reduce radiation exposure. 

6~-: 63. 11 Protective barrier 11 means a barrier of rad i at i on abso rbing 
material or materials used to reduce radiat i on expos ure . The 
types of protective barriers are as follows: 

a. 11 Primary protective barrier 11 means the material, exc l ud in g 
filters, placed in the useful beam, for protection 
purposes, to reduce the radiation exposure . 

b. 11 Secondary protective barrier 11 means a barr i er su ffici ent 
to attenuate the stray radiation to the required degree . 

63-: 64. 11 Protective glove 11 means a glove made of radiation absorb ing 
materials used to reduce radiation exposure. 

64-: 65. 11 Qualified expert 11 means an individual who has demonstrated t o 
the satisfaction of the department that such indiv idua l 
possesses the knowledge and training to measure ion izing 
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radiation, to evaluate safety techniques, and to advise 
regarding radiation protection needs. 

6&"1' 66. 11 Radiation detector11 means a device which in the presence of 
radiation provides :ey e~~:ke~ a~~ee~ e~ ~l"!.ei~~ee~ meal"!.e; 
a signal or other indication suitable for use in measuring one 
or more quantities of incident radiation. 

66"1' 67. 11 Radiation therapy simulation system11 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 . 

6:;1"1' 68. 11 Radiograph 11 means an image receptor on which the image is 
created directly or indirectly by an X-ray pattern and results 
i n a permanent record. 

68"1' 69 . 11 Radiographic imaging system 11 means any system whereby a 
permanent or semipermanent image is recorded on an image 
receptor by the action of ionizing radiation. 

70 . 11 Radiological physic i st 11 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 sc i ences or 
engineering and three year•s full-time experience working 
in therapeutic radiolog i cal physics under the di rect i on of 
a physic i st certif i ed by the American board of rad i ology. 
The work duties must include duties involving the 
ca li bration and spot checks of a medical accelerator or a 
sea l ed source teletherapy unit; or 

c. Has a master 1 s or a doctor 1 s degree in physics , 
biophys i cs, radiological physics, health phys i cs, or 
eng i neering; has had one year 1 s full-time train i ng in 
t herapeutic radiological physics; and has had one year•s 
fu l l-time work experience in a radiotherapy facil i ty where 
the individual 1s duties i nvolve calibration and spot 
checks of a medical accelerator or a sealed source 
te l etherapy unit . 

69"1' 71. 11 Rat i ng 11 means the operating limits as specified by the 
component manufacturer . 

:;re"'' 72. 11 Recording 11 means producing a permanent form of an image 
resulting from X-ray photons; e"~'~"~'i iB:m; v~eiee ~a:f'e. 

llRe~~s~~al"!.~!.!. 
!'essessee al"!.ei 
eye~em w:k~e:k 

meal'!.!! al"!.y !'e~eel"!. w:ke ewl"!.e e~ 
aei!ft~l"!.~s~~a~~veiy eel"!.~~eie al"!. x-~ay 

~!! ~eeei ~e aei~:ee~a~eiy eM!'eee ft~ml!ll"!.!l 
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e~ aa~Maie ~e ~fte ~eei~i aeaM ei ~fte eye~eM a~a ~s 
~e~~~ea ay efta~~e~e 33-i9-9i aaa 33-i9-9~ ~e 
~e~~e~e~ W~~ft ~ft~e ae~a~~Mea~~ 

:;z~~ 73. "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. 

i13~ 74. "Scattered radiation" means radiation that, during passage 
through matter, has been deviated in direction (See "direct 
scattered radiation"). 

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

:;z~ 76. "Secondary protective barrier" means protective barrier . 

:;zs~ 77 . "Shutter" means a device attached to the tube housing assembly 
which can totally intercept the useful beam and which has a 
lead equivalency not less than that of the tube housing 
assembly. 

i16~ 78. "SID" means source-image receptor distance. 

:;z:;z~ 79. "Source" means the focal spot of the X-ray tube . 

:rs~ 80. "Source-image 
source to the 
receptor. 

receptor distance" means the distance from the 
center of the input surface of the image 

=t9~ 81 . "Spot check" means aa a}!,Je~ev~a~ea eai~a~a~~ef\ a 
that a previous procedure which is performed to assure 

calibration continues to be valid. 

se~ 82. "Spot film" means a radiograph which is made 
fluoroscopic examination to permanently record 
which exist during that fluoroscopic procedure. 

during a 
conditions 

Sh 83. "Spot-film 
position a 
source and 
intended to 
intensifier 

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

84. "SSD" means the distance between the source and the skin of 
the patient. 

s~~ 85. "Stationary X-ray equipment" means X-ray equipment. 
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83-: 86. 11 Stray radiation 11 means the sum of leakage and scattered 
radiation. 

84-: 87 . 11 Technique factors 11 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 i~ mAs. 

86-: ll~~aaSM~Se~ea ae~ee~e~ll Meaae a ~ae~a~~ea ae~ee~e~ 
~~~e~~a wa~ea ~~e ·~eei~i ~eaM e~ ~a~~ ei ~~e ~eei~i 
~eaM !'aeeee-: 

86-: ll~~ea~Meft~ vei~Mell Meaae ~~e 
!'a~~ea~7 ~e wa~e~ a S!'ee~i~ee aeee 
~e aei~ve~ee-: 

~e~~ea7 ~a ~~e 
~e ~a~eaaea ~e 

88. 11 Termination of radiation 11 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 . 11 Traceable to a national standard 11 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. 

8:;1-: 90. 11 Tube 11 means an X-ray tube, unless otherwise specified. 

88-: 91. 11 Tube housing assembly 11 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 . 11 Tube rating chart 11 means the set of curves which specify the 
rated limits of operation of the tube in terms of the 
technique factors. 

99-: 93. 11 Useful beam11 means the radiation w~~ea ~aeeee emanating 
from the tube housing port or the radiation head and passing 
through the ~~~e ~e~e!:aeJ !'e~~ aae ~~e aperture of the 
beam-limiting device when the exposure ew!:~ea e~ ~!:Me~ !:e 
ae~~va~ee centro 1 s are in a mode to cause the system to 

produce radiation. 
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9i~ 94. "Variable-aperture beam-limiting 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. 

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

93~ 96. "Wedge fi 1 ter11 means an added fi 1 ter effecting cent i nuous 
progressive attenuation on all or part of the useful beam. 

9~ 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 devic~s, which control the 
technique factors of an X-ray exposure. 

95~ 98. "X-ray equi pment 11 

component thereof. 
means an X-ray system, subsystem, or 

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. 

96~ 99. "X-ray fie 1 d11 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 is one-fourth 
of the maximum in the intersection. 

9=t~ 100. "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 al so 
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. 

98~ 101. "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-limiting device, and the necessary support i ng 
structures. Additional components which function with the 
system are considered integral parts of the system. 

99~ 102. "X-ray subsystem" means any combination of two or more 
components of an X-ray system. 
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~99-: 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: NOCC 28-32-02 
Law Implemented: NOCC 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 1 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 a~~~e~e 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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ray system. 
demonstrate 
article. 

The operator shall 
famil ari ty with ~1\eee 

be able to 
~"l:l~ee this 

(5) 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) All individuals shall be positioned such that no 
part of the body will be struck by the useful 
beam unless protected by five-tenths millimeter 
lead equivalent. 

(b) Staff and ancillary personne1 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. 

(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. 

(6) Gonad shielding of not less 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 useful beam, except for cases in which 
this would interfere with the diagnostic procedure. 

(7) 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 
demonstration 
purposes; and 

an 
or 

individual 
other 

for train i ng, 
non-healing-arts 

(b) Exposure of an individual for the purpose of 
healing arts screening except as authorized by 
paragraph ~ .!.!· 

(8) When a patient or film must be provided with 
aux.iliary 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 individual shall be used routine)y to hold 
film or patients. 

fets~ek ke~a~ft~ eka~~ 5e ~e~m~~~ea eft~Y ~ft 
ve~y ~ft~e~a~ afta ~a~e e~~~a~~efte~ 

f£t ~ 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. 

f~t (f2 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 is impractical to 
transfer the patients to a stationary 
~aa~e~~a~k~e X-ray installation. 
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b. 

(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) All 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 monitor ing device 
shall be utilized as follows: 

[1] When an apron is 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 B E of this chapter. If any information 
submitted -to the department becomes inval id or 
outdated, the department shall be immediately 
notified. 

Information 
information. 
information 
department: 

and maintenance record and associated 
The registrant shall maintain the following 

for each X-ray system for inspection by the 

(1) 

(2) 

Maximum rating of technique factors. 

Model and serial numbers of 
components. 
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(3) Aluminum equivalent filtration of the useful beam, 
i ncluding any routine variation. 

(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, t~e drawing 
shall include: 

(a) The results of a survey for radiation l evels 
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 . 

c . X-ray log. Each facility shall maintain an X-ray log 
containing the eHe.M!:!'\a~!:e!'\1!!1 e.!'\s ~1\e aa~ee ~f\eee 

eHal'!\!:!'\a~!:e!'\e we~e ~e~€e~l'!\ea~ ~1\e ~e~ ef\a~~ 
!:!'la!:ee.~e wf\e!'\ ~f\e ~eef!.!'\!:~~ee e~ ~~eeea~~ee va~y 

€~el'!\ ~1\eee e~ee!:€!:es !:!'\ ~f\e ~eef!.!'\!:~e ef\a~~ 

~e~!:~ee. !:!'\ ~a~e.~~a~f!. 3 e€ e~ea!:v!:e!:e!'\ a e€ 
e~eeee~!:e!'\ i~ ~1\e ie~ ef!.a~~ ee!'\~a!:!'\ ~f\e 

!:!'\€e~l'!\e.~!:e!'\ ~e~!:~es ey ~a~e.~~e.~ftl!!l ~ e.!'\a 9 e€ 
e~ea!:v!:e!:e!'\ a e€ e~eeee~!:e!'\ i patient's name , t he 

type of examinations, and the dates those examinat i ons 
were performed. When the patient or film must be prov i ded 
with human auxiliary support, the name of the human ho lder 
shall be recorded. 

2. Pl an review . 

a. Pr i or to construction, the ' floor plans and equipment 
arrangement or all new installations, or modifications of 
existing insta l lations, utilizing X-rays for diagnostic or 
therapeut i c purposes shall be submitted to the e.~eaey 
department for review and approval. The required 
information is denoted in Appendices A and 8 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 limits prescribed in subsections 1, 4, and 5 of 
section 33-10-04-02 e€ ~lo!.eee !!.'ef!l:lia~!:e:ae. 

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 label. 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. 
generators, visual means shall 
panel to indicate whether the 
adequate for proper operation. 

On battery-powered X- ray 
be provided on the contro l 

battery is in a state of charge 

3. Leakage radiation from the diagnostic source assemb ly . The 
leakage radiation from the diagnostic source assemb ly 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 l i near 
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 linear dimension 
greater than twenty centimeters. 

5. Beam quality. 

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

Design Operating Range 
(Kilovolts Peak) 

Below 50 ..... 

50 to 70 ..... 

Above 70 . . . . . . . . 

TABLE I 

Measured 
Potential 
(Kilovolts 
peak) 

30 
40 
49 

50 
60 
70 

71 
80 
90 

100 
110 
120 
130 
140 
150 

Half-value 
Layer 
(Millimeters 
of aluminum) 

0.3. 
0.4 
0.5 

1.2 
1.3 
1.5 

2.1 
2.3 
2.5 
2.7 
3.0 
3.2 
3.5 
3.8 
4.1 

(2) The above half-value layer 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 

Operating Voltage (kVp) 

Below 50 
so - 70 
Above 70 

Total Filtration 
(inherent plus added) 

(millimeters aluminum 
equivalent) 

0.5 millimeters 
1.5 millimeters 
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. 

f3t iil Beryllium window tubes shall have a minimum of five­
tenths millimeter aluminum equivalent filtration 
permanently installed in the useful beam. 

f4t ~ For capacitor energy storage equipment, compliance 
with the requirements of this subsection shall be 
determined with the maximum quantity of charge per 
exposure. 

fSt {§} 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 link 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. 

6. 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. 
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7. 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. 

8. 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 visible·from the 
operators position except in the case of spot films made 
by the fluoroscopist. 

9. Focal spot indication. [Reserved] 

10. 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 

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 imaging assembly shall be provided 
with a primary protective barrier which intercepts 
the entire 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 image receptor. This 
requirement applies to field size for both 
fluoroscopic procedures and spot filming procedures. 
In addition: 
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(a) Means shall be provided for stepless adjustment 
of the field size; 

(b) The minimum field size at the greatest 
source-image receptor distance sha 11 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. 

(2) For image-intensified fluoroscopic equipment, neither 
the length nor the width of the X-ray field in 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) 'i'l\e l'l'l~l'l.~l'l'l"t:ll'l'l i!:e:l:ei e!:~e a~ ~l\e ~!'ea~ee~ 
ee"t:l!'ee-!:Ma~e !'eee~~e!' ei!:e~al'l.ee el\a:l::l: ee 
e~"t:la:l: ~e e!' :l:eee ~fial'l. i!:ve eel'l.~!:l'l'le~e~e 
ey i!:ve eel'l.~!:l'l'le~e!'e,. A 11 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 limit 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; 
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(c) For equipment manufactured after February 25, 
1978, when the angle between the image 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 

(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. 

(3) 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 ~iaa~ plane of the film to the si ze 
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 1 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 image 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. 

2. 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. 

3. Exposure rate limits. 

a. Entrance exposure rate allowable limits. 

(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 level 
controls shall be required. The high level 
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 level control is 
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 level control. 

(4) Compliance with the requirements of ~fi*e subsection 
3 of this section shall be determined as follows: 
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(a) Movable grids 
removed from 
measurement. 

and compression devices shall be 
the useful beam during the 

(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. 

( 5) Periodic measurement of entrance exposure rate - sha 11 
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 used 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) Yee ei Mel't:!:~e!!:!:l'HJ aev:!:eee; e":' ~":'; 
eeM!\'\e!!e:!:aiiy ava:!:ia8±e i:!:±M eaa~ee; 
~~e!!!\'\ei~!\'\:!:l'tef!leel't~ aee:!:!\'\e~e!!e; e!! iew 
el'te!!~Y aee:!:Me~e!!e; Personne 1 monitor i ng 

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 ~eam when conduct i ng 
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. 

b. Measuring compliance of barrier transmission. 

(1) The exposure rate due to transmission through the 
primary protective barrier combined with radiation 
from the image 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. 

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

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

a. Thirty-eight centimeters on stationary fluoroscopes 
installed after ~lrt.e eiiee~!:ve Eia~e ei ~lrt.!:e 

!!e~%a~!:eR,. September 1, 1968. 

b. Thirty-five centimeters on stationary fluoroscopes which 
are in operation prior to ~lrt.e eiiee~!:ve Eia~e ei 

~lrt.eee !!e~%e.~!:eRe,. October 1, 1982. 

c. Thirty centimeters on all mobile fluoroscopes,. a:Rel. 

d. Twenty centimeters for image intensified fluoroscopes used 
for specific surgi ca 1 app 1 i cation. The l'.tse!!e e}'etra~!:R~ 

maRl'.ta% written safety procedures must provide 
precautionary measures to be adhered to during the use of 
this device. 

7. 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. 

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

9. 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 1 s body shall be exposed to 
unattenuated scattered radiation which originates from 
u~der the table. The attenuation required shall be not 
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b. 

less than 
equivalent. 

twenty-five hundredths mi ll imeter lead 

Equipment configuration when combined with 
shall be such that no portion of any staff or 
individua1 1 s body, except the extremities, 
exposed to the unattenuated scattered radiat i on 
from above the tabletop unless that individual : 

procedu res 
ancil l ary 
sha l l be 
emanat i ng 

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

(2) The radiation has passed through not l ess than 
twenty-five hundredths millimeter lead equiva l ent 
material, e.g., drapes, bucky-~lot cover-s li di ng or 
folding panel, or self-support f ng curta i ns , in 
addition to any lead equivalency prov ided by the 
protective apron referred to in paragraph 5 of 
subdivision a of subsection 1 of sect i on 33-10-06-03. 

c. Exceptions to subdivision b of this subsection may be made 
in some special procedures where a ster i le f i el d will no t 
permit the use of the normal protect i ve bar ri ers . Wh ere 
the use of prefitted sterilized covers for the barr i ers is 
practical, the department shall not permit such excepti on. 

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

a. Such systems are designed and used i n such a manner th at 
no ind i vidual other than the patient is i n t he X-ray room 
during periods of time when the sys t em is produc ing x­
rays ; and 

b. Such systems as do not meet the requ i rements of subsection 
7 of section 33-10-06-05 are provided wi th a mean s of 
i ndicating the cumulat i ve time that an i ndiv idual patient 
has been exposed to X-rays. Procedures sha ll requ ire in 
such cases that the timer be reset between exam ination s . 

11 . 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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33-10-06-06. Radiographic systems other than fluoroscopic, 
dental intraoral, or veterinarian systems. 

1. Beam limitations. The useful beam shall be limited 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 etther 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 is 
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 aRa of this 
subdivision, provided the registrant makes a written 
app 1 i cation for such exemption and 3:R ~l\a~ 

app:1:3:ea~3:eR demonstrates: 

(a) BemeRe~~a~ee 3:~ 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 source-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 inches 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-limiting 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. 

c. 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 limit 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. 

d. Systems designed for or provided with special 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 limit 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-limiting 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. 

e. Special purpose X-ray systems. 

(1) Means shall be 
the plane of the 
does not exceed 
by more than two 
distance when 
perpendicular to 

provided to limit the X-ray field in 
image receptor so that such field 
each dimension of the image receptor 
percent of the source-image receptor 
the axis of the X-ray beam is 

the plane of the image receptor. 

299 



(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 image 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 ~a~e 
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-limiting devices sufficient to meet the 
requirement for each combination of image 
receptor size and source-image receptor distance 
for which the unit 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 is 
designed; or 

(b) A beam-limiting device having multiple fixed 
apertures sufficient to meet the requirement for 
each combination of image 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 
11 zero11 or "off" position if either position is provided. 

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

(2) 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 least 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 . 

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

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

(2) 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 less 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 limited to not 
more than sixty kilowatt seconds per exposure or the 
product of X-ray tube current and exposure time shall 
be limited 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 ~~ea~ee 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 (Tmin) 
when four tests are performed. 

i.e., T ~ S(Tmax- Tmin>• 

3. Source-to-skin distance. All mobile or portable radiographic 
systems shall be provided with means to limit tne source-to­
skin distance to not less than thirty centimeters. 

4. 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), 

i.e., E ~ S(Emax- 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-limiting device fully open. 

6. Additional 
Diagnostic 
components 
additional 
components. 

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

a. Reproducibility. 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., 1x1 - X21~ 0.10 (X1 + X2), 

where Xl and i
2 

are the average rnR/nAs values obtained at 
each of two consecutive tube current settings. 

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

d. Beam limitation 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 aft~ 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 light localizer is used to define the X-ray 
field, it shall provide an average illumination of 
not less than one hundred sixty lux 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 in the approximate center of each 
quadrant of the light field. 

(3) The edge of the light field at one hundred 
centimeters or at the maximum source-image receptor 
distance, whichever is less, shall have a contrast 
ratio, corrected for ambient lighting, of not less 
than four in the case of beam-limiting devices 
designed for ose on stationary equipment, and a 
contrast ratio of not less than three in the case of 
beam-limiting devices designed for use on mobile 
equipment. The contrast ratio is defined as 
r1;r2 where r1 ~s the illumination three millimeters 
from the edge of the light field toward the center of 
the i~~a~ field; and r2 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. 

e. Beam limitation for portable X-ray systems. Beam 
limitation for portable X-ray systems shall meet the beam 
limitation requirements of subdivision a of subsection 1 
and subdivision d ei ~a!:s s1:llssee~~eR of subsection 6 
of section 33-10-06-06. 

f. Field limitation 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 is not intended 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 length 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 image receptor. 
The m1n1mum 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 limitation 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 is 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 limitation 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. 

g. Timers. Except for dental panoramic systems, termination 
of exposure shall cause automatic resetting of the t i mer 
to its initial setting or to 11 Zero 11

• 

h. Transmission limit 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 image 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 · m1n1mum 
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: NOCC 28-32-02 
Law Implemented: NOCC 28-32-02 

33-10-06-07. Intraoral dental radiographic systems. In ·addition 
to the prov1s1ons 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 
limit 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 limit 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 efi~eia 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. 

b. 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. 

c. Accuracy. All timers shall be accurate to within ± ten 
percent of the selected value. 

d. Reproducibility. When four timer test3 taken at identical 
timer settings are performed the average time period (T) 
shall be·greater than five times the maximum period (Tmax) 

less the minimum period (Tmin). T shall be less than or 
equal to five seconds. 

T is greater than 5 lTmax - 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. 

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

(1) Stationary X-ray 
switch permanently 
corridor outside 
required to remain 
entire exposure. 

systems 7 shall have the control 
mounted in a protected area, e.g., 
the room, so that the operator is 
in that protected area during the 

(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. 

(c) Used to make an exposure of only one patient at 
the use 1 ocat ion sha 11 meet the tteeret:!: ttem.ea:t! 
regui rements of :i::t!em.s 3: aaa a ei 

e~8~atta~tta~k 8 ei ~atta~tta~k a ei 
e~Ei:!:v:!:e:!:ea 8 ei s~8see:t!:!:ea a ei eee:t!:!:ea 
33-3:9-96-96 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 i-ndication 
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. 

5. Exposure reproducibility. The exposure reproducibility shall 
meet the following requi~ements. 

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), 

i.e., E > S(~ax- Eroin>· 

6. 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. 

7. Additional requirements applicable to certified systems only. 
Only diagnostic X-ray systems incorporating one or more 
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certified components 
following additional 
certified component. 

shall be required 
requirements which 

to comply with the 
relate to that 

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 potentia 1 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, 

Le., 1x1-x2 1~o.1o <x1 + x2 >, 
where X and x2 are the average mR/mAs values obtained at 
each of1 two consecutive tube current settings. 

c. Accuracy. Deviation of technique factors from indicated 
values shall not exceed the limits 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 
11 zero 11

• 

e. Beam quality. All certified dental X-ray systems 
manufactured on and after December 1, 1980, shall have a 
m1n1mum half-value layer 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. 
megaelectronvolt. 

Therapeutic X-ray systems of less than one 

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 i nsta 11 ed prior to ~fie eiiee~!:ve 

Eia~e ei ~fi!:s see~!:el'!. 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 

(4) 

manufactured on or after ~fie eiiee"!:!:ve aa~e ei 
~fi!:s see~!:el'\ October 1, 1982, shall have a leakage 

radiation which does not exceed one hundred 
milliroentgens in one hour at one meter from the 
source. 

151 ~e-999 kilovolts peak systems. The leakage 
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. 

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

c. Removable and adjustable beam-limiting devices. 

(1) Removable beam-limiting devices shall, for the 
portion of the useful beam to be blocked by ~fteee 
the useful devices, transmit not more than one 
percent of the etr!:~!:l'!.a~ :K-tray 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-limiting devices insta ll ed af ter ~~e 
eiiee~!:ve aa~e ei ~1\!:e eee~!:el'\ October 1, 1982, 

shall meet the requirements of paragraph 1. 

(3) Adjustable beam-limiting devices i nsta ll ed be fore 
~l\e eiiee~!:ve aa~e ei ~1\!:e eee~!:el'\ October 1, 
1982, shall, for the portion of the X-ray beam to be 
blocked by these devices, transmit not mo r e than fiv e 
percent of the original X-ray beam at the max imum 
kilovoltage and maximum treatment filter. 

d. Filter system . 
that: 

The f i lter system shall be so des igned 

(1) Filters cannot be accidentally di sp l aced from the 
useful beam at any possible tube orientat i on . 

(2) Each filter is marked as to i ts mater i al of 
construction and its thickness etr wea@je al'\@jie ietr 

wea~e i!:i~etre. For wedge filters, t he wedge angl e 
shall appear on the wedge or wedge tray . 

f37 ~~ el\aii ~e ~eee!:~ie ietr ~l\e e~etra~etr ~e 
ae~etrM!:l'\e ~l\e ~treeel'\ee etr a~eel'\ee ei eae~ 
i!:i~etr al'\a ~~e etr!:el'\~a~!:el'\ ei eae~ wea@je 
i!:i~etr !:1'\ ~~e ~eei~i ~eaM w~el'\ ~~e e~e ~a~e~ 

!:e a~ ~~e eel'\~trei ~al'\ei7 e!:~~etr ay a!:e~ i ay 
a~ ~~e eel'\~~ei ~al'\ei etr ay a!: ~ee ~ 
eaeetrva~!:el'\":' 

f47 ill The radiation at five cent i meters fr om th e filter 
insertion slot opening does not exceed thirty 
roentgens per hour under any operat i ng co ndi t i ons . 

e. Tube immobilization. The tube hous i ng assembl y sha ll be 
capable of being immobilized during stat i onary treatments . 

f. Focal spot marking. The tube housing assemb ly shall be so 
marked that it is possible to determine the locati on of 
the focal spot to wi thin five millimeter s, and such 
marking shall be readily accessib l e for us e during 
calibration procedures . 

g. Beam block. Contact therapy tube hous i ng assembli es shall 
have a removable shield of at least five-tenths mi llimeter 
lead equivalency at one hundred kilovolts peak t hat can be 
positioned over the entire useful beam ex i t port during 
periods when the beam is not in use . 

h. Beam monitor system. Systems of greater than one hundred 
fifty k il ovo 1 ts peak manufactured after ~l\e eiiee~ !:ve 

aa~e ei ~1\!:e eee~!:el'\ October 1, 1982, shall be 
provided with a beam monitor system which: 
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f~t Saa±i ~Re±~ae a ~~aRSM~ee~eR ae~ee~e~ 
Wft~ek ~6 a f~i± eeaM ae~ee~e~ aRe Wft~ea ~6 
~iaeea eR ~ke ~a~~eR~ e~ae ef aRy f~xea 
aaaea f~±~e~e e~ke~ ~kaR a wea~e f~i~e~~ 

f4t ill 

f6t ill 

f6t ill 

fBt ill 

Shall have the detector of the monitor 
interlocked to prevent incorrect positioning 
useful beam; 

system 
in the 

Shall not allow irradiation until a preselected value 
of exposure of roentgens has been made at the 
treatment control panel; 

Shall independently terminate irradiation when the 
preselection number of roentgens has been r~ached; 

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; 

Shall have ~ke a display at the control panel from 
which ~eaei:i:R~ iR ~eeR~~eRe the dose at a 
reference point in the treatment volume can be 
calculated; 

Shall have a control panel display which maintains 
the reading until intentionally reset to zero; and 

Shall have a control panel display which does not 
have scale multiplying factors and utilizes a design 
such that increasing dose is displayed by increasing 
numbers. 

i. Timer. 

(1) A timer shall be provided which has a display at the 
treatment control panel. The timer shall be 
graduated in 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 its reading after 
irradiation is interrupted or terminated. After 
irradiation is terminated and before irradiation can 
be reinitiated, it shall be necessary to cycle the 
preset time selector through zero time. 

(3) The timer shall terminate irradiation when a 
preselected time has elapsed. 

312 



j. 

(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. 

Control panel functions. 
to the displays required 
section shall have: 

The control panel, in addit io n 
in other ·provisions of this 

(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 ~fie 
e€€ee~:i:ve aa~e e€ ~fi:i:e eee~:i:el'!. 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. 6e'l::l~ee-~e-~a~:i:el'!.~ Source-to-skin distance. There 
sha 11 be means of determining the ee'l::l~ee-~e-~a~:i:e:a~ 
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 is 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 . 

2. Facility design requirements for systems capable of operat i ng 
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: 

a~ Wa~a~a~ i~~k~e~ ~~ea~~ea~ ~ee~e ~e wk~eft 
aeeeee ~e ~eee~~ie ~ft~e~~k ~e~e ~ftaft eae 
ea~~aaee eftaii ~e ~~ev~aea w~~k wa~a~a~ i~~ft~e; 
~a a ~eaa~iy e~ee~va~ie ~ee~~~ea aea~ ~fte 
e~~e~ae ei aii aeeeee aee~e; Wft~eft w~ii ~aa~ea~e 
wftea ~fte ~eei~i ~ea~ ~e lleall~ 

~ a . Vo i ce 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 t o 
permit continuous observation of the patient during 
irradiation and shall be so located that the operator can 
observe the patient from the control panel . When the 
primary viewing system is by electronic means, e .g., 
telev i sion, an alternate viewing system shall be available 
for use in the event of electronic failure. 

a~ c. Additional requirements . Treatment rooms which contain an 
-- X-ray system capable of operat i ng above one hundred fifty 

kilovolts peak shall meet the following additional 
requirements: 

(1) All necessary shielding, except for any beam 
i nterceptor, shall be provided by fixed barriers . 
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(2) The control panel shall be outside the treatment 
room. 

(3) Aii aee~e ei ~fie ~~ea~~eft~ ~ee~ Sftaii Be 
eiee~~~eaiiy eeftftee~ea ~e ~fte eeft~~ei ~aftei 
e~eft ~fta~ x-~ay ~~ea~e~~eft eaftfte~ eee~~ 
~Rieee aii aee~e a~e eieeea-:o 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 ~fie aee~e any door referred to in paragraph 3 
a~e of this subdivision is opened while the X-ray 
tube is activated: 

(a) X-ray production shall terminate within one 
second; or 

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

f57 Ai~e~ ~fte ~aa~a~~eft e~~~~~ ei ~fte x-~ay 
~~Be ftae BeeR aiiee~ea BY ~fie e~eft~ft~ ei afiy 
aee~ ~eie~~ea ~e ~ft ~a~a~~a~ft 3 7 ~~ eftaii Be 
~eee~Bie ~e ~ee~e~e ~fte x-~ay eye~e~ ~e i~ii 

e~e~a~~eft eR±y ~~eft~ 

t~t Re~ft~~~a~~ft~ ~fte eH~ee~~e a~ ~fte eeft~~ei 

~afte±-:o 

3. Surveys, calibrations, spot checks, and operating procedures. 

a. Surveys. 

(1) All 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. 

(2) The 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 in the opinion of the 
qualified expert is in violation of al!'l!'~ieae~e 

!l!e~~a:t!:i:e:ae this article and cite all items of 
noncompliance. 

b. 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 ea~ie!l!a:t!:i:e:a 

:i::ae:t!!l!1::l.:Me:a:t! calibrated dosimetry system. The 
calibration of such :!::ae:t!!l!1::l.Me:a"4!!: system shall be 
eH:!!!ee:t!~y 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 localizing 
device if such device is present. 

(d) An evaluation of the uniformity of the largest 
radiation field eYJftMe"4!i~y iet.P :t!l\e i:!:e~ei 

s:i:see 1::1.eeei a:aei a:ay Eiel!'e:aeie:aee 1::l.l!eR "4!!:1::l.ee 
fie1::1.e:i:R~ aeseme~y e~ie:a"4!!:a"4!i:i:e:a used. 

(6) Records of calibration l!'e~ie~Meei p1::l.~e1::l.aft:t! "4!ie 
"4!!:fi:i:e e1::l.eei:i:vieieft shall be maintained by the 
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registrant for two years after completion of the 
calibration. 

(7) A copy of the most recent X-ray system calibrat i on 
sha 11 be avail ab 1 e ieP "t:lee 5y ~fie e}'ePa~eP at or 
in the area of the control panel. 

c. Spot checks. Spot checks shall be performed on X-ray 
systems 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. 

f~7 ~fie ~eae"t:l!!e~eft~S ~akea a"t:l!!~a~ ~~e S}'e~ 
e~eeke S~aii ae~eae~pa~e ~~e ae~Pee ei 
eefte~s~eaey ei ~~e e}'ePa~~a~ e~aPae~eP~s~~es 
wfi~e~ eaa aiiee~ ~~e Paa~a~~ea e"t:l~J'"t:l~ ei ~fie 
X-Pay eye~e~~ 

f37 ~fie S}'e~ efieek }'Peeea"t:!Pe efia±± e}'ee~iy 
~fie iPe~"t:leaey a~ w~~e~ ~es~e eP ~eae"t:!Pe~eft~s 
aPe ~e ae }'ePieP~ea~ 

f47 ~fie }'Peeea"t:!Pe 
wfi~e~ efia±± 
peea±~aPa~ea 

~ 

sfia±± a±se fte~e eeRa~~~eRs 
pe~~!!e ~fia~ ~fie sys~e~ ae 
~R aeeePaaRee w~~~ s"t:laa~v~s~eR 

f57 ReeePae ei S}'e~ efieek ~eas"t:!Pe~es~s l'ePie~~ea 
!'"t:l!!S"t:laR~ ~e ~fi~e S"t:!Ba~v~e~ea sfiaii ee 
~a~R~a~Rea ay ~fie Pe~~S~!!aR~ iep ~We yea~S 
ie±±ew~s~ s"t:lefi ~eae"t:!Pe~es~~ 

(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 per formed . 
The spot check procedures shall specify that the spot 
check shall be performed during the calibrat i on 
specified in subdivision b of subsection 3 of sect i on 
33-10-06-08. The acceptable tolerance for each 
parameter measured in the spot check when compared t o 
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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(4) The cause for a parameter exceeding a tolerance set 
by the qualified expert shall be investigated and 
corrected before the system is 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 1s 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. 

d . Operating procedures. 

(1) 'f:f\e~a}!el:l~!:e X-ray systems shall not be left 
unattended unless the system is secured J!l:l!!'Sl:la!'\~ 

~e J!a~a~~a}!:!\ 5 ei el:laa!:v!:e!:ea j ei 
el:laeee~!:e!'l 3: 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 a!\ 

!:!'la!:v!:al:la3: al:l~!:!'\~ eH}!e!ll:l~ee 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 
administration of radiation therapy 
requirements of subdivision b of this 
paragraph 4 of subdivision c have been 

used in 
unless 

subsection 
met. 

the 
the 
and 

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 using therapy systems with energies one 
megaelectronvolt and above. 

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

to this section. 

a. 11 App 1 i cator 11 means a structure which ~!'lei~ea~eei 
determines the extent of the treatment field at a given 
distance from the virtual source and which may or may not 
incorporate the beam-limiting device. 

b. 11 Beam scattering filter 11 means a filter used in order to 
scatter a beam of electrons. 

c. 11 Central axis of the beam11 means a line passing through 
the virtual source and the center of the plane figure 
formed by the edge of the !~!'la~ first beam-limiting 
device. 

d. 11 0ose monitoring system 11 means a system of devices for the 
detection, measurement, and display of quantities of 
radiation. 

e. 11 Dose monitor unit 11 means a unit from which the absorbed 
dose can be calculated. 

f. 11 Existing equipment 11 means therapy systems subject to this 
section which were manufactured on or before A.'et.~'et.s~ 3:; 

3:989 January 1, 1985. 

g. 11 Field flattening filter 11 means a filter used to 
1\e!fte~e!'l!:J!e ~l\e eieee tra~e provide dose uniformity over 
the area of a useful beam of X-tray X-rays at a specified 
depth. 

h. 11 Field size 11 

an area in 
direction of 

SJ'ee!:!!:e 

means the dimensions along the major axes of 
a plane perpendicular to the specified 
the beam of incident radiation at a 
eie!'~l\ !:!'l a !'fta!'l~e!ft a!'lei eie!!:~eei ey 
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SJ'ee~f~ea :!:s6aese ~:!:l"!.ee the norma 1 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 . 

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

j. "Interruption of irradiation" 
irradiation with the possibility 
without resetting of operating 
panel. 

means the stopping of 
of continuing irradiation 
conditions at the control 

k. "Isocenter" means a fixed point in space located at the 
~l"!.~e~eee~:!:61"!. 6i ~ke ~6~a~~61"!. aK~e &i ~ke 

~~~ae~~ai ~6VeMel"!.~e 6i ~ke ~ke~a~y sye~eM center 
of the smallest sphere through which the central axis of 
the beams passes in all conditions. 

1. "Moving 
relative 
during 
therapy, 

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

m. "New equipment" means systems subject to this section 
which were manufactured after A"c:l~e~ ±7 ±989 January 1, 
1985. 

n. "Norma 1 treatment distance" means ~ke el.:!:e~aaee :Be~weel"!. 
~ke v:!:~~"c:la~ S6"c:l~ee aaa a ~efe~eaee ~6~1"!.~ 61"!. ~ke 

eea~~a~ aK~s 6i ~ke :BeaM~ ~ke ~eie~eaee ~6~1"!.~ 

~s ~6ea~eel. a~ a ~6s~~~61"!. wke~e ~ke ~a~:!:ea~ w:!:±± 
:Be ~±aeeel. a"c:l~:!:l"!.~ ~ael~a~~61"!. ~fte~a~y~~ 

(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 noni socentric equipment, this 
distance shall be that specified by the manufacturer. 

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

p. "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. 11 Primary dose monitoring system 11 means a system which wi 11 
monitor the quantity of radiation produced during 
irradiation and which will terminate irradiation when a 
preselected number of dose monitor units have been 
acquired. 

~~ llRaaia~iea ~~ea~Mea~ ~~eee~i~~ieall Meaae ~Re 
aBee~Bea aeee wRieR ie ia~eaaea ~e Be aei~ve~ea 
~e ~fte ~~ea~Mea~ vei~Me~ 

e~ r. 11 Radi at ion head 11 means the structure from which the useful 
beam emerges. 

~~ s. 11 Redundant dose monitoring combination 11 means a 
combination of two dose monitoring sy~tems in which both 
systems are arranged to terminate irradiation in 
accordance with a preselected number of dose monitor 
units. 

~~ t. 11 Secondary dose monitoring system11 means a system which 
will terminate irradiation in the event of failure of the 
primary system. 

v~ u. 11 Shadow tray 11 means a device attached to the radiation 
head to support auxiliary beam-limiting material. 

w~ v. 11 Stationary beam therapy 11 means radiation therapy without 
relative displacement of the useful beam and patient 
during radiation . 

.K~ w. 11 Target 11 means that part of a radiation source which 
intercepts a beam of accelerated particles with subsequent 
emission of other radiation. 

'i~ x. 11 Termi nation of i rradi at i on 11 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. 

!!~ ~ 11 Treatment field 11 means the area of the patient 1 s skin 
which is to be irradiated. 

aa~ z. 11 Virtual source 11 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 
e~iva!ea~ in ~eM rads due to 1 eakage 
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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 
e~!:vaiel'l~ in ~em rads of the unattenuated 
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 e!'le 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 exceed i ng 
two hundred square centimeters. 

(b) 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. 

(2) Existing equipment 
requ i rements : 

sha 11 meet the following 

(a) ~He ieaka~e ~aa!:a~!:e!'l; eHei~a!:!'l~ 
l'le~~~e!'ls; a~ l!ll'lY ~e!:!'l~ !:!'l ~He a~ea 
s~ee!:i!:ea ~Y s~~~a~a~~a~R a ei ~a~a~~a~R 
~ WRe~e s~eft a~ea !:!'l~e~ee~~s ~Re ee!'l~~ai 
aH!:s ei ~Re ~eam e!'le me~e~ i~em ~Re 
v!:~~~ai se~~ee; sRaii !'le~ eHeeea 
e!'le-~el'l~ft ~e~ee!'l~ ei ~fte ft\aH!:ft\~ft\ aese 
e~!:vaiel'l~ a~ ~fte ~e!:!'l~ ei !:!'l~e~see~!:e!'l 
ei ~Re ee!'l~~ai aH!:s ei ~Re ~eam a!'la ~fte 

s~~iaee ei ~fte ~eie~e!'leea e!:~e~ia~ 
~ial'le~ Meas~~eme!'l~e sRaii ~e ave~a~ea 
eve~ a!'l a~ea ~~ ~e 5~~ !'le~ eHeeea!:l'l~ e!'le 
R~l'la~ea s~a~e ee!'l~!:me~e~e a~ ~He 
~es!:~!: e!'ls e~ee!: i!:ea~ For operat i ng 

conditions producing maximum leakage radiation, 
the absorbed dose in rads due to leakage 
radiation exclud i ng neutrons at any point in a 
circular plane of two meters radius cen t ered on 
a perpendicular to the central axis of the beam 
one meter from the vi rtual source, and outside 
the max i mum size useful 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 leakage 
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) ~~e aeee e~~Va~ea~ ~a ~eM a~e ~e ~eaka~e 
·~aa~a~~ea; eMee~~ ~a ~~e a~ea e~ee~i~ea ~~ 
e~~~a~a~~a~~ a e€ ~a~a~~a~~ ~ e€ e~~a~v~e~e~ 
a; w~ea Meae~~ea a~ aay ~e~a~ eae Me~e~ €~eM 
~~e ~a~~ e€ ~~e e~a~~ea ~a~~~e~e; Beie~e ~fie 
e~a~~ea ~a~~~e~e e~~~kee ~fie ~a~~e~ e~ 
w~~aew; e~a~~ ae~ eMeeea eae-~ea~~ ~e~ee~~ 
e€ x-~ay ~eaka~e ae~ i~ve-~ea~fie ~e~eea~ ie~ 
~e~~~ea ~eaka~e e€ ~~e MaM~M~M aese 
e~~va~ea~ ~a ~eM e€ ~~e ~~a~~e~~a~ea ~se€~~ 
BeaM Meas~~ea a~ ~~e ~e~a~ e€ ~~~e~see~~e~ 
e€ ~~e ee~~~a~ aM~e e€ ~~e BeaM a~a ~fie 
e~~e~~a~ ~~aae e~ee~i~ea ~a s~~~a~a~~a~fi a 
e€ ~a~a~~a~~ ~ e€ s~~a~v~s~ea a e€ ~fi~s 
s~~see~~ea-: 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. 

(2) The registrant shall determine, or obtain from the 
manufacturer, the actual leakage radiation existing 
at the positions specified in 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. 

323 



c . Beam-limiting devices. Adjustable or interchangeable 
beam-limiting 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 toi but not exceedingi one hundred square centimeters 
at the normal treatment distance. 

d. Filters . 

f~t ;i ~fie aaee~aea aese ~a~e ~aie~ma~~ea 
~e~~~ea ~Y s~Ba~v~s~ea ~ ~eia~ee 
eKei~s~veiy ~e e~e~a~~ea w~~ft a i~eia 
iia~~ea~a~ e~ ~eam sea~~e~~a~ €~i~e~ ~a 
~iaee7 s~eft i~i~e~ eftaii ae ~emevaaie eaiy 
BY ~fte ~se ei ~eeis~ 

f~t ;a sys~eme wfi~eft ~~~i~~e a sys~em ei wea~e 
i~i~e~s 7 ~a~e~eftaa~ea~ie i~eia iia~~ea~a~ 
i~i~e~e7 e~ ~a~e~eftaa~eaB~e Beam sea~~e~~a~ 
i~i~e~e~ 

fat ;~~aa~a~~ea sftai~ ae~ ~e ~ess~aie ~a~~i 
a seiee~~eR ei a i~i~e~ ftae ~eea maae a~ 
~fie ~~ea~mea~ eea~~ei ~aaei7 

fBt Aa ~R~e~ieek sys~em sfiaii ae ~~ev~aea ~e 
~~evea~ ~~~aa~a~~eR ~i ~fie i~i~e~ 
seiee~ea ~s ae~ ~R ~He ee~~ee~ ~es~~~eR7 

fet As ~Ra~ea~~ea ei ~fie wea~e i~i~e~ 
e~~ea~a~~ea w~~fi ~es~ee~ ~e ~fie 
~~ea~mea~ i~eia sfiaii ae ~~ev~aea a~ ~fie 
eea~~ei ~aaei 7 ay a~~ee~ ease~va~~ea e~ 

ay eiee~~ea~e meaas7 Wftea wea~e i~i~e~s 
a~e ~sea7 

fat A a~e~iay Sftaii 
~~ea~mea~ eea~~ei 

i~i~e~s ~a ~se7 

Be ~~ev~aea a~ 
~aaei sfiew~R~ 

fet Eaefi i~i~e~ wfi~efi ~s ~emevaaie i~em ~fie 
sye~em sfiaii Be eiea~iy ~aea~~i~ea as ~e 
~fta~ i~i~e~!e ma~e~~ai ei eeae~~~e~~ea7 
~fi~ekaeee7 aaa ~fie wea~e aa~ie ie~ wea~e 
i~i~e~S7 aaa 

fit Aa ~a~e~ieek sfiaii ~e ~~ev~aea ~e 
~~evea~ ~~~aa~a~~ea ~i aay i~i~e~ 

seiee~~ea e~e~a~~ea ea~~~ea e~~ ~a ~He 
~~ea~mea~ ~eem aees ae~ a~~ee w~~fi ~fie 
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i~~~e~ ee~ee~~ea e~e~~~~ea e~~~~ea e~~ 
~~ ~fte ~~ea~mea~ eea~~e~ ~aae~~ 

(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. 

e. 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 III. Linear interpolation shall be used for 
values not stated. 
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TABLE III 

Maximum Energy of 
Electron Beam in MeV 

1 
15 
35 
50 

X-ray Absorbed Dose as 
a Fraction of Maximum 
Absorbed Dose 

0.03 
0.05 
0.10 
0.20 

(2) Compliance with paragraph 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 largest 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. 

(3) 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. 

Maximum Photon 
Energy in MeV 

1 
2 
5 

15 
35 
50 
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Table IV 

Absorbed Dose at the Surface 
as a Fraction of the Maximum 
Absorbed Dose 

0.80 
0.70 
0.60 
0.50 
0.40 
0.20 



(4) Compliance with paragraph 3 of this subdivision shall 
be determined by: 

(a) Measurements made within a phantom using 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 th i s 
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 largest field size avai~able 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 useful beam for 
specified operating conditions. 

f. 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 a~~aH~ea 

e~~~e~ ae a ~~~Ma~y~~~~Ma~y eeM~~Ha~~eH e~ 

ae a ~~~Ma~yfseeeHaa~y eeM5~Ha~~eH. 

(2) Existing equipment shall be provided with at l east 
one radiation detector. This detector shall be 
incorporated into a primary system. 

(3) The detectors and system into which the detector i s 
incorporated shall meet the following requirements : 

fatEae~ ~~~Ma~y sys~eM e~a~~ ~ave a ae~ee~e~ 
w~~e~ ~e a ~~aHSM~es~eH ae~ee~e~ aHa a 
€~~~ aeaM ae~ee~e~ aHa wfi~efi ~s ~~aeea 
eft ~~e ~a~~eft~ e~ae ef aHy €~Mea aaaea 
f~~~e~e e~~e~ ~~aft a wea~e f~~~e~~ 

f~t ~~e ae~ee~e~e s~a~~ ae ~eMevaa~e eH~Y 
w~~~ ~ee~e afta e~a~~ ae ~H~e~~eekea ~e 

~~eveft~ ~ftee~~ee~ ~ee~~~eft~H~~ 

fet Eae~ ae~ee~e~ e~a~~ ae ea~aa~e ef 
~ftae~eftaeft~~Y Meft~~e~~ft~ aHa eeH~~e~~~H~ 
~fie ~eef~~ ~eaM~ 
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fat Eaea ae~ee~e~ saaii fe~M ~a~~ ef a aese 
Me~~~e~~~~ sys~eM f~eM waese ~eaa~~~s ~~ 
aese Me~~~e~ ~~~~e ~ae aese~eea aese a~ 
a ~efe~e~ee ~e~~~ ~~ ~fie ~~ea~Me~~ 
vei~Me ea~ ~e eaie~ia~ea~ 

fet Fe~ ~ew e~~~Me~~ ~fie aee~~~ ef ~fie aeee 
Me~~~e~~~~ eye~eMe ef s~e~a~a~~a~fi a 
eaaii aee~~e ~fia~ ~ae Maif~~e~~e~~~~ ef 
e~e eye~eM eaaii ~e~ affee~ ~fie ee~~ee~ 
f~~e~~e~~~~ ef ~fie seee~a sye~eM~ ;~ 
aaa~~~e~~ 

fit ~fie fa~i~~e ef a~y eieMe~~ wfi~efi 
May ee eeMMe~ ~e ee~fi sys~eMS sfiaii 
~e~M~~a~e ~fie ~sef~i eeaM~ 

f~t ·~fie fa~i~~e ef a~y eieMe~~ eeMMe~ 
~e ee~fi sys~eMs wfi~efi ee~ia affee~ 
~fie ee~~ee~ f~~e~~e~ ef ee~fi 

sys~eMS sfiaii ~e~M~~a~e 

~~~aa~a~~e~~ 

fft Eaefi aese Me~~~e~~~~ sys~eM sfiaii Rave a 
ie~~eie a~s~iay a~ ~fie ~~ea~Me~~ ee~~~ei 

~a~ei~ Eaea a~e~iay sfiaii~ 

fit Ma~~~a~~ a ~eaa~~~ ~~~~i 
~~~e~~~e~aiiy ~ese~ ~e ~e~e~ 

f~t Have e~iy e~e 
M~i~~~iy~~~ 
e~~i~Me~~~ a~a 

fae~e~s 

f3t Y~~ii~e a aes~~~ s~efi ~fia~ 
~~e~eae~~~ aese ~s a~s~iayea ey 
i~e~eas~~~ ~~Mee~s a~a sfiaii ee se 
aeei~~ea ~fia~7 ~~ ~fie eve~~ ef a~ 
eve~aesa~e ef ~aaia~~e~7 ~fie 
a~ee~eea aeee May ee aee~~a~eiy 

ae~e~M~~ea ~~ae~ aii ~e~Mai 

ee~a~~~e~s ef ~se e~ fe~eseeaeie 
fa~i~~es~ 

(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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(c) Each dose monitoring system shall be capable of 
independently monitoring, interrupting, and 
terminating irradiation. 

(d) For new equipment, the design of the dose 
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. 

(e) Each dose monitoring system shall have a legible 
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. 

f~t if2 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. 

g. 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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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. 

(2) 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 
fail-safe protection against the beam asymmetry is 
incorporated into the inherent design of the 
accelerator. 

(3) 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. 

h. Selection and display of dose monitor units. 

(1) Irradiation shall not be possible until a selection 
of a number of dose monitor units has been made at 
the treatment control panel. 

(2) After useful beam termination, it shall be necessary 
to maa~a~~y reset the ~~ese~ee~ea aese mea~~e~ 

~a~~s dosimeter display to zero before treatment can 
be reinitiated. 

(3) The preselected number of dose monitor units shall be 
displayed at the treatment control panel until reset 
manually for the next irradiation. 

(4) For new equipment after termination of irradiation, 
it shall be necessary to manually reset the 
preselected dose monitor units before irradiation can 
be initiated. 

i. Termination of irradiation by the dose monitoring system. 

(1) 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. 

(2) Each primary system shall terminate irradiation when 
the preselected number of dose monitor units has been 
detected by the system. 

(3) 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. 

j. 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, ~he e~~i~~e~~ 

eha!! ~eve ~e ~e~~i~a~ie~ ee~ai~ie~ irradiation and 
equipment movements shall be automatically terminated. 

k. 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. 

1. 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 irradiation is 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. 

m. 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 
irradiation 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. 

i§l 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) 

f47 ill 

(4) 

An interlock system shall be provided to ensure that 
the equipment can emit only the energy of radiation 
which has been selected. 

Aa ~a~e~~eek eye~em efta~~ ae ~~ev~aea ~e 
~~evea~ ~~~aa~a~~ea ~i aay ee~ee~ea 
e~e~a~~eae ea~~~ea e~~ ~a ~fte ~~ea~mea~ ~eem 

ae ae~ a~~ee w~~ft ~fte ee~ee~ea e~e~a~~eae 
ea~~~ea e~~ a~ ~fte ~~ea~mea~ eea~~e~ ~aae~~ 

The nominal energy value selected shall be displayed 
at the treatment control panel before and during 
irradiation. 

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 is smaller, from the 
selected nominal energy, 
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o. 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. 

f47 Aft ~H~e~~eek eye~em efta~~ se ~~ev~aea ~e 
~e~M~fta~e ~~~aa~a~~eft ~i ~fte mevemeH~ e~e~e 

a~~~ft~ mev~ft~ 8eam ~fte~a~y~ 

f57 Mev~ft~ 8eam ~fte~a~y efta~~ 8e ee eeft~~e~~ea 
~fta~ ~fte ~e~~~ea ~e~a~~eftSft~~ Se~weeft ~fte 

H~M5e~ ei aeee meft~~e~ ~ft~~e afta mevemeH~ ie 
es~aiftea~ 

f67 ~fte meae ei e~e~a~ieft efta~~ se aie~~ayea a~ 
~fte ~~ea~meft~ eeft~~e~ ~afte~~ 

(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 prep l anned 
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 units 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. 

p. 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 in subdivision f of 
subsection 2 of section 33-10-06-09 may form part of this 
system). In addition: 

(1) The ~e:t!:i:eR-4! ei '4!:1!\e Rl::tmBe~ ei dose monitor 
1::!R:i:'4!s 8y '4!:i:Me 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. 

q. Location of ieea~ s~e-4! 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 sea:t!'4!e~:i:R~ ie:i:~ virtual 
source of electrons if the system has electron beam 
characteristics. 

(3) All possible orientations of the useful beam. 

r. System checking facilities. Capabilities shall be 
provided so that all radiation safety interlocks 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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s~ Sftaaew ~~aye efta~~ ae aee~~~ea e~e:t\ ~fta~ ~:t\e 
ek~~ e~~~a~ee aeee a~e ~e e~ee~~e~e ~~ea~eea 
w~~ft~~ ~fte s:t\aaew ~~ay a~e M~~~M~~ea~ 

3. 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 t he 
required barriers shall be fixed barriers. 

b. The treatment control panel shall be located outs ide t he 
treatment room. 

c. Windows, mirrors, closed-circuit television, or other 
equivalent viewing systems shall be _provided to permit 
continuous observation of the patient during irradiat i on 
and shall be so located that the operator may observe t he 
patient · from the treatment control panel. When the 
viewing system is by electronic means, e .g., televis i on, 
an alternate viewing system shall be provided for use i n 
the event of failure of the primary system. 

d. Provision shall be made for two-way aural communicat i on 
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 ~eeMe ~e w:t\~eft aeeeee ~e ~eee~a~e 
~:t\~e~~:t\ Me~e ~1\a~ e~e e~~~a~ee room entrances sha 11 

be provided with warning lights, which will indicate when 
the useful beam is 11 on 11 in a readily observab 1 e pos iti on 
near the outside of all access doors . 

f. Interlocks shall be provided such that all entrance doo r s 
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 mac hi ne 
to operation only by closing the door and rein i t i ati ng 
exposure by manual action at the control panel. 

4. Surveys, calibrations, spot checks, and operating procedures . 

a. Surveys. 

(1) All 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 t he 
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 qua 1 i fi ed .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, in the opinion of the 
qualified expert, is in violation of app~:i:ea:e~e 

~ef!l:l~a~:i:eae this article and shall cite the 
section violated. 

b. Calibrations. 

(1) The calibration of systems subject to ~ft:i:e section 
33-10-06-09 shall be performed before the system is 
first used for irradiation of patient and thereafter 
at time intervals which do not exceed e:i:H 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· t!l=let~:i:i:i:eel eHpe~~ radiological 
physicist who is 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 is 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 light localizer, the sidelight 
and back-pointer alignment with the isocenter, 
when applicable, variation in the axis of 
rotation for the table, gantry and jaw system, 
and beam flatness and symmetry at specified 
depths. 

(b) The exposure rate e~ eleee ~a~e :i:ft a:i:~ aael 
at various depths of water for the range of 
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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 uniformity of the radiation field and its 
dependency upon the direction of the useful 
beam. 

(e) ~fte eai~~~a~~ea ae~e~M~aa~~eae a~eve 
Sftaii ~e ~~eviaea ~a S~~~~e~eR~ ae~a~i 

e~eft ~fta~ ~fte a~ee~~ea aese ~e ~ee~e ~R 
~fte ~ee~~i ~eaM May ~e eaie~!a~ea ~e 

w~~ft~a + ~ive ~e~eea~-: Verification that 

(f) 

existing depth-dose data and isodose charts 
applicable to the specific machine continue to 
be valid or are updated to existing machine 
conditions. 

Verification of transmission and electron 
buildup factors for all accessories such as 
wedges, shadow trays, and compensators. 

(6) 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. 

(7) 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 contro l 
panel. 

c. Spot 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 
shall meet the following requirements: 

fit ~fte e~e~ efteek ~~eeea~~ee sfta!! ee ~a 
w~~~~a~ aaa efta!! ftave eeea aeve!e~ea ey a 
~~a!~~~ea eK~e~~-: 

f~t ~fte Meas~~eMeR~S ~akea a~~~R~ S~e~ efteeks 
efta!! aeMeae~~a~e ~fte ae~~ee e~ eeas~s~eaey 
e~ ~fte e~e~a~ia~ efta~ae~e~~s~~ee Wft~eft eaa 
a~~ee~ ~fte ~aa~a~iea e~~~~~ e~ ~fte sys~eM e~ 

~fte ~aa~a~~ea ae!~Ve~ea ~e a ~a~~eR~ a~~~R~ 
a ~fte~a~y ~~eeea~~e-: 
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(1) 

f3t ~fte e~e~ efteek ~~eeea~~ee efta±± e~ee~!y ~He 
!~e~eaey a~ w~~eft ~ee~e e~ ~eae~~e~ea~e a~e 
~e ee ~e~!e~~ea~ 

f4t Fe~ eye~e~e ~a Wft~eft eea~ ~~a±~~y eaa va~y 
e~~a~!~eaa~±y; e~e~ e~eeke efta±± ~Rei~ae 
~a±~~y efteeke~ 

f5t Wfte~e a eye~e~ ftae e~~i~-~a aev~eee Wft~eft 
~~ev~ae a ee±€-efteek e! aay ~a~a~e~e~ a~~~a~ 
~~~aa~a~~ea; ~~e e~e~ efteek ~~eeea~~ee efta±± 
~e~~~e ~fta~ ~fte ~a~a~e~e~ ee ~Rae~eaaea~iy 
ve~~!~ea a~ e~ee~!~e ~~~e ~a~e~va±e~ 

f6t ~Re ~eaeeae !e~ e~e~ efteeke WR~eR a~e 
e~~a~~e e~ ~aeeae~e~ea~ w~~ft ea±~e~a~~ea 
aa~a efta±± ee ~~e~~~iy ~avee~~~a~ea aRa 
ee~~ee~e~ ee!e~e ~fte eye~e~ ~e ~eea !e~ 
~a~~ea~ ~~~aa~a~~ea~ 

f~t Wfteaeve~ a e~e~ efteek ~aa~ea~ee a 
e~~a~!~eaa~ eftaa~e; ae e~ee~!~ea ~a ~Re 
~a±~!~ea· e.K~e~~.!.e e~e~ efteek ~~eeea~~ee; ~a 
~Re e~e~a~~ea efta~ae~e~~e~~ee e€ a eye~e~; 
~Re eye~e~ eRa±± ee ~eea±~e~a~e~ ae ~e~~~ea 
~R e~ea~v~e~ea ~ 

f9t Reee~ae e! e~e~ eHeek ~eae~~e~eR~e ~e~!e~~ea 
~~~e~aR~ ~e e~ea~v~e~ea e eRa±± ee 
~a~R~a~Rea ey ~He ~e~~e~~aR~ !e~ a ~e~~ea e! 
eae yea~~ 

The spot check procedures shall be in writing and 
shall have been developed by a radiological 
physicist. A copy of the procedure shall be 
submit ted to the department prior to its 
implementation. 

(2) If a radiological physicist does not perform the spot 
check measurements, the results of the spot check 
measurements shall be reviewed by a radiological 
physicist within fifteen days. 

(3) 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. 

(4) 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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(5) Where a system has built- i n devices whic h prov i de a 
measurement of any parameter dur i ng i rrad i ati on, such 
measurement may not be ut i l i zed as a spot chec k 
measurement. 

(6) The cause for a parameter exceeding a to l erance set 
by the radiological physicist shall be i nvestigated 
and corrected before the system is used for pat i ent 
irradiation. 

(7) Whenever a spot check indicates a sign i f i cant change 
in operating characteristics of a system , as 
specified in the radiological physicist 1 s spot check 
procedures, the system shall be recal i brated as 
required in subdivision b of .subsect i on 4 of this 
section. 

(8) Records of spot check measurements shall be 
maintained by the registrant for a period of two 
years after completion of the spot check measuremen ts 
and any necessary corrective actions . 

(9) Where a spot check involves a rad i ation measurement, 
such measurement shall be obtained us i ng a sy st em 
satisfying the requirements of subd i vi s i on b of 
subsection 4 of this section or which has been 
intercompared with a system meet ing those 
requirements within the previous year . 

d. Operating procedures . 

(1) No individual other than the pat i ent sha ll be i n the 
treatment room during treatment of a pat i ent . 

(2) If a patient must 
treatment, mechanical 
devices shall be used . 

be held i n 
supporting 

pos i t i on dur ing 
or r estra ining 

(3) The system shall not be used i n the admin i stration of 
radiation therapy unless subd i vis i ons a , b, and c of 
this subsection have been met. 

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

33-10-06-10. 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 med icine 
r adiographic 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 exposure 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 chapte r app ly to 
al l l icensees who use sealed sources in the healing arts and7 are in 
addition to 7 al'!.Ei l'!.e~ !:1'!. s'ti:Be~!:~'ti~!:el'!. !e~7 other app li cab l e 
requ i rements 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 used in th i s chapter , the 
fol l owi ng definitions apply : 

1. a method of radiat i on therapy i n whi ch 

2. "Teletherapy" means therapeutic irradiat i on i n wh i ch the 
source of radiation i s at a distance from the body . 

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

33-10-07-02. 
applications. 

Interstitial, intracavitary, 

1. Accountability, storage and transit. 

and superfic ial 

a . Except as otherwise specifica l ly autho rized by the 
department each licensee shall provide acco untab ility of 
sealed sources and shall keep a record of t he i ssue and 
return of all sealed sources. A phys i cal in ve ntory shall 
be made at least every s~K three months and a written 
record of the inventory maintain~ 

b. When not in use, sealed sources and appl i cators conta ining 
sealed sources shall be kept in a protective en cl osu r e of 
such material and wall thickness as may be neces sary to 
assure compliance with the provisions of subsec ti ons 1, 4, 
and 5 of section 33-10-04-02. 

c . Each licensee shall follow the radiat i on safety and 
handling instructions approved by the department , the 
United States nuclear regulatory commission , an agreement 
state, or a licensing state and furnis hed by the 
manufacturer on the label attached to the source, device, 
or permanent container thereof, or in the l eaf l et or 
brochure which accompanies the source or dev i ce , and 
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maintain such instruction in a legible and conveniently 
available form. 

d. 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 
licensee•s possession unless specifically authorized by a 
license issued by the department. 

2. Testing sealed sources for leakage and contamination. 

a. Aii sea~ea se~~ees w~~ft a fta~i-~~ie ~~ea~e~ ~Raa 
~R~~~y aays aaa ~a aay ie~m e~fte~ ~ftaa ~as sfia~~ 
ae ~ee~ea ie~ ~eaka~e e~ eea~am~aa~~ea7 e~ ae~ft; 
~~~e~ ~e ~a~~~a~ ~se aaa a~ ~a~e~vai~ ae~ ~e 
eHeeea s~H mea~Rs~ ii ~Re~e ~s ~easea ~e 

s~s~ee~ ~fta~ a seaiea se~~ee m~~R~ Rave aeea 
aama~ea; e~ M~~R~ ae ~eak~a~; ~~ Sftaii ae ~es~ea 
ie~ ~eaka~e aeie~e i~~~fie~ ~se~ A 11 sea 1 ed 

sources, containing more than one hundred microcuries of 
radioactive material with a half-life 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 
regulatory commission, an agreement state, or a licensing 
state and described 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 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 . 

b. 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. Aay ~es~ eeaa~e~ea ~~~s~aa~ ~e 

s~aa~v~s~ea a WR~efi ~evea~s ~Re ~~eseaee ei 
i~ve-~fie~eaaa~fts m~e~ee~~~e e~ me~e ei ~emevaa~e 
eea~am~aa~~ea e~7 ~a ~fie ease ei ~aa~~m7 ~Re 

esea~e ei ~aaea a~ ~fie ~a~e ei eae-~fte~saaa~fis 
M~e~ee~~~e e~ Me~e ~e~ ~wea~y-ie~~ fie~~s sfia~i 
ae eeae~ae~ea ev~aeaee ~fta~ ~Re sea~ea se~~ee ~s 
~eak~a~~ ~fie ~~eeaeee sfta~i ~MMea~a~e~y 
w~~fta~aw ~fte ee~~ee i~eM ~ee aaa efta~~ ea~se ~~ 
~e ae aeeea~aM~aa~ea aaa ~e~a~~ea e~ ~e ae 
a~s~esea ei ~a aeee~aaaee w~~ft a~~~~eas~e 
~~ev~s~eae ei efia~~e~ 33-i9-94-: The test samp 1 e 

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 l eak test 
results shall be kept in units of microc ur i es and 
maintained for inspection by the department . 

c . ~eak ~ee~ ~ee~i~e eftaii ~e ~eee~aea ~a ~a~~e ef 
M~e~ee~~~ee aaa Ma~a~a~aea fe~ ~ae~ee~~ea ay ~fie 
ae}'a~~Mea~~ Any 1 eak test conducted pursuant to 

subdivision a of this subsection which r evea l s the 
presence of five-thousandths microcur i e or more of 
removable contamination or, in the case of r adium, the 
escape of radon at the rate of one-thousandth microc urie 
per twenty-four hours , shall be considered ev i dence that 
the sealed source is leaking. The li censee shall 
immediately wi thdraw the source from use and cause i t t o 
be decontaminated and repaired or- to be di sposed of i n 
accordance with department rules. A report sha l l be filed 
within five days of the test wi th t he 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 ca l culat io n 
e.aa l'~efe~aa~y ay ae~ft. This radiation l eve l shall 
be entered on the patient 1 s chart and signs as required 
under subsection 4 of this section. 

b. The radiation levels in the pat i ent 1 s room and the 
surrounding area shall be determined, recorded , and 
maintained for inspection by the department. 

c . The licensee shall assure that pat i ents t reat ed with 
colbalt-60, cesium-137, i ridium-192, or radium- 226 
implants remain hospitalized unt i l a source count and 
radiation survey of the patient co nf i rm that all implants 
have been removed. 

4. Signs and records. 

a. In addition to the requirements of subsect i on 3 of sect ion 
33-10-04-03, the bed , cubicle , or room of t he hospital 
brachytherapy patient shall be marked wi t h a sign 
indicating the presence of brachytherapy sources. This 
sign shall incorporate the radiation symbo l and spec ify 
the radionuclide, the activity, date, and the i nd i vidual 
or individuals to contact for rad i ation safety 
instructions. The sign is not required prov i ded the 
exception in subdivision b of subsection 4 of section 
33-10-04-03 is met. 
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b. The following information shal l be included in the 
patient 1 s chart: 

(1) The radionuclide administered, number 
activity in millicuries and time and 
administration. 

of sources, 
date of 

(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 11 off 11 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. 

b. 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 11 on 11 

position shall not exceed one-tenth of one percent of the 
useful beam exposure rate. 

c. Adjustable or removable beam-defining diaphragms shall 
allow transmission of not more than five percent of the 
useful beam exposure rate. 

d. The beam control mechanism shall be of a positive design 
capable of acting in any orientation of the housing for 
which it is designed to be used. In addition to an 
automatic closing device, the mechanism shall be designed 
so that it can be manually returned to the 11 off11 position 
with a minimum risk of exposure . 

e. The closing device shall be so designed as to return 
automatically to the 11 off 11 position in the event of any 
breakdown or interruption of the activating force and 
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shall stay in the 11 off11 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 11 off 11 position and cause it to remain 
there until the unit 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. 

1. 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 
monitoring device 
teletherapy beam 
be equipped with 
emergencies due to 

room shall be equipped with a radiation 
which continuously monitors the 

condition. The monitoring device shall 
a backup battery power supply for 

electrical power failures. 

2. Operation. No individual shall be in the treatment room 
during irradiation unless that individual is the patient. 
Mechanical restraining or supporting devices shall be used for 
positioning the patient, if necessary. 

3. Testing for leakage and contamination. Teletherapy sources 
shall be tested for leakage and contamination in accordance 
with the procedures described in subsection 2 of section 
33-10-07-02. Tests of leakage may be made by w1p1ng 
accessible surfaces of the housing port or collimator while 
the source is in the 11 off 11 position and measuring these wipes 
for transferred contamination. 

4. 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 location; 

(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 dete~mination 
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 light 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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b. 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. 

c. 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. 

6. 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. 

b. Spot check measurements shall be performed using a 
dosimetry system that has been calibrated in 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. 

7. Qualified expert. 
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a. The licensee shall determine if 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 licensee 
shall determine that the qualified expert: 

a-: ill 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-: ifl Has the following minimum training and experience: 

f~t ~ A master's 
biophysics, 
physics; 

or doctor's 
radiological 

degree 
physics 

in physics, 
o-r health 

f~t iQl One year· of full-time training in therapeutic 
radiological physics; 

f3t isl One year of full-time experience in a 
radiotherapy facility including personal 
calibration and spot check of at least one 
teletherapy unit; and 

f4t f1l 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 include 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. 

8. 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 f~t full calibration measurements; and f~t 
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 fit spot check measurements and corrective 
actions; and f~t 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 licensee'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 ana lyti ca 1 X-ray equipment~ ~1\e ~e~:i:~eft\e!\~e ei 
~1\:i:e el\a~~e~ which are in addition to 7 aftei fte~ :i:ft el:tl!e~:i:~l:t~:i:eft 
ie~7 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 supp li es, 
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, ee~~:i:ft\e~e~e 
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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5. "Normal operating procedures" means operating procedures for 
conditions suitable for analytical purposes with shielding and 
barriers in place. These do not include maintenance but do 
include routine alignment procedures. Routine and emergency 
radiation safety considerations are part of these procedures. 

6. "Open-beam configuration" means an analytical X-ray system in 
which an individual could accidentally place some part of the 
individual's body in the primary beam path during normal 
operation. 

7. "Primary beam" means ionizing radiation which passes through 
an aperture of the source housing by a direct path from the X­
ray tube or a radioactive source located in the radiation 
source housing. 

History: Amended effective October 1, 1982; June 1, 1986. 
General Authority: NDCC 28-32-02' 
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 e~e~a~iefte 
operators and others in the area will be informed of the 
absence of safety devices. 

2. Warning devices. 

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

a~ ill 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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~ i£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: 

5. 

a. 11 CAUTION HIGH INTENSITY X-RAY BEAM 11
, or words having a 

similar intent, on the X-ray source housing. 

b. 11 CAUTION RADIATION - THIS EQUIPMENT PRODUCES RADIATION 
WHEN ENERGIZED 11

, 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. 11 CAUTION RADIOACTIVE MATERIAL11
, or words 

similar intent, on the source housing if the 
source is a radionuclide. 

having a 
radiation 

Shutters. On open-beam configurations 
August 1, 1979, each port on the radiation 
shall be equipped with a shutter that cannot 
a collimator or a coupling has been connected 

installed after 
source housing 

be opened unless 
to the port. 

6. Warning lights. 

a. An easily visible warning light labeled with the words 11 X­
RAY ON 11

, or words having a similar intent, shall be 
located: 

a~ ill Near any switch that energizes an X-ray tube and 
shall be illuminated only when the tube is energized; 
or 

~ ifl 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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a. Each X-ray tube housing shall be se eeae~trl:letea ~1\a~ 
w~~ft aii el\l:l~tetre eieeea tfte ieaka~e traa~at~ea 
meael:ltrea a~ a a~s~aaee e€ i~ve eea~~me~etre it-em 
~te el:ltriaee ~e ae~ ea~a~ie e€ ~treal:le~a~ a aese 
~a eMeeee e€ ~we aaa eae-1\ai€ m~ii~trem ~a eae 
ftel:ltr a~ aay e~ee~i~ea ~l:lee tra~~a~ equipped with an 

interlock that shuts off the tube if it is removed from 
the radiation source housing or if the housing is 
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 its surface is not capable of 
producing a dose in excess of two and one-half millirems 
in one hour. For systems utilizing X-ray tubes, this 
limit shall be met at any specified tube rating. 

8. Generator cabinet. Each X-ray generator shall be supplied 
with a protective cabinet which limits leakage 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. 

History: Amended effective June 1, 1986. 
General Authority: NOCC 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. 

2. 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~ (11 Upon installation of the equipment, and at least once 
every twelve months thereafter. 

~ ifl Following any change in the initial arrangement, 
number, or type of local components in the system. 
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e~ i1} Following any maintenance requ1r1ng the disassembly 
or removal of a local component in the system. 

a~ til 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~ ~Any time a visual inspection of the local components 
in the system reveals an abnormal condition. 

i~ i§l 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 . 

3. 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. 

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

33-10-08-05. Operating requirements. 

1. 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. 

2. 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. 

3. Repair or modification of X-ray tube systems. Except as 
specified fn 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 

353 



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

4. Radioactive source replacement, testing, or repair. 
Radioactive source housings shall be opened for source 
replacement, leak 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. 

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

2. Personnel monitoring. 

~ Finger or wrist dosimetric devices shall be provided to 
and shall be used by: 

a~ fl1 Analytical X-ray equipment workers using 
having an open-beam configuration and not 
with a safety device. 

systems 
equipped 

~ f£1 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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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. 

History: 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. This chapter establishes procedures for the registration and 
the use of particle accelerators. 

2. 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 e~~a~ea whose 
operations result in the production of radioactive material 
are subject to the requirements of chapter 33-10-03. 

History: 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. 

2. 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 
facilities, operating and 
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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 
3. 

d. The applicant has appointed a radiation safety officer. 

e. The applicant or the 
experience in the use of 
intended uses. 

applicant's staff has substantial 
particle accelerators for the 

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 use 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 in 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 in 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. 

2. 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 ~hall 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 
accelerator, 
instruments 
assignment. 

competence 
related 

which will 

to use the particle 
equipment, and survey 
be employed in the person•s 

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 . 

3. 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. 

b. Each part i cle 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. 

4. Particle accelerator controls and interlock systems. 

a. Instrumentation, readouts, and 
accelerator control console shall 
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. 

5. Warning devices . 

a. All locations designated as high radiation areas, and 
entrances to such locations, shall be equipped with easily 
observable i~ael'\!:a~ etr tre~a~!:!'!.~ 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. 

6. Operating procedures. 

a. Particle accelerators, when not in operation, shall be 
secured to prevent unauthorized use. 

b. ea~y a ew!:~el'\ ea ~1\e aeee~etra~etr eea~tre~ eeaee~e 
el'\a~~ ~e tre~~!:ae~y ~eea ~e ~~!!'!'!. ~1\e aeee~ePa~eP 
~eam ea aaa eii'T 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 is 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. 

(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 levels 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 tre!fte~e a:aa 

~eea~ readout w!:~:h. v!:el:la~ etr al:lel!:8ie aiatr!fte at 
8e~:h. the control panel a:ael a~ e:a~tra:aee ~e l!\!:~1\ 

trael!:a~ie:a atreae7 a:ael e~:h.etr a~~tre~tr!:a~e 
ieea~!:e:ae7 ee ~ftl!l~ ~ee~~e e:a~etri:a~ etr ~treee:a~ 
8eee!!\e awatre ef ~:h.e eKie~e:aee ef ~:h.e :h.a~atrel. 

d. All 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 radioactivity 
present ~a a~eae ei a~~~e~ae fta~a~ae. 

f. Whenever applicable, periodic smear surveys shall be made 
to determine the degree of contamination !:a ~a~~e~ aaa 

e~fte~ ~e~~!:aea~ a~eae. 

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 
facil i ty. 

h. Records of all radiation protection surveys, calibration 
results, instrumentation tests, and smear results shall be 
kept current and on fi 1 e at each acce 1 era tor facfl i ty. 

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 radioactive material in excess 
of these limits specified in chapter 33-10-04, Appendix A, 
'f~ie ~~ 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 
~aeea~~eiiea unrestricted area which exceeds the 1 imi ts 
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 
~1'\eel'\~~eiiea unrestricted areas, as far be 1 ow these 
limits as ~~ae~!:ea~ie 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 in connection 
wi th department inspections of licensees or registrants to ascertain 
compliance with the provisions of North Dakota Century Code chapter 
23-20.1 al'\a ~e~ia~!:eae, 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. 

2. 

a. Each licensee 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 license 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 licensee or 
registrant. 

b. If posting of a document specified in paragraph 1, 2, or 3 
of subdivision a is not practicable, the licensee or 
registrant may post a notice which describes the document 
and states where it may be examined. 

c. Department Form RAD 681 "Notice to Employees" shall be 
posted by each 1 icensee or registrant wfl.etrevetr 

i~aivia~aie wetrk i~ etr ftre~e~~ a~y ~etr~ie~ e£ a 
tree~tr:!:e~ea atrea as required by this article. 

d. 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. 

e. 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 1 s or registrant 1 s response, if any, shall be 
posted within two working days after dispatch from the 
licensee or registrant. Such documents shall remain 
posted for a minimum of five working days or until action 
correcting the violation has been completed, whichever is 
later. 

Instructions to workers. All individuals 
frequenting any portion of a restricted area 
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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, in 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 
prov1s1ons of eie}!)a!'~Mea~ !'e@j"c:lia~!:eae 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 ae}!)a!'~Mea~ !'e@j"c:lia~!:eae this 
article and licenses 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. 

3. 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 
ae~a!'~Mea~ !'e@j"c:lia~!:eas this article, orders, or 
license conditions, as shown in records maintained by the 
1 i censee or registrant pursuant to ae}!)a!'~Mea~ 

!'e~ia~!:eae this article. Each notification and report 
shall: be in writing; include appropriate i dentifying 
data such as the name of the licensee or registrant, the 
name of the individual, and the individual 1 s social 
security number; include the individual 1 s exposure 
information; and contain the following statement: 

This report is furnished to you under the provisions 
of North Dakota State Radiological Health 
Re@j"c:lia~!:eae Rules (North Dakota Admi ni strati ve 
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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subdivisions a and c of subsection 1 of section 
33-10-04-05. 

c. At the request of a worker formerly engaged in work 
controlled by the licensee or the registrant, each 
licensee or registrant shall furnish to the worker a 
report of the worker 1 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 licensee 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 license or 
registration in which the worker participated during this 
period. 

d. When a licensee or registrant is 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 1 s 
exposure data included therein. Such reports shall be 
transmitted at a time not later than the transmittal to 
the department. 

e. 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 1 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. 

4. 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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b. 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. 

c. 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. 

d. Each workers• representative shall be routinely engaged in 
work under control of the licensee or registrant and shall 
have received instructions as specified in subse~tion 2. 

e. Different representatives of licensees or registrants and 
workers may accompany the inspectors during different 
phases of an inspection if there is no resulting 
interference with the conduct of the inspection. However, 
only one workers• representative at a time may accompany 
the inspectors. 

f. With the approval of the licensee or registrant and the 
workers• representative, an individual who is not 
routinely engaged in work under control of the licensee or 
registrant, for example, a consultant to the licensee or 
registrant or to the workers• representative, shall be 
afforded the opportunity to accompany department 
inspectors during the inspection of physical working 
conditions. 

g. 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• representative for that area shall be an 
individual previously authorized by the licensee or 
registrant to enter that area. 

5. 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 
Eie~a~~mea~ ~e~ia~!:eae this article and licenses to 
the extent the inspectors deem necessary for the conduct 
of an effective and thorough inspection. 

b. During the 
privately to 

course of an inspection any worker may bring 
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 un·necessary exposure of an individual to radiation 
from licensed radioactive material or a registered 
radiation machine under the licensee 1 s or registrant•s 
control. Any such notice, in writing, shall comply with 
the requirements of subdivision a of subsection 6. 

c. 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 w:ke l!eH:evee 
believing that a v!:eia~!:ea violations of North Dakota 
Century Code chapter 23-20.1, this article, or license 
conditions eM!:e~e e~ 1\ae 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. 

b. If, upon receipt of such notice, the department determines 
that the complaint meets the requirements set forth i n 
subdivision a, and that there are reasonable grounds to 
believe that the alleged violation exists or has occurred, 
~1\e ae}'a~~mea~ el\aii eal:lee an inspection ~e sha 11 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. 

c. 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 in any such 
proceeding or because of the exercise by such worker on 
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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 is 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, th~ 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 licensee 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 
Eie!'l!.!'~l'l\el!\~ tte~~a~~el'\e North Dakota Admin i strati ve 
Code article 33-22, following the decision of such formal 
conference. 

b. 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. 

History: 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 
for: 
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1. A license 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. 

3. The department may, upon application by an interested person, 
or upon its own initiative, grant such exemptions from the 
requirements of this ~ar~ chapter as it determines are 
authorized by law and are otherwise in the public interest . 

History: Effective October 1, 1982; amended effective 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. 

5. Special project fees. Fees for special projects are payable 
upon notification by the department when the review of the 
project is completed. Special projects mean those projec ts 
submitted to the department for review and for which specific 
fees are not prescribed in this chapter. 

s~ 6. Method of payment . Fee payments shall be by check, draft, or 
money order made payable to the North Dakota state department 
of health. 

6~ 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: 

Ner~ft Bake~a S~a~e Be~ar~meft~ ei Heai~ft 
IHeeai 9ii!:ee 
s~a~e €a~~~ei B~iiaift• 
Biemarek; NB 58595 
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North Dakota State Department of Health 
Environmental Engineering 
1200 Missouri Avenue 
Box 5520 
Bismarck, NO 58502-5520 

History: Effective October 1, 1982; amended effective June 1, 1986. 
General Authority: NOCC 28-32-02 
Law Implemented: NOCC 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 
33-10-12-02 
33-10-12-03 
33-10-12-04 
33-10-12-05 
33-10-12-06 
33-10-12-07 

33-10-12-08 
33-10-12-09 

Purpose 
Scope 
Definitions 
Prohibition 
Equipment Control 
Requirement for Personnel Safety 
Precautionary Procedures in Logging 

and Subsurface Tracer Operations 
Radiation Surveys and Records 
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 line 
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: NOCC 28-32-02 
Law Implemented: NOCC 28-32-02 

33-10-12-02. Scope. This chapter applies to all licensees or 
registrants who use sources of radiation for wire line service 
operations including mineral logging, radioactive markers, or subsurface 
tracer studies. 

History: Effective June 1, 1986. 
General Authority: NOCC 28-32-02 
Law Implemented: NOCC 28-32-02 
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33-10-12-03. Definitions. As used in this chapter, the following 
definitions apply: 

1. "Field station" means a facility where radioactive sources may 
be stored or used and from which equipment is dispatched to 
temporary jobsites. 

2. "Injection tool" means a device used for controlled subsurface 
injection of radioactive tracer material. 

3. "Logging supervisor" means the individual who provides 
personal supervision of the utilization of sources of 
radiation at the well site. 

4. "Logging tool 11 means a device used subsurface to perform well 
logging. 

5. "Mineral logging" means any logging performed for the purpose 
of mineral exploration other than oil or gas. 

6. "Personal supervision" means guidance and instruction by the 
supervisor who is 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. 

7. "Radioactive marker" means radioactive material placed 
subsurface or on a structure intended for subsurface use for 
the purpose of depth determination or direction orientation . 

8. "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 . 

9. "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. 

10. "Temporary jobsite11 means a location 
materials have been dispatched to perform 
operations or subsurface tracer studies. 

to which radioact i ve 
wire line service 

11. "Well bore" means a drilled hole in which wire line service 
operations and subsurface tracer studies are performed. 

12. "Well logging" 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. 11Wire line 11 means a cable containing one or more electrical 
conductors which is used to lower and raise logging tools in 
the well bore . 

14 . 11 Wi re line service operation 11 means any evaluation or 
mechan i cal 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 licensee may perform wire line 
service operations with a sealed source unless, prior to commencement of 
the operat i ons, the licensee has a written agreement with the we l l 
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 c 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 sha 11 be 
used, stored, and transported in such a manner that the 
transportation requirements of chapter 33-10-03 and the dose 
li mitation requ i rements 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 calibrat i on 
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 sha 11 be 
physically secured to the transporting vehicle to prevent 
accidental loss, tampering, or unauthorized removal. 

4. Radiation survey instruments. 

370 



a. 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. 

b. 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. 

c. 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 licensee using sealed sources of 
radioactive material shall have the sources tested for 
leakage. Records of leak 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. 

b. 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 licensing 
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. 

c. 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 leaking, 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 licensee 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 half-life 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 radioactive material with 
an activity of ten microcuries or less. 

6. Quarterly inventory. Each 1 i censee or registrant sha 11 
conduct a quarterly physical inventory to account for all 
sources of radiation. Records or inventories shall be 
maintained for two years from the date of the inventory 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. 

7. Utilization records. Each 1 i censee or registrant sha 11 
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 identity 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. 

8. Design, performance, and certification criteria for sealed 
sources used in downhole operations. 

a. Each sealed source, except those containing radioactive 
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 radioactive material whose 
physical forms are as insoluable and 
as practical. 

chemical and 
nondispersible 

(3) Has been individually pressure tested to at least 
twenty-four thousand, six hundred fifty-six pounds 
per square inch absolute without failure. 

b. 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. 

c. Each sealed source, except those containing radioactive 
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 logging as contained in the 
American national standard N542, Sealed Radioactive 
Sources, Classification in effect on June 1, 1986. 

d. Certification documents shall be maintained for inspection 
by the department for a period of two years after source 
disposal. If the source is abandoned downhole, the 
certification documents shall be maintained until the 
department authorizes disposition. 

9. Labeling. 

a. Each source, source holder, or logging tool containing 
radioactive material shall bear a durable, legible, 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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DANGER* 
RADIOACTIVE 

This labeling shall be on the smallest component 
transported as a separate piece of equipment. 

b. 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 

10. Inspection and maintenance. 

a. Each licensee or registrant shall conduct, at intervals 
not to exceed six months, a program of inspection 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. 

b. If any inspection 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. 

c. 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. 

History: 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 regulatory 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. 

b. 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. 

c. The licensee or registrant shall maintain employee 
training records for inspection by the department for two 
years following termination of employment. 

2. Operating and emergency procedures. The 1 i censee 1 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. 

b. Methods and occasions for conducting radiation surveys. 

c. Methods and occasions for locking and securing sources of 
radiation. 

d. Personnel monitoring and the use of personnel monitoring 
equipment. 

e. Transportation 
including the 

to temporary jobsites and field stations, 
packaging and placing of sources of 
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radiation in vehicles, placarding the vehicles, and 
securing sources of radiation during transportation. 

f. Minimizing exposure of individuals in 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. 

3. 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 ma i ntained f or 
inspection until the department authorizes disposition. 

History: 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. During each logging or tracer application, the logging 
supervisor or other designated employee shall maintain di rect 
surveillance of the operation to protect against unauthorized 
and/or unnecessary entry into a restricted area, as defined i n 
chapter 33-10-01. 

2. The licensee shall provide and require the use of tools that 
will assure remote handling or sealed sources other than low 
activity calibration sources . 

3. a. Protective gloves and other 
clothing and equipment shall be 
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b. 

handling radioactive tracer material. Precautions shall 
be taken to avoid ingestion or inhalation of radioactive 
material. 

No licensee may cause the injection 
material into potable aquifers without 
authorization from the department. 

of radioactive 
prior written 

4. No licensee 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. 

History: 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 in 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 logging 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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2. 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 latest survey instrument calibrations 
pursuant to subsection 4 of section 33-10-12-05. 

e. Records of the latest leak test results pu~suant 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. 

3. 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. 

History: Effective June 1, 1986. 
General Authority: NOCC 28-32-02 
Law Implemented: NOCC 28-32-02 
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33-10-12-09. 
sources. 

Notification Incidents, abandonment, and lost 

1. Notification of incidents and sources lost in other than 
downhole logging operations shall be made in accordance with 
appropriate provisions of chapter 33-10-04. 

2. 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. 

3. 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, g1v1ng 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. 

4. 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 8 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 radiation 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 ho 1 e", fo 11 owed by the words, "before 
contacting the North Dakota State Department of 
Health11

• 

5. The licensee shall immediately 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 
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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: 

1. 11Abandoned well 11 means a well whose use has been permanently 
discontinued. 

2. 11Annular space 11 means the opening between a well hole 
excavation and the well casing or curb, or between a casing 
pipe and a liner pipe. 

3. 11 Appurtenances 11 means valves, meters, taps, gauges, or other 
devices required for adequate control or measurement of the 
well output. 

4. 11 Aquifer 11 means a water-bearing formation that transmits water 
in sufficient quantities to supply a well. 

5. 11 Casing 11 shall mean the pipe installed in the drill hole to 
give unobstructed access to the water-bearing formation. 

6. 11 Constructing 11 a well includes boring, digging, drilling, or 
excavation in installing casings, well screens, and other 
appurtenances. 

7. 11 Contamination 11 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. 

8. 11 0epartment11 means the North Dakota state department of 
health. 

9. 11 01sinfection 11 means the killing of infectious agents outside 
the body by chemical or physical means. 
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10. 11 0rawdown 11 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. 

11. 11 Drilling11 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. 

12. 11 Established ground surface 11 means the permanent elevation of 
the surface of the ground at the site of the well. 

13. 11 Ground 
drilled, 
springs. 

water source 11 means all 
bored, or driven well, 

water obtained from dug, 
infiltration lines, and 

14. 11 Grout11 or 11 grouting material 11 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 agai~st objectionable matter and which is 
reasonably free of shrinkage. 

15. 11 Liner pipe 11 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 . 

16 . llp~~~ese ~a~~u ~s aa asee~~Y aee~~aea ie~ 
a~~ae~Mea~ ~e a wei~ eas~a~ Wft~eft ~e~M~~e e~~~ea 
~~M~ a~se~a~~e i~eM ~~e we~~ aaa a~~ews aeeese ~e 
~~e ~a~e~~e~ ei ~~e we~~ eas~a~ ie~ ~ae~a~~a~~ea e~ 
~eMeva~ ei ~fte ~~M~ e~ ~~M~ a~~~~~eaaaees~ 11 Pit 1 ess 

adapter 11 means a device assemb 1 ed at the we 11 site for 
attachment to one or more openings through the well casing and 
is so constructed as to prevent the entrance of contami nants 
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. 

17. 11 Pitless unit 11 means a factory-assembled device with cap which 
extends the upper end of a well casing to above grade and i s 
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. 

18. 11 Potable water11 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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iS-: 19. "Private water supply!' means one that is not for public use. 

20. "Pressure tank" or 11 hydropneumatic tank" means a closed water 
storage container constructed to operate under a designed 
pressure rating to modulate the water system pressure within a 
selected range. 

i9-: 21. "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 . 

.139-: 22. 11 Pumps 11 and 11 pumpi ng equi pment 11 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. 

i3i-: 23. "Repair" means any action which results in a breaking or 
opening of the well seal or replacement of a pump . 

.13.13-: 24. "Shall 11 means mandatory compliance with all aspects of the 
rules and regulations for water well construction and water 
well pump installation . 

.133-: 25. 11 Should 11 means prov1s1ons 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 is subject to individual 
consideration . 

.134-: 26. 11 Static water level 11 means the elevation of the surface of the 
water in a well when no water is being discharged therefrom . 

.135-: 27. "Water we 11 contractor 11 means any person who is certified to 
conduct the business of well drilling under the provisions of 
North Dakota Century Code chapter 43-35. 

28. "Water well pump and pitless unit installer 11 means any person 
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 . 

.136-: 29. "Well seal 11 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. 

i3iZ-: 30. 11 Well vent 11 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. 

385 



~s~ 31. "Wells" means any artificial opening or artificially altered 
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 oil, gas, 
gravel, or other minerals. 

History: Amended effective September 1, 1986. 
General Authority: NDCC ~s-a~-9~ 43-35-19, 43-35-19 . 1 
Law Implemented: NDCC ~s-a~-9~ 43-35-19, 43-35-19.1 

33-18-01-05. Protection of ground water sources. 

1. Minimum protective depths of wells. A 11 we 11 s sha 11 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. 

2 . 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 least ~:k!:tt~eea twelve 
inches [aa~9~ 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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b. Radial collector wells. The location 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. 

c. Dug or bored wells. Dug or bored we 11 s sha 11 be 
developed only where geological conditions preclude the 
development of a satisfactory drilled well. 

Every dug or bored well shall have a continuous watertight 
H:.P!.!:l'!.~ ei e~eei casing eto eel'!.etoe~e. The i!:l'!.!:l'!.~ 
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 
i!:l'!.!:l'!.~ casing shall be sealed with cement grout or other 
approved materials. 

The watertight i!:l'!.!:l'!.~ casing shall extend at least 
e:t~l'\~ twelve inches [ae~aa 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 ±:!:1'!.:!:1'!.~ casing using cement mortar or a mastic 
compound. 

A manhole, if installed, 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. 

d. Infiltr-ation 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 
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e. 

department. The flow in the lines shall be by gravity to 
a collecting well. The water shall be continuously 
chlorinated to assure bacterial purity. 

Flowing wells. 
in compliance 
61-20. 

The construction of flowing wells shall be 
with North Dakota Century Code chapter 

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 sha 11 be consulted for 
requirements concerning the reconstruction of existing 
wells . 

History: Amended effective January 1, 1984; September 1, 1986. 
General Authority: NDCC .28-3.2-9.2 43-35-19, 43-35-19.1 
Law Implemented: NDCC .28-3.2-9.2 43-35-19, 43-35-19.1 

33-18-01-06. General well construction requirements. 

1. Construction water. Water used in 
be obtained from a 

2. Ferrous well casing. 
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a. 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]. 

All casing shall have additional thickness and weight if 
standard thickness is not considered sufficient to assure 
reasonable life expectancy of the well or be capable of 
withstanding forces to which they are subjected. 

b. Drive shoe. Pipe that is to be driven shall be equipped 
with a drive shoe or other device approved by the 
department. 

c. Joints. Casing and liner 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. 

b. 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) All 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. 

All casing shall have additional thickness and weight if 
standard thickness is not capable of withstanding forces 
to which it is subject. 

c. Poured-in-place concrete well casing. 
well casing shall be at least six 
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centimeters] thick and be poured in one operation if 
possible. There shall be no construction joint wi thin 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. 

4. 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 certa i n 
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. 

5. 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 
sea l ing the bottom of well screens or casing. 

6. Yield and drawdown test. Every well should be tested for 
yi eld 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 antic i pated . 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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7. 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. 

8. 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 b~ 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 liters] of clean water. 
Additives up to five !'etreel\~ ~y we~~ll~ 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 cla added to the cement rout ma not exceed 
five ounds 11.02 kilo er sack of cement. 

d. A sodium-base bentonite clay grout 
thermoplast i c 

all on 

The use of drilling fluids as a grouting material is not 
permitted. 

e. Grouting guides. Ptre~ee~~ve eete~l.'\~ Casing that is to 
be grouted in the drill hole or annular opening shall be 
provided with sufficient guides welded to the casing to 
permit the unobstructed flow and uniform thickness of 
grout. 

a-: 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 J'tre~ee~~ve 
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casing, including couplings, if used. Bentonite 7 
a~a;ei7 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. 

9. Plumb ness and alignment. Every we 11 . sha 11 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.) 

10. 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 liners, grouting depths, formations 
penetrated, water levels, location of blast shots, and pumping 
tests. 

11. Upper terminal of well. The ~!'e~ee~!:ve casing or pitless 
unit for all ground water sources shall project not less than 
e!:x twelve inches [is~.a4 30.48 centimeters] above the final 
ground elevation, al'!.ei ~tteiettal!iy ~1\!:tt~eel'!. !:l'!.e:kee 
faa~e.a eel'!.~!:Me~etter fMal'!.aa~etty iett ~~l!i!:e wa~ett 
e~~!!ti!:ee-t 7 al!eve the well cover slab.l. or pumphouse floor. 

S!:~ee l'!.e~ e~l!;ee~ ~e iieea!:l'!.~ el\aii l\ave ~l\e iieett 
ei ~l\e !!t~M~:ke~ee al'!.a ~l\e eevett ei evetty weii a~~ a~ 
ieae~ el'!.e iee~ f39~48 eel'!.~!:Me~etter aaeve ett!:~!:l'lai 
~tte~l'!.a e~ttiaee~ Sites subject to flooding sha 11 have the 

top of the protective casing, pitless unit, the cover of every 
dug well.l. and the floor of the pumphouse at least two feet 
[60.96 centimeters] above the highest known flood elevation 
and be surrounded by earthfi 11 ae tte~!:ttea l!y ~:ke 

ttev!:ew!:l'!.~ a~~l\ett!:~y. 

12. 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. 

13. 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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continuous or intermittent contamination, provisions for 
continuous disinfectant will be required. 

14. 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 laboratory. The samples 
should be collected and tested as soon as practical. 

15. 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. 

16. Monitoring wells, irrigation wells, geothermal ground water 
and return wells, and special purpose water wells. Any water 
well designed as a monitoring well, irrigation 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. 

17. 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. 
Wfte~eve~ ie~e~~~e7 ~~e we~~e sfte~~a ~e eeM~~e~e~y 

i~~~ea w~~ft eefte~e~e~ fSee ~eeeMMeftaea ~~eeea~~es 

~ft ~~e a~~efta~M ~e ~~~s e~a~~e~~t 

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. 

18. 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. Provis i ons shall be made for venting the well 
casing to atmospher~ . There shall be no holes in the pump 
base which might allow wastewater or other mater i al to 
enter the well. A breather tube shall be insta l led 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 into the 
well, the hole about the tube shall be sealed. 

c. Water level measurement. An access p 1 ug for a measur i ng 
tape or an air line and drawdown gauge for determining 
l ocation of the water level shall be installed dur i ng the 
instal l ation of the pump on all publ i c wells. Installat i on 
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 lowest 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 unit or 
adapter . 

3. Pitless unit and adapter. 
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a. Pitless unit. Pitless units designed to replace a section 
of well casing el\aB: ee eeastt-'c:leteEi e€ Matet-!:a±e 

wl\!:el\ ~t-ev!:Eie stt-ea~tl\ aaa Ei'c:lt-ae!:±!:ty e~a± te 
tl\e we±± eae!:a~~ 

;aeta±±atiel'\ el\a±± ee ey tl\t-eaEieEi; we±Eiea; et­
eeft\~t-eee!:el'\ €±aa~e ~aeketea eeaaeetiea te tl\e 
e'c:lte€€ easia~~ ~l\e tl\t-eaaea; we±aeEi; et­
eeM~t-eeeiea €±aa~e ~aeketea eeaaeetiea te tfie 
e'c:lte€€ easia~ el\a±± ee watet-ti~l\t~ P!:t±ees 'c:ll'\~ts 
el\a±± €et-M 1!11'\ 'c:tl'\l!t-ekea eHteas~ea e€ tl\e we±± eas~a~ 
it-eM ee±ew tl\e €t-eet±!:ae te aeeve~t-e'c:laa ±eve± as 
e~ee!:€!:ea €et- 'c:l~~et- we±± tet-M~aa±s~ ~fie te~ e€ tfie 
~!:t±eee 'c:ll'\!:~ el\a±± ee ea~~ea w!:~l\ a eevet- fiav~a~ a 
Eiewawat-a €±aa~e wfiiel\ w!:±± evet-±a~ tl\e ea~e e€ tfie 
'c:ll'\!:t~ ~l\e eevet- sl\a±± ee eee'c:lt-eiy €asteaea te tfie 
'c:ll'\!:~ 1!11'\a el\a±± ee !!!'c:l€€!:e~el'\t!y !!!1'\'c:l~ ~e tfie 'c:ll'\~t te 
ee vet-M£1'\~t-ee€ et- wa~et-t!:~fi~ ~€ t-e~'c:l~t-ea~ ~fie 
eevet- el\a±± ~t-ev!:ae €et- wa~et-t~~l\~ eatt-aaee e€ 
e±ee~t-!:ea± eae±ee; vea~ ~~~!:!'\~; a!:t- ±~ae; aaa a ta~ 
€et- we~tea ~a~e ae~tl\ te wa~et- ±eve± Meas'c:lt-eMeats~ 
P!:~±eee aaa~~et-e €et- a~~ael\ft\ea~ ~e tl\e eHtet-~et- e€ 
a we±± eae!:a~ el\a±± ee ~ae~a±±ea ea±y wl\ea a~~t-evea 
!:a wt-i~!:a~ ey ~l\e ae~at-tMea~~ 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 egual 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 
1 eve 1 of a we 11 . 

(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 . 

b. 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 i nto 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) All other aspects of pitless adapter requirements 
must be as specified for pitless units. 

c. Freezing. Water piping must be installed below 
recorded frost A minimum de th of seven feet 
2.28 meters is recommended to revent 

freezing. 

4. 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. a~ all public water 
wells the annular opening between the drill hole and casing 
shall be filled 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 least 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. 

5. 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. 

6. Submersible pumps. The discharge line shall leave 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 mete~s] or less. 

When a check valve is not part of the pump, a check valve 
shall be installed on the~ discharge line within the well . 

A efteek vaive eftaii 8e ~fte~aiies ~ft ~fte a~eefta~~e 
i~fte a8eve ~fte ~~M~ ~ft ~fte Weii e~ S~eefta~~e i~He~ 

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. 

7. Offset pumps. Pumps offset from public wells shall be 
located in an aboveground pumphouse or other building. All 
portions of suction lines 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 
least twelve inches [30.48 centimeters] above the floor. 

8. 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-piec~ 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 . 

9. 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 be installed in accordance with 
manufacturer 1 s recommendations and must include: 

(1) A pressure-activated pump swi tch. 

(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: NOCC 43-35-19, 43-35-19.1 
Law Implemented: NOCC 43-35-19, 43-35-19.1 

33-18-01-08 . Storage tanks. 

1. Public water systems. Storage equipment for public water 
systems must be as shown on approved plans and specifications. 

2. Private water systems. Storage equipment must be as follows: 

a. All tanks must be certified under water system council 
standards for size and pressure. 

b. 

c . All 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 wi th 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 less than fourteen 
and not more than twent er linear inch 2.54 
centimeters . 

History: Effective September 1, 1986. 
General Authority: NOCC 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 we ll to 
the point of entrance to a pumphouse or building must be 
as shown on approved plans and spec ifi cat i ons . 

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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All piping must comply with applicable standards for such 
p1p1ng. 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 is 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 p1p1ng 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 limit 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 
ai rgap 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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