




















































































































































































































































































































































































































































































































































































































































.t! I!U!}US!nt to chagter $1.070 Jtems 23 and/or 
33-1 0-03 to distribute item§ containing 27 a§ 
b)ll!roduct material or natural!ll occurring 

Annui!l fee $7.020 
Qr 

that lQ 
from 

of 33-1Q-03, 
exce11t SQecific licenses authorizing 
redisl!:ibution of items that have been 
aul!!orizeQ fQr lQ 

from l!!e Qf 
33-10-03 

l issued I!U!}uant to chagl§r $720 Items 23 and/or 
t2 disl!:ibute jl§ms !<QnlS!ining 27 as al!lllicable 

bllllroduct material or natural!ll occurring 
Ann!,!S!I fee RMQ or acce!erator-11roduced radioactiv!:! 

or guantilie§ of t!lll!rQdug 
Qr nal!.![S!I!ll O!<!<!,!rring Qr 

raQiQS!gjve 
that do not 

evaluation to ll!!rsons exem11t frQm 
the licensing reguirements of cha11ter 

0-Q3, exce11t for Sll!!cifi!< 
a!.!!horizing re!;!isl!:ibu!ion of !hal 

for 
to 11ersons exem11t from the licensing 
reguirements of cha11ter 33-1 0-03 

.!$ Licenses issued 11ursuant to cha11ter Nonroutine insllection 5!nd/or 
Q-03 tQ item§ !<Qnti!ining 27 

t!lli1[QQUg material or na!U[al!ll O!<!<!,!rring Annual fee $2,700 Qr 
Q[ Qf t!ll&:lrQQ!!!<l 

material or natural!ll occurring or 
accelerator-l!roduced radioagive 
material !hal dQ nQ! 

and/or d!lvice 12 
und!lr l!!i!! 

licenses i!Uthorizing for 
redistribution of items that have been 
authQrized for distribution to 11ersons 
generallll und!lr !his chi!l1!!lr 

b of brQad for NQnrO!!!in!! inSil!!!<liQn $1,220 23 and/or 
1!2SS!l§Sion and use of bllllroduc! 27 a§ aggli!<i!t!l!! 
material or natural!ll occurring or 

Annual fee accelerator-Qroduced radioagive 
iSS!.!!!Q llU!}!!S!nt lQ !<l:!i!11l!!r 

33-1 Q-03 for r!lSeS!rch an!;! Q!!V!liQ11m!lnl 
!hat do not authoriz!! !<Qmm!!rQS!I 

.M Other licenses for llOSSession and $930 Items 23 and/or 
of t!ll11rodug Qr nS!l!!ri!l!ll 30 as S!l1111ica!;!l!! 

O!<!<!Jrring or 
Ann!!al fe!! $3,780 

!]!dioagiv!! material ll!.!!}!!an! 
to chall!er 33-1 0-03 for research and 
develo11ment that do not authorize 
commer!;;ii!l distribu!iQn 

N l!!a! authorize for NonrQ!,!tin!! in§l1!!!<liQn lt!!mS 23 and/or 
Qlh!lr licensees exce111 {1l licen§!!§ 27 a§ ag11lica!;!l!! 
that authorize calibration or leak testing 

Annual fee 1§.11Q services on!ll are subject to the fees 
Sl!ecifi!!d in fee QS!l!!QQri!:!§ 15 and 1 §, 
§!nQ {2} that authoriz!! wn!e 

ar!! 12 l!!!! 
f!!!!!i SQegfied in fee 4A, 48, 
and 4C. 
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Q Licenses for QOSsession and use of NonrouYn!! jn§Q!ll<tiQn $2.550 Items 23 and/or 
bllgrodyg ms!lerial Qr n~MS!IIll og;yrring 27 as aggli!<!!l:!l!! 
or S!~l§rator-Qrody~!l l1!!!i2S!l<tive Annyal fee $8,250 
mal!!rial i§sued Qursu!!nt 12 chaQU![ 
3~-1 O-Q5 fQ[ indusm!!l ra!!iog[i!Qhi~ 
OQerations 

E All Qth§r §l!!l!<tli~ blll!rOd!,!l<t Nonroutine insQegion ~ Item§ 2~ !!ni![Qr 
mat!!rial or naturallll Q~rring 27 as aQI!Ii!d!!:!l!! 
or ~~l!!rator-Qroduced radiQSJgive 

Annyal fee $2.370 m!!t!!ri!!llicens!!§, ex~11t a§ l!esgjbed in 
item 1 below or listed in Cat~ories 4A 
thrQygh !i! 

1 Portab!!! x-rall fluore§g:nce Nonroutine insQel<tion IDQ Items 2~ SJni!/Qr 
SJnalllzers Qnlll 27 as aQQii!d!ble 

Annual fee t1.ill 

Q. R!!gjsla!Yon Qf a d!!vice(sl generallll NonrQytin§ insQegion .m9. Items 2~ !!ni!/Q[ 
li~n§!!!! under ~aruer ~~-1 0-03 27 as aQQiica!;!le 

Annual fee lU1Q. 

(Each S!!l!l!:!i!SS or IQ!d!liQn Wh!!re 1!:!!! 
device(sl are used or stored reQresents 
a §eQarate general license and reguires 
a S!!garate registration SJnd f§!l,l 

4. WASTE DISPO§AL AND PRQCESSING 

A Licenses sQecificallll authorizing the NonrouUn!! inSI!!!l<lion Full cost Items 23 and/or 
receiQt of waste bllQrodu!<t material, 27 as aQQiicable 
nSJturSJIIll Qg;urring t!!~nQIQgi!<!!llll Annual fee $134 720 enh51nced, Q[ S!~l§[i!tQ[-I![Qduced 
[!!!!i2S!l<tiv§ mSJl!!riS!I, §Q!.!~ m!!tedal, 
or §l!!i!ltii!l ny!<I!!S![ mSJl!!di!l frQm 
other Qersons for the QU!J!Ose of 
contingen!<)l storage or commercial land 
diSQQHI !:!ll t!:!ll li~n§!!e; Qr licens!!§ 
aut!JQrizing !<QnYng!ln~ §torag§ Qf 
low-I§V!i!l [!!!!i2S!l<tivg W!!§!e at the sit!! 
of ny!tl!!!!r I!OW!i![ !]!!!~[§; or li~n§§§ 
for receiQt of waste from other 11ersons 
for incineration or other treatment, 
ga~ging of r§§!.!l!ing wa§t!i! and 
[§§i!l!.!!i!§, and la!n§f§r Qf I!S!ckS!g§s to 
anQt!J§r 11erson aut!JQdn!! to r§g:ive or 
dis11ose of waste material 

.e. Li~n§!!§ §l!~ificallll authorizing the Nonrou~n§ inSI!!!l<tion $2,140 lt!!mS 2~ !!nd/Qr 
!]!~il!t Qf WS!§I!i! !:!lll!rQ!!!.!l<t material, 27 a§ S!l!l!li!d!!:!l§ 
n!!t!.![!!llll Qg;umng t§~nQIQIIi!d!llll Annual fee $16,180 
!!nh51n~d, or S!~I!!!J!12r-R!Qd!.!ced 
radioagive materi~l, source material, 
or s~cial nuclear material from other 
l!!i![§Qn§ fQ[ t!Je 11U!l!Q§!! Qf I!S!!<I!S!ging Qr 
r§I!S!~kS!gjng the mS!U!d!!l, Th!! li~nS!!!! 
will !!i§I!O§!i! Qf t!l!i! m!!!!i!d!!l !:!ll tran§fer 
!Q anQt!J!i![ l!!i![§Qn l!!.!!hQri;~;§d 12 recejve 
or diSilQSe of the material. 

.c. Lj~n~s §l!~fi!d!llll !!!.!t!l2!izing Nonroutine ins!;!el<tion $2,140 Item§ 2~ !!nd/Qr 
th!i! !]!~il1l Qf l!!:!i!I!S!!<I!ag§!J WS!Sl!! 27 as ai!Qii!d!!:!l!! 
!:!lll1r2!!!.!!<1 material, n!!turS!IIll Annual fee $7,550 ~yrring, t§Q]noiQIIi!d!llll !!nh!!ng:d, 
or accelerator-Qroduced radioal<tive 
material, source material, or Sl!!lcial 
nu!<J§S![ m!!l!!rii!l fi:Qm Q!her l!e!:§Qns, 
Th!i! li~ne!! will !!i§I2QH Qf !h!i! matedal 
!:!ll la!n§f!i![ !Q SJnQth!![ l!!i!llQn S!!.!ti:!Qdzed 
t2 [!gjJle Q[ !!i§I!Q§!i! Qf t!l!i! mal!!d!!l, 

5, WELL LOggiNG 
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8 Licenses for 110ssession and use of NQnroutjn~ ins11ecUQn $1.220 Items 23 and/or 
bl£1,lroduct mat~ri!!l naturallll occurring 27 a§ !!1111licable 
Qr accelerstor-l,lroduced radioac~ve 

Annual fee $6.750 ms!erial, soyr!l§ mat~rial, and/or s11~cial 
nuclear msterial for weiiiQQging, well 
survel£S, and tracer studies other than 
field flooding tracer studies 

~ Licenses for 110§§e§§iOn and use of Nonroutine ins!;!ection Full COS! Items 23 and/or 
bl£11roducl material O[ natural!ll Qccurring 27 n a!;!l11icable 
or accelerator-11roduced radioacUve Annual fee $15,640 material, for field flooding tracer studies 

6, NUCLEAR LAUNDRY 

8 Licenses fQr commercisl collegian and Nonroutjne ins11egjon $1,940 l!flms 23 and/Qr 
laund!l£ of items contaminated with 27 as a1111licable 
bll!;!roduct material, natural!ll occurring 

Annual fee ~ or accelera!Or-11rQ!;!yced [a!;!iQactive 
material, source material, or §!;!ecisl 
nuclear materisl 

7. HUMAN USE OF BYPRODUCT, NATURALLY OCCURRING OR ACCELERATOR-PRODUCED, SOURCE, OR 
SPECIAL NUCLEAR MATERIAL 

8 Licenses issued 11ursuant to cha11ter Nonroutine ins11ection t1.i4Q llf!ms 23 snd/or 
~~-10-03 for humsn !,!Se of bll11roduct 27 !!S a1111li~ble 
matedal, naturallll o~[[jng or 

Annual fee $16,770 accelerator-11rQdU!i§d radioagjve 
ma!f!rial, source material, Qr s~ci!!l 
nuclear material in sealed sources 
contained in teletheral1l£ devices 

~ Licenses Qf broad sco11e issued Nonroutine ins11ec~on $1,830 ltf!m§ 23 and/or 
to medical institYUQn§ Qr ~o or 27 as a11111icable 
more 11hllSi!<i!!nS 11ursuant t2 !;h!!l2ter Annual fee $17,550 33-1 0-03 authorizing research and 
develo11ment, including human use of 
blll:!ro!;!uct materisl ~xce111 licenses for 
bll!;!rodu!<l material, natural!ll occurring 
or accele[ator-11rodyc~ radioagjve 
material, §our!~§ m!!l~rial, Qr s~cial 
nuclear material in sealed sources 
contained in telethera11ll devices 

.Q. Other licenses issued 11ursuant to Nonroutine ins11ection $1,530 Items 2~ an!;!/or 
cha11ter 33-10-03 for human use of 27 !!S a1111li~ble 
bll11rodug material, naturallll occurring Annual fee ~ or accelerator-11roduced radioactive 
material, source material, and/or 
s!;!ecial nugear material, exce111 
licens~s for bl£12rQdu!<l material, 
§ource material, naturallll occu[[jng 
or accelerator-11roduced radioactive 
material, and SJ2ecial nuclear material in 
s~alfld SQI!r!l§§ !;Ontsin~!;! in telethera!;!ll 
devices 

8. VETERINARY MEDICINE 

8 Licenses issued for the veterina!l£ NQnroutjne ins11~!<1ion $1.220 Items 23 and/or 
!!§!! of bl£11rQdug mal!!d!!l, nsturallll 27 a§ S!llllli~bl~ 
Q!<Q!rring or !!!<!~§lerator-11roduced 

AnnYS!I f!!!! ~ !I!dioagive matf!rial, sQyrce materiS!I, or 
s11ecial nygear mat~rial in snimsl§ fQr 
diagnostic 11rocedures on!ll 

~ Licenses issued for the veterina!ll Nonroutine ins!;!ection $1,220 Items 2~ and/or 
use of bll11rodu!;l material, natural!ll 27 a§ S!l11:!1icabl!! 
occurring or accelerator-groduced 

Annual fee $4,050 radiOS!!;live material, source material, 
or s11ecial nuclear material in animals 
for diagnostic and/or thera11eutic 
!;!rQ~dures 
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.!!.... Civil defense licenses for llQSSession Nonroutine inSI2~!<!iQn $720 Items 23 and/or 
an~ !.!§e of bll12rodu!;1 material, nat!.!rallll 27 5!§ a1212li!6!!21~ 
Qccurring or i!~lerator-12roduced 

Annual fee l.1..i1Q [idioi!give materii!l, SO!![ce material, Qr 
s~gal nugear material for civil defense 
activities 

10, DEVIQE, PROD!,JCT QR l2EALED SQ!JRQE §AFETY EVALUATION (Regul!!ted bll NRQ} 

~ Li~nses for 12Q§Session i!n~ !,!Se of NQnrQutine ins12egion $720 Items 2~ and/Qr 
!2lll2rQdug m!!!§rii!l natyri!l!ll QCC!,!rring 27 i!§ al!l!li!6!!21~ 
or accelerator;:llroduced radioactive 

Annual fee lU.1Q material, source material, or s~cial 
n!.!!tl~i!r ma!§rii!l for gvil ~~f~nse 
~ 

12, SPENT FUEL STORAGE (R!lQulated bll NRC} 

13, IMPORT AND EXPORT LICENl2E§ (R~gulat~~ !2ll NRC} 

H. Recil2rQg!Jl: Qltler agreement l!l!!t~ Ann!,!i!l fee Sam~ i!S l!§ms 23 and/Qr 
i!nd/Qr NRQ liQ!i!nsees whQ S<Qn~u!<l .i!.!!.m.!i!.! 27 u i!l2121i!6!!21~ 
a!;livities in North Dakota under the fee for 
recil!roc!lll 12rovisions of cha12ters license 
~J-1Q-Q2 !!nd J3-10-03 lllrul. 

(~l!li!d!!iQn f~~ i§ due 1tJre~ working Nonroutine insl!e!<!ion Sam~ as 
~i!ll§ l!riOr 1!1 ~ntering th~ §tat~ . } in§l2~!<!iQn 

fee for 
license 
~ 

1~, SERVIQES FQR QTHER LICEN§ED ENTITIES 

8 Leak test and ana!Jlsis services (for Nonroutine ins12ection ~ Items 23 and/or 
other licensed entities} on!ll 27 as al!l!licable 

Ann!,!i!l fee l1..Z§Q 

!! Instrument calibration services (for other NQn[Quljne inSI2~!<1iQn $930 Items 23 and/or 
liQ!i!nsed entiti~s} onlll 27 as al!l!licabl!l 

Ann!,!i!l fee l1..Z§Q. 

.!§., Combination leak test and analllsis Non[Quljne ins12egion $1,070 Items 23 and/or 
S!l[l!i~s S!nd in~rum!lnt !<S!IibmtiQn 27 as a1212li!6!bl!l 
§~rvj!;es (fQr Qth!lr licen~d en!j!jes} Qnlll 

Annui!l fee $2.370 

11.. QS!Ii!2mtiQn S!n~/Qr r!lf!lr!ln~ §QU~li NQ!!rQ!.!!ine ins12!l!<!ion $670 l!§mli 23 an~/Qr 
(nQt for 12[Q~~jng §!l[l!iQ!i! 1!1 Q1tJ!lr 27 a§ S!l2121 i!6!!2J~ 
li!<!i!n~~ ~n!j!jes} on!ll 

AnnUS!I f!!~ $1,220 

~ l2tQ!J!ge Qf !i~iQi!!<liV!l m!!!§riS!I Qnlll Nonrou!jne ins12egion ~ Items 23 an~/Q[ 
27 !.!§ al2121i!6!!2l!! 

Ann!.!i!l f!!~ $1,630 

1j. Providing deliberate Ol!erations to Nonrou!jne ins12ection 1UIQ. Item§ 23 an~/Q[ 
reduce or remove residual radioactiv!lll 27 S!§ al2121i!6!!2.1~ 
f[Qm !!Q!.!il2m!!nt, fi!cilitie§, i!nd land Annual fee $21,610 QWn!!~, llQ§§e§l!!ld Qr S<Qnt[QII!!~ !2ll 
Q!h!![ I!!![§Qnli to a lev!!l ltli!t l!!!rmitli 
release of eguil!ment, facilities, and land 
for unrestricted use and/or termination 
Qf i! liQ!i!nS!l rendj!red frQm a fiX!l~ 
fi!Qiilll or a mobile !,!nit 

1.Q. Ri!~ia!jon !mining !<QU[§!!li invQiving Ann!!i!l fee ~ Item 27 i!li 
th!! !.!~ Qf liQ!i!n§!il~ m!!!§rii!l !2ll ltl!l a1212li!6!!2le 
in§![!.!gQr S!nd/o[ ltl!l 12i!r!iQI!i!n!li 

11.. Demonstration and sales of devices Annual fee ~ ll§m 27 i!li 
S<Qn!S!ining r!!~iQS!!<!iV!l m!!t!lrii!lli 812121i!;!!bl!! 

22. Installation, removal, re12air, and Ann!,!i!l f!l!l ll.QIQ Item 27 as 
li!ll:l!i!<ing Qf ~!lViQ!i!li S<QntS!ining i!1211li!<!!!2l!! 
m~iQi!!<!~!l m!!t!!rials 
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~ MuHi!!le offices: Add the following fees Annual fee 25 l~m 27 as 
(1!lr additional office locat!Qn (Ihis do~§ (;!ercent a(;!(;!licable 
nQt a111!!ll IQ additiQn§!l locations in of base 
CategQrv 21 abQve.l ~ 

~ 
~ 
~ 

24. Administra~ve fee for all license Amendment $280 Item ?,7 5!§ 

§!m!)n!;!ments alllllicable 

~ ln§l!!l!<~On of [l!dio§!C~V!l material§ lnsoegion .El.!!l.£Q§l l~m 27 a§ 
!!i!<l!ig!! §hillments IQ IQw-level ill!!licable 
radio§!giv!l waste diS!lOSal facili!Y 

12.. C!!lli1i!<S!te - In vil!:o t!l§~ng with Q!lllifi!<it!l (valid fQr llill. Item 27 as 
!:!!diQi!!<liv!! mat!ldal un!;!!l[ g!)neral three Y!li![§l allll!icable 
~ 

27. Late 11ayment of any fees described in FrQm (;!aym!lnt due date 1! An additional fee 
items 1 through 26 above (1!lr day aft~r 

ao !;lay§ Iii!! 

Note: All fee amounts are shown in United States dollars (USD). 

History: Effective October 1 I 1982; amended effective June 1 I 1986; June 1 I 1992; 
March 1 I 1994; July 1 I 1995; May 1 I 1998; March 1 I 2003; January 1. 2011 . 
General Authority: NDCC 23-20.1-04.51 28-32-02 
Law Implemented: NDCC 23-20.1-041 23-20.1-04.5 
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APPENDIX B 
SCHEDULE OF FEES FOR REGISTRATION 

CERTIFICATION AND INSPECTIONS 

A~~lieatiens fer re~istratien ef radiation machines and ether re~ulatery services 
shall ~ay the felle· ... ·in~ fees fer each machine that they ~assess and use at their 
facilities. The fees eever a three year re~istratien ~eried and the renevtal fee is the 
amount listed. 

Re~istratien Gate~ery 

Dentistry 

Medical: 

A: Radie~ra~hie Machine (ineludin~ 
eem~uted teme~ra~hy) 

&. Flueresee~ie Machine 

&. Combined Radie~ra~hie Flueresee~ie 

9: ffl Thera~eutie: Linear Aeeeelerater 
(less than 1 OMEV) 

~ Thera~eutie: Linear Accelerator 
(~rester than 1 OMEV) 

E Su~effieial X ray 

Ghire~raetie 

Podiatry 

Veterinary Medicine 

Industrial Radie~ra~hy 

Accelerators (Industrial and Research) 

Education and Researeh 

Other Re~istratien Fees and Services 

X ray Service and Installers 

Radiation Trainin~ Courses 

X ray Sales and Demonstrations 

Combined Sales and Service (Assembler) 

Desimeterists and Physicists 

Shieldin~ Evaluations (Routine) 

Shieldin~ Evaluations (Nenreutine) 

Reei~reeity (X ray ~reduein~ machines) 

316 

Fee/Machine (in U.S. dollars) 

95 

Annual Service Fees 
(in U.S. dollars) 

236 

459 

236 

300 

459 

230 ~er evaluation 

Full eest 

230 ~er year ~er machine 



Appendix B 
2011 Schedule of Fees for Registration 

Certifications and Inspection 

Applications for registration of radiation machines and other regulatory services 
shall pay the following fees for each machine that they possess and use at their 
facilities. The fees cover a three-year registration period and the renewal fee is the 
amount listed. 

Registration Category 

Dentistry 

Medical: 

A. Radiographic machine (including 
computer tomography) 

B. Fluoroscopic machine 

C. Combined radiographic-fluoroscopic 

D. ill Therapeutic: Linear acccelerator 
(less than 1 0 MeV) 

ill Therapeutic: Linear Aaccelerator 
(greater than 1 0 MeV) 

E:. Superficial x-ray 

Chiropractic 

Podiatry 

Veterinary medicine 

Industrial radiography 

Accelerators (industrial and research) 

Education and research 

Other Registration Fees and Services 

X-ray services and installers 

Radiation training courses 

X-ray sales and demonstrations 

Combined sales and service (assembler) 

Dosimeterists and physicists 

Shielding evaluations (routine) 

Shielding evaluations (nonroutine) 

Reciprocity (x-ray producing machines) 
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Fee/Machine (in U.S. Dollars) 

$130 

$160 

~ 

~ 

~ 

~ 

$260 

Annual Service Fees 
(in U.S. Dollars) 

.$200 

$170 

$260 

~ 

$170 

$260 per evaluation 

Full cost 

$260 per year per machine 



Appendix B 
2012 Schedule of Fees for Registration 

Certification and Inspection 

Applications for registration of radiation machines and other regulatory services 
shall pay the following fees for each machine that they possess and use at their 
facilities. The fees cover a three-year registration period and the renewal fee is the 
amount listed. 

Registration Category 

Dentistry 

Medical: 

& Radiographic machine (including 
computer tomography) 

B. Fluoroscopic machine 

.C.. Combined radiographic-fluoroscopic 

D. ill Therapeutic: Linear acccelerator 
(less than 1 0 MeV) 

.(21 Therapeutic: Linear accelerator 
(greater than 1 0 MeV) 

E. Superficial x-ray 

Chiropractic 

Podiatry 

Veterinary medicine 

Industrial radiography 

Accelerators (industrial and research) 

Education and research 

Other Registration Fees and Services 

X-ray services and installers 

Radiation training courses 

X-ray sales and demonstrations 

Combined sales and service (assembler) 

Dosimeterists and physicists 

Shielding evaluations (routine) 

Shielding evaluations (nonroutine) 

Reciprocity (x-ray producing machines) 
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Fee/Machine (in U.S. Dollars) 

$150 

$180 

$150 

i13Q 

~ 

UQ_Q 

$300 

Annual Service Fees 
(in U.S. Dollars) 

$300 

i2.QQ 
$300 

i4QQ 
$200 

$300 per evaluation 

Full cost 

$300 per year per machine 



Appendix B 
2013 Schedule of Fees for Registration 

Certification and Inspection 

Applications for registration of radiation machines and other regulatory services 
shall pay the following fees for each machine that they possess and use at their 
facilities. The fees cover a three-year registration period and the renewal fee is the 
amount listed. 

Registration Category 

Dentistry 

Medical: 

A. Radiographic machine (including 
computer tomography) 

B. Fluoroscopic machine 

C. Combined radiographic-fluoroscopic 

D. ill Therapeutic: Linear acccelerator 
(less than 1 0 MeV) 

!2). Therapeutic: Linear accelerator 
(greater than 1 0 MeV) 

E. Superficial x-ray 

Chiropractic 

Podiatry 

Veterinary medicine 

Industrial radiography 

Accelerators (industrial and research) 

Education and research 

Other Registration Fees and Services 

X-ray services and installers 

Radiation training courses 

X-ray sales and demonstrations 

Combined sales and service (assembler) 

Dosimeterists and physicists 

Shielding evaluations (routine) 

Shielding evaluations (nonroutine) 

Reciprocity (x-ray producing machines) 

319 

Fee/Machine (in U.S. Dollars) 

$170 

$210 

liN 
~ 

~ 

~ 

~ 

Annual Service Fees 
(in U.S. Dollars) 

~ 

m.o. 
$350 

~ 

$230 

$350 per evaluation 

Full cost 

$350 per year per machine 



Appendix B 
2014 Schedule of Fees for Registration 

Certification and Inspection 

Applications for registration of radiation machines and other regulatory services 
shall pay the following fees for each machine that they possess and use at their 
facilities. The fees cover a three-year registration period and the renewal fee is the 
amount listed. 

Registration Category 

Dentistry 

Medical: 

A. Radiographic machine (including 
computer tomography) 

B. Fluoroscopic machine 

C... Combined radiographic-fluoroscopic 

D. ill Therapeutic: Linear acccelerator 
(less than 1 0 MeV) 

ill Therapeutic: Linear accelerator 
(greater than 1 0 MeV) 

E. Superficial x-ray 

Chiropractic 

Podiatry 

Veterinary medicine 

Industrial radiography 

Accelerators (industrial and research) 

Education and research 

Other Registration Fees and Services 

X-ray services and installers 

Radiation training courses 

X-ray sales and demonstrations 

Combined sales and service (assembler) 

Dosimeterists and physicists 

Shielding evaluations (routine) 

Shielding evaluations (nonroutine) 

Reciprocity (x-ray producing machines) 

320 

Fee/Machine (in U.S. Dollars) 

$200 

$240 

$200 

$170 

_$MQ 

~ 

MOO 
Annual Service Fees 

(in U.S. Dollars) 

~ 

~ 

MOO 
~ 

$260 

$400 per evaluation 

Full cost 

$400 per year per machine 



Appendix 8 
2015 Schedule of Fees for Registration 

Certifications and Inspection 

Applications for registration of radiation machines and other regulatory services 
shall pay the following fees for each machine that they possess and use at their 
facilities. The fees cover a three-year registration period and the renewal fee is the 
amount listed. 

Registration Category 

Dentistry 

Medical: 

A. Radiographic machine (including 
computer tomography) 

B. Fluoroscopic machine 

C. Combined radiographic-fluoroscopic 

D. ill Therapeutic: Linear acccelerator 
(less than 1 OMeV) 

ill Therapeutic: Linear accelerator 
(greater than 1 OMeV) 

E. Superficial x-ray 

Chiropractic 

Podiatry 

Veterinary medicine 

Industrial radiography 

Accelerators (industrial and research) 

Education and research 

Other Registration Fees and Services 

X-ray services and installers 

Radiation training courses 

X-ray sales and demonstrations 

Combined sales and service (assembler) 

Dosimeterists and physicists 

Shielding evaluations (routine) 

Shielding evaluations (nonroutine) 

Reciprocity (x-ray producing machines) 
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Fee/Machine (in U.S. Dollars) 

~ 

$280 

~ 

.s2QQ 

.sMQ 

~ 

~ 

Annual Service Fees 
(in U.S. Dollars) 

~ 

~ 

~ 

$610 

$300 
$460 per evaluation 

Full cost 

$460 per year per machine 



Appendix B 
2016 Schedule of Fees for Registration 

Certification and Inspection 

Applications for registration of radiation machines and other regulatory services 
shall pay the following fees for each machine that they possess and use at their 
facilities. The fees cover a three-year registration period and the renewal fee is the 
amount listed. 

Registration Category 

Dentistry 

Medical: 

A. Radiographic machine (including 
computer tomography) 

B. Fluoroscopic machine 

C. Combined radiographic-fluoroscopic 

D. ill Therapeutic: Linear acccelerator 
(less than 1 0 MeV) 

.(21 Therapeutic: Linear accelerator 
(greater than 1 0 MeV) 

.E.. Superficial x-ray 

Chiropractic 

Podiatry 

Veterinary medicine 

Industrial radiography 

Accelerators (industrial and research) 

Education and research 

Other Registration Fees and Services 

X-ray services and installers 

Radiation training courses 

X-ray sales and demonstrations 

Combined sales and service (assembler) 

Dosimeterists and physicists 

Shielding evaluations (routine) 
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Fee/Machine (in U.S. Dollars) 

$260 

$320 

~ 

~ 

$850 

~ 

$530 

Annual Service Fees 
(in U.S. Dollars) 

.$530 

~ 

$530 

$700 

$350 

$530 per evaluation 



Shielding evaluations (nonroutine) 

Reciprocity (x-ray producing machines) 

Full cost 

$530 per year per machine 

History: Effective October 1, 1982; amended effective June 1, 1986; June 1, 1992; 
March 1, 1994; July 1, 1995; March 1, 2003: January 1. 2011. 
General Authority: NDCC 23-20.1-04.5, 28-32-02 
Law Implemented: NDCC 23-20.1-04, 23-20.1-04.5 
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CHAPTER 33-10-12 
RADIATION SAFETY REQUIREMENTS FOR WIRELINE SERVICE 

OPERATIONS AND SUBSURFACE TRACER STUDIES 

[Repealed effective January 1, 2011] 
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CHAPTER 33-1 0-12.1 
LICENSES AND RADIATION SAFETY REQUIREMENTS FOR WELL LOGGING 

Section 
33-10-12.1-01 Adoption by Reference of Several Sections in 1 0 Code of 

Federal Regulations Part 39 

33-1 0-12.1-01. Adoption by reference of several sections in 1 0 Code of 
Federal Regulations part 39. 10 Code of Federal Regulations 39.1. 39.2. 39.11. 
39.13. 39.15. 39.17. 39.31. 39.33. 39.35. 39.37. 39.39. 39.41. 39.43. 39.45. 39.47. 
39.49. 39.51. 39.53. 39.55. 39.61. 39.63. 39.65. 39.67. 39.69. 39.71. 39.73. 39.75. 
39.77. and 39.91 are adopted by reference as they exist on January 1. 2010. with 
the following exceptions: 

1.. All of the requirements in chapter 33-1 0-12.1 apply to both licensees 
and registrants. A reference in 10 Code of Federal Regulations 
part 39 to "license" includes "registration". a reference to "licensee" 
includes "registrant". a reference to "licensed" includes "registered". 
a reference to "licensed material" includes "registered source of 
radiation". and a reference to "licensed radioactive materials" includes 
"registered source of radiation". "Registrant" means any person who is 
registered with the department and is legally obligated to register with 
the department pursuant to article 33-10 and North Dakota Century 
Code chapter 23-20.1. "Registration" means the notification of the 
North Dakota state department of health of possession of a source 
of radiation and the furnishing of information with respect thereto. in 
accordance with North Dakota Century Code chapter 23-20. 

2. Where the words "NRC". "commission". or "NRC regional office" appear 
in 10 Code of Federal Regulations part 39. substitute the words "North 
Dakota state department of health". 

3. Requirements in 10 Code of Federal Regulations 39 that apply 
to "byproduct material" also apply to naturally occurring or 
accelerator-produced radioactive material. 

4. North Dakota state form number 8418. "application for radioactive 
material license". must be used instead of NRC form 313 as specified 
in 1 0 Code of Federal Regulations 39. 

5. For references to 10 Code of Federal Regulations part 170. see chapter 
33-1 0-11 for applicable fee schedules. 

History: Effective January 1. 2011. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03. 23-20.1-04 
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CHAPTER 33·1 0·13 
TRANSPORTATION OF RADIOACTIVE MATERIAL 

[Repealed effective January 1, 2011] 
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CHAPTER 33-10-13.1 
PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL 

Section 
33-10-13.1-01 Adoption by Reference of Several Sections in 10 Code of 

Federal Regulations ~art 71 

33-1 0-13.1-01. Adoption by reference of several sections in 1 0 Code 
of Federal Regulations part 71. 10 Code of Federal Regulations 71 .0. 71 .3. 
71.4. 71 .5. 71.7. 71.8. 71 .9. 71.10. 71.12. 71.13. 71.14. 71.15. 71 .17. 71 .20. 71 .21 . 
71 .22. 71 .23. 71.47. 71.81 . 71 .83. 71 .85. 71 .87. 71 .88. 71.89. 71 .91 . 71 .93. 71 .95. 
71 .97. 71.101. 71.103. 71 .105. 71.127. 71.129. 71.131. 71 .133. 71.135. and71 .137 
and appendix A to part 71 are adopted by reference as they exist on January 1. 
2010. with the following exceptions: 

1.:. Not adopted by reference are 10 Code of Federal Regulations 71 .0(d). 
71 .14(b). and 71.101 (c)(2). (d). and (e). 

£. Requirements in 10 Code of Federal Regulations 71 that apply to 
"licensed material" or "byproduct material" also apply to naturally 
occurring or accelerator-produced radioactive material. 

~ Where the words "NRC". "commission". "nuclear regulatory 
commission". "United States nuclear regulatory commission". or 
"administrator of the appropriate regional office" appear in 10 
Code of Federal Regulations part 71 . substitute the words "North 
Dakota state department of health" except when used in 1 0 Code 
of Federal Regulations 71 .5(b). 71 .1 0. 71 .17(b). (c)(3). and (e). 
71.85(c). 71 .88(a)(4). 71.93(c). 71.95. 71 .97(c). (c)(3)(iii). and (f). and 
71 .101(c)(1). 

4. 10 Code of Federal Regulations 71.9 employee protection also applies 
to violations of North Dakota Century Code chapters 23-20 and 23-20.1. 

5. State form number 8414. "notice to employees". must be posted instead 
of United States nuclear regulatory commission form 3 that is specified 
in 10 Code of Federal Regulations 71 . 

History: Effective January 1. 2011 . 
General Authority: NDCC 28-32-02 
Law Implemented: NDCC 28-32-02 
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CHAPTER 33-10-14 
LICENSES AND RADIATION SAFETY REQUIREMENTS FOR IRRADIATORS 

[Repealed effective January 1, 2011] 
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CHAPTER 33-10-14.1 
LICENSES AND RADIATION SAFETY REQUIREMENTS FOR IRRADIATORS 

Section 
33-10-14.1-01 Adoption by Reference of Several Sections in 1 0 Code of 

Federal Regulations Part 36 

33-10-14.1-01. Adoption by reference of several sections in 1 0 Code of 
Federal Regulations part 36. 10 Code of Federal Regulations 36. 1. 36.2. 36.11. 
36.13. 36.15. 36.17. 36.19. 36.21. 36.23. 36.25. 36.27. 36.29. 36.31. 36.33. 36.35. 
36.37. 36.39. 36.41. 36.51 . 36.53. 36.55. 36.57. 36.59. 36.61 . 36.63. 36.65. 36.67. 
36.69. 36.81. and 36.83 are adopted by reference as they exist on January 1. 2010. 
with the following exceptions: 

.:L. Requirements in 1 0 Code of Federal Regulations 36 that apply 
to "byproduct material" also apply to naturally occurring or 
accelerator-produced radioactive material. 

2. Where the words "NRC". "commission". or "NRC regional office" appear 
in 10 Code of Federal Regulations part 36. substitute the words "North 
Dakota state department of health". 

3. "Act" includes North Dakota Century Code chapters 23-20 and 23-20.1. 

4. North Dakota state form number 8418. "application for radioactive 
material license". must be used instead of NRC form 313 as specified 
in 10 Code of Federal Regulations 36. 

~ For references to 10 Code of Federal Regulations 170 and 171 . see 
chapter 33-1 0-11 for applicable fee schedules. 

History: Effective January 1. 2011. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03. 23-20.1-09.1 
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Section 
33-10-15-01 
33-1 0-15-02 
33-1 0-15-03 
33-1 0-15-04 
33-1 0-15-05 
33-1 0-15-06 

33-1 0-15-07 

33-1 0-15-08 
33-1 0-15-09 

CHAPTER 33-1 0-15 
Therapeutic Radiation Machines 

Scope 
Definitions 
General Administrative Requirements 
General Technical Requirements 
Quality Management Program 
Therapeutic Radiation Machines of Less Than Five Hundred 

Kilovolts 
Therapeutic Radiation Machines - Photon Therapy Systems 

(Five Hundred Kilovolts and Above) and Electron Therapy 
Systems (Five Hundred Kilo Electron Volts and Above) 

Calibration of Survey Instruments 
Shielding and Safety Design Requirements 

33-1 0-15-01. Scope . 

.1.. This chapter establishes requirements. for which the registrant is 
responsible. for use of therapeutic radiation machines. The provisions 
of this chapter are in addition to. and not in substitution for. other 
applicable provisions of these regulations. 

1.. The use of therapeutic radiation machines shall be by. or under the 
supervision of. a licensed practitioner of the healing arts who meets the 
training and experience criteria established by subsection 3 of section 
33-1 0-15-03. 

History: Effective January 1. 2011. 
General Authority: NDCC 23-20.1-02 
Law Implemented: NDCC 23-20.1-03 

33-1 0-15-02. Definitions. As used in this chapter. the following definitions 
apply: 

.1.. "Absorbed dose (D)" means the mean energy imparted by ionizing 
radiation to matter. Absorbed dose is determined as the quotient of dE 
by dM. where dE is the mean energy imparted by ionizing radiation to 
matter of mass dM. The Sl unit of absorbed dose is joule per kilogram 
and the special name of the unit of absorbed dose is the gray (Gy). The 
previously used special unit of absorbed dose (rad) is being replaced 
by the gray. 

2. "Absorbed dose rate" means absorbed dose per unit time. for machines 
with timers. or dose monitor unit per unit time for linear accelerators . 

.J.. "Accelerator-produced material" means any material made radioactive 
by exposing it in a particle accelerator. 
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4. "Accessible surface" means surface of equipment or of an equipment 
part that can be touched by persons without the use of a tool. 

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

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

7. "Air kerma (K)" means the kinetic energy released in air by ionizing 
radiation. Kerma is determined as the quotient of dE by dM. where dE is 
the sum of the initial kinetic energies of all the charged ionizing particles 
liberated by uncharged ionizing particles in air of mass dM. The Sl unit 
of air kerma is joule per kilogram and the special name for the unit of 
kerma is the gray (Gy) . 

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

a_ "Beam axis" means the axis of rotation of the beam-limiting device from 
the source through the centers of the x-ray field . 

.10.... "Beam-limiting device" means a device which provides a means to 
restrict the dimensions of the useful beam. 

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

12. "Beam-scattering foil" means a thin piece of material (usually metallic) 
placed in the beam to scatter a beam of electrons in order to provide a 
more uniform electron distribution in the useful beam. 

13. "Bent-beam linear accelerator'' means a linear accelerator geometry in 
which the accelerated electron beam must change direction by passing 
through a bending magnet. 

14. "Brachytherapy" means a method of radiation therapy in which sealed 
sources are utilized to deliver a radiation dose at a distance of up to a 
few centimeters. by surface, intracavitary, or interstitial application. 

15. "Calibration" means the determination of: 

~ The response or reading of an instrument relative to a series of 
known radiation values over the range of the instrument: or 

.b... The strength of a source of radiation relative to a standard. 

16. "CFR" means the Code of Federal Regulations. 
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17. "Changeable filters" means any filter. exclusive of inherent filtration. 
which can be removed from the useful beam through any electronic. 
mechanical. or physical process . 

.1.6... "Contact therapy system" means an x-ray system used for therapy with 
the x-ray tube port placed in contact with or within five centimeters of 
the surface being treated . 

.1.a.. "Department" means the North Dakota state department of health . 

.2.0.,. "Detector'' (see "radiation detector"). 

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

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

23. "Dose monitor unit (DMU)" means a unit response from the 
beam-monitoring system from which the absorbed dose can be 
calculated. 

24. "Electron applicator'' means any accessory device utilized during 
electron therapy which determines the extent of the treatment area at 
a given distance from the source. 

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

26. "Exposure" means being exposed to ionizing radiation or to radioactive 
material. 

27. "External beam radiation therapy" means therapeutic irradiation in 
which the source of radiation is at a distance from the body. 

2.a. "Field-flattening filter" means a filter used to homogenize the absorbed 
dose rate over the radiation field. 

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

30.. "Gantry" means that part of a radiation therapy system supporting and 
allowing movements of the radiation head about a center of rotation. 
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.3.1.. "Gray (Gy)" means the Sl unit of absorbed dose. kerma. and specific 
energy imparted equal to one joule per kilogram. The previous unit of 
absorbed dose (rad) is being replaced by the gray. [1 Gy = 100 rad] . 

.32... "Half-value layer (HVL)" means the thickness of a specified material 
which attenuates x-radiation or gamma radiation to an extent such that 
the air kerma rate. exposure rate. or absorbed dose rate is reduced to 
one-half of the value measured without the material at the same point. 

33. "Healing arts" means diagnostic or healing treatment of human and 
animal maladies. including the following which are duly licensed by 
the state of North Dakota for the lawful practice of: medicine and 
its associated specialties. dentistry, veterinary medicine. osteopathy. 
chiropractic. and podiatry. 

34. "Individual" means any human being. 

35. "Inspection" means an official examination or observation. including 
tests. surveys. and monitoring to determine compliance with rules. 
regulations. orders. requirements. and conditions of the department. 

~ "Interlock" means a device preventing the start or continued operation 
of equipment unless certain predetermined conditions prevail. 

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

.3.B... "Irradiation" means the exposure of a living being or matter to ionizing 
radiation . 

.3.9... "lsocenter" means the center of the sphere through which the useful 
beam axis passes while the gantry moves through its full range of 
motions. 

~ "Kilovolt (kV) [kilo electron volt (keY)]" means the energy equal to that 
acquired by a particle with one electron charge in passing through a 
potential difference of one thousand volts in a vacuum. [Note: Current 
convention is to use kV for photons and keV for electrons.] 

41. "Lead equivalent" means the thickness of lead affording the same 
attenuation. under specified conditions. as the material in question. 

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

.a... The useful beam: and 
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.b... Radiation produced when the exposure switch or timer is not 
activated. 

43. "Light field" means the area illuminated by light. simulating the radiation 
~ 

44. "mA" means milliampere. 

45. "Medical use" means the intentional internal or external administration 
of radiation or radioactive material or the radiation therefrom to patients 
or human research subjects under the supervision of an authorized user 
as defined in chapter 33-10-07.2 [10 CFR 35.2]. 

46. "Megavolt (MY) [megaelectron volt (MeV)]" means the energy egual to 
that acguired by a particle with one electron charge in passing through 
a potential difference of one million volts in a vacuum. [Note: Current 
convention is to use MV for photons and MeV for electrons.] 

47. "Monitor unit (MU)" (see "dose monitor unit") . 

.4.6... "Monitoring" means the measurement of radiation and the use of 
the results of these measurements to evaluate potential exposures 
and doses. For purposes of these rules. "radiation monitoring" and 
"radiation protection monitoring" are eguivalent terms. 

~ "Moving beam radiation therapy" means radiation therapy with any 
planned displacement of radiation field or patient relative to each other. 
or with any planned change of absorbed dose distribution. It includes 
arc. skip. conformal. intensity modulation. and rotational therapy. 

QQ. "Nominal treatment distance" means: 

.a.. For electron irradiation. the distance from the scattering foil. virtual 
source. or exit window of the electron beam to the entrance surface 
of the irradiated object along the central axis of the useful beam . 

.b... For x-ray irradiation. the virtual source or target to isocenter 
distance along the central axis of the useful beam. For 
non-isocentric eguipment. this distance shall be that specified 
by the manufacturer. 

Q1.. "Patient" means an individual or animal subjected to radiation for the 
purposes of diagnosis or treatment. 

52. "Peak tube potential" means the maximum value of the potential 
difference across the x-ray tube during an exposure. 

Q3... "Periodic guality assurance check" means a procedure which is 
performed to ensure that a previous calibration continues to be valid. 
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~ "Person" means any individual. corporation. partnership. firm. 
association. trust. estate. public or private institution. group. agency. 
political subdivision of this state. any other state or political subdivision 
or agency thereof. and any legal successor. representative. agent. or 
agency of the foregoing. other than the commission. or any successor 
thereto and other than federal government agencies licensed by the 
commission or any successor thereto. 

55. "Phantom" means a volume of material behaving in a manner similar to 
tissue with respect to absorption and scattering of the ionizing radiation 
in guestion. 

56. "Physician" means a medical doctor or doctor of osteopathy licensed 
by a state or territory of the United States. the District of Columbia. or 
the Commonwealth of Puerto Rico to prescribe drugs in the practice of 
medicine. 

~ "Practical range of electrons" corresponds to classical electron range 
where the only remaining contribution to dose is from bremsstrahlung 
x-rays. A further explanation may be found in "clinical electron beam 
dosimetry: report of AAPM radiation therapy committee task group 
25" [Medical Physics 18(1): 73-109. Jan./Feb. 1991] and ICRU report 
35. "radiation dosimetry: electron beams with energies between 
1 and 50 MeV'. international commission on radiation units and 
measurements, September 15, 1984. 

~ "Primary dose monitoring system" means a system which will monitor 
the useful beam during irradiation and which will terminate irradiation 
when a preselected number of dose monitor units have been delivered. 

59. "Primary protective barrier" (see "protective barrier"). 

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

a. "Primary protective barrier" means the material. excluding filters, 
placed in the useful beam. · 

b. "Secondary protective barrier" means the material which 
attenuates stray radiation. 

21.:. "Qualified expert" means an individual having the knowledge, training, 
and experience to measure ionizing radiation, to evaluate safety 
technigues, and to advise regarding radiation protection needs, for 
example, individuals certified in the appropriate field by the American 
board of medical physics, or those having eguivalent gualifications. 
With reference to the calibration of radiation therapy eguipment. 
"gualified expert" means an individual having, in addition to the above 
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qualifications. training and experience in the clinical applications of 
radiation physics to radiation therapy. for example. individuals certified 
in therapeutic radiological physics or x-ray and radium physics by the 
American board of radiology. or those having equivalent Qualifications. 

Q2... "Rad" means the special unit of absorbed dose. One rad is egual to 
an absorbed dose of one hundred erg per gram or one one-hundredth 
joule per kilogram (0.01 gray). 

63. "Radiation" means alpha particles. beta particles. gamma rays. 
x-rays. neutrons. high-speed electrons. high-speed protons. and other 
particles capable of producing ions. For purposes of these rules. 
ionizing radiation is an equivalent term. Radiation. as used in these 
rules. does not include nonionizing radiation. such as radiowaves or 
microwaves. visible. infrared. or ultraviolet light. 

~ "Radiation detector" means a device which in the presence of radiation 
provides a signal or other indication suitable for use in measuring one 
or more quantities of incident radiation. 

~ "Radiation exposure" means the quotient of dQ by dm where "dQ" is the 
absolute value of the total charge of the ions of one sign produced in air 
when all the electrons (negatrons and positrons) liberated by photons 
in a volume element of air having mass "dm" are completely stopped 
in air. The Sl unit of radiation exposure is the coulomb per kilogram 
(Cikg). (See section 33-10-01-14 units of exposure. dose. and activity 
for the special unit eguivalent "roentgen" (R).) 

QQ.. "Radiation exposure rate" means the radiation exposure per unit oftime. 
such as R/min. mR/h. etc. 

67. "Radiation field" (see "useful beam"). 

§a. "Radiation head" means the structure from which the useful beam 
emerges. 

69. "Radiation machine" means any device capable of producing radiation 
except those devices with radioactive material as the only source of 
radiation. 

1Q.. "Radiation therapy physicist" means an individual qualified in 
accordance with subsection 4 of section 33-10-15-03. 

71. "Radiation therapy simulation system" means a radiographic or 
fluoroscopic x-ray system intended for localizing the volume to be 
exposed during radiation therapy and confirming the position and size 
of the therapeutic irradiation field. 
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72. "Redundant beam-monitoring system" means a combination of two 
dose monitoring systems in which each system is designed to terminate 
irradiation in accordance with a preselected number of dose monitor 
units. 

ll "Registrant" means any person who is registered with the department 
and is legally obligated to register with the department pursuant to this 
article and North Dakota Century Code chapter 23-20.1. 

74. "Registration" means the notification of the department of possession 
of a source of radiation and the furnishing of information with respect 
thereto. in accordance with North Dakota Century Code chapter 23-20. 

75. "Rem" (see "sievert"). 

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

77. "Scattered radiation" means radiation that. during passage through 
matter. has been deviated in direction . 

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

79. "Secondary protective barrier" (see "protective barrier'') . 

.60.. "Shadow tray" means a device attached to the radiation head to support 
auxiliary beam-blocking material. 

81. "Shutter" means a device attached to the tube housing assembly which 
can intercept the entire cross-sectional area of the useful beam and 
which has a lead eguivalency not less than that of the tube housing 
assembly. 

82. "Sievert (Sv)" means the Sl unit of dose eguivalent. The unit of 
dose eguivalent is the joule per kilogram. The previous unit of dose 
eguivalent (rem) is being replaced by the sievert. [1 Sv = 100 rem]. 

83. "Source" means the region or material. or both. from which the radiation 
emanates. 

84. "Source-skin distance (SSD)" (see "target-skin distance"). 
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.85.. "Stationary beam radiation therapy" means radiation therapy without 
displacement of one or more mechanical axis relative to the patient 
during irradiation . 

.a.6... "Stray radiation" means the sum of leakage and scattered radiation. 

87. "Target" means that part of an x-ray tube or accelerator onto which a 
beam of accelerated particles is directed to produce ionizing radiation 
or other particles . 

.sa. "Target-skin distance (TSD)" means the distance measured along the 
beam axis from the center of the front surface of the x-ray target or 
electron virtual source. or both. to the surface of the irradiated object or 
patient. 

.6.9.. "Tenth-value layer (TVL)" means the thickness of a specified material 
which attenuates x-radiation or gamma radiation to an extent such that 
the air kerma rate. exposure rate. or absorbed dose rate is reduced to 
one-tenth of the value measured without the material at the same point. 

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

91. "Test" means a method for determining the characteristics or condition 
of sources of radiation or components thereof. "Test" may also mean 
the process of verifying compliance with this article . 

.92.... "Therapeutic radiation machine" means x-ray or electron-producing 
eguipment designed and used for external beam radiation therapy . 

.9.3.:. "Tube" means an x-ray tube. unless otherwise specified. 

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

~ "Unrestricted area" means an area. access to which is neither limited 
nor controlled by the licensee or registrant. 

~ "Useful beam" means the radiation emanating from the tube housing 
port or the radiation head and passing through the aperture of the 
beam-limiting device when the exposure controls are in a mode to 
cause the system to produce radiation . 

.9L. ''Virtual source" means a point from which radiation appears to originate, 

98. "Wedge filter'' means an added filter effecting continuous progressive 
attenuation on all or a part of the useful beam. 
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.rul "X-ray tube" means any electron tube which is designed for conversion 
of electrical energy into x-ray energy. 

History: Effective January 1. 2011. 
General Authority: NDCC 23-20.1-02 
Law Implemented: NDCC 23-20.1-03 

33-10-15-03. General administrative requirements . 

.1.. Administrative controls. The registrant shall be responsible for directing 
the operation of the therapeutic radiation machines that have been 
registered with the department. The registrant or the registrant's agent 
shall ensure that the requirements of chapter 33-1 0-15 are met in the 
operation of the therapeutic radiation machines. 

2. A therapeutic radiation machine that does not meet the provisions of 
these regulations shall not be used for irradiation of patients. 

3.. Training for external beam radiation therapy authorized users. The 
registrant for any therapeutic radiation machine subject to section 
33-10-15-06 or 33-10-15-07 shall reguire the authorized user to be a 
physician who: 

a. Is certified in: 

ill Radiology or therapeutic radiology by the American board of 
radiology: 

ill Radiation oncology by the American osteopathic board of 
radiology: 

Ql Radiology. with specialization in radiotherapy. as a British 
"fellow of the faculty of radiology" or "fellow of the royal 
college of radiology": or 

ill Therapeutic radiology by the Canadian royal college of 
physicians and surgeons: or 

b. Is in the active practice of therapeutic radiology, and has completed 
two hundred hours of instruction in basic radiation techniques 
applicable to the use of an external beam radiation therapy unit. 
five hundred hours of supervised work experience. and a mjnjmum 
of three years of supervised clinical experience. 

ill To satisfy the reguirement for instruction. the classroom and 
laboratory training shall include: 

W Radiation physics and instrumentation: 
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ill Radiation protection: 

.(c). Mathematics pertaining to the use and measurement of 
ionization radiation: and 

@ Radiation biology. 

ill To satisfy the reguirement for supervised work experience. 
training shall be under the supervision of an authorized user 
and shall include: 

.(a). Review of the full calibration measurements and 
periodic guality assurance checks: 

.(b). Evaluation of prepared treatment plans and calculation 
of treatment times and patient treatment settings: 

.(c). . Using administrative controls to prevent 
misadministrations: 

@ Implementing emergency procedures to be followed in 
the event of the abnormal operation of an external beam 
radiation therapy unit or console: and 

.(el Checking and using radiation survey meters. 

Q1 To satisfy the reguirement for a period of supervised clinical 
experience. training shall include one year in a formal training 
program approved by the residency review committee for 
radiology of the accreditation council for graduate medical 
education or the committee on postdoctoral training of the 
American osteopathic association and an additional two 
years of clinical experience in therapeutic radiology under 
the supervision of an authorized user. The supervised clinical 
experience shall include: 

.(a). Examining individuals and reviewing their case 
histories to determine their suitability for external 
beam radiation therapy treatment. and any limitations 
or contraindications: 

ill Selecting proper dose and how it is to be administered: 

.(.cl Calculating the external beam radiation therapy doses 
and collaborating with the authorized user in the review 
of patients' progress and consideration of the need to 
modify originally prescribed doses or treatment plans, 
or both, as warranted by patients' reaction to radiation: 
aru1 
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@ Postadministration followup and review of case 
histories. 

c. Notwithstanding the requirements of subdivision a or b. the 
registrant for any therapeutic radiation machine subject to section 
33-10-15-06 may also submit the training of the prospective 
authorized user physician for department review on a case-by-case 
~ 

d. A physician shall not act as an authorized user for any therapeutic 
radiation machine until such time as said physician's training has 
been reviewed and approved by the facility and is determined to 
meet the requirements. 

4. Training for radiation therapy physicist. The registrant for any 
therapeutic radiation machine subject to section 33-1 0-15-06 or 
33-1 0-15-07 shall require the radiation therapy physicist to: 

.a... Be registered with the department under the provisions of chapter 
33-10-02. as a provider of radiation services in the area of 
calibration and compliance surveys of external beam radiation 
therapy units: and 

b. Be certified or eligible for certification by the American board of 
radiology in: 

ill Therapeutic radiological physics: 

ill Roentgen-ray and gamma-ray physics: 

Ql X-ray and radium physics: or 

ill Radiological physics: or 

c. Be certified or eligible for certification by the American board of medical 
physics in radiation oncology physics: 

~ Be certified or eligible for certification by the Canadian college of 
medical physics: or 

~ Hold a master's or doctor's degree in physics, biophysics, radiological 
physics, or health physics, and have completed one year of full-time 
training in therapeutic radiological physics and also one year of full-time 
work experience under the supervision of a radiation therapy physicist 
at a medical institution. To meet this requirement, the individual shall 
have performed the tasks listed in subsection 2 of section 33-10-15-04, 
subsection 16 of section 33-10-15-06, subsection 20 of section 
33-1 0-15-07, subsection 17 of section 33-1 0-15-06, and subsection 21 
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of section 33-10-15-07 under the supervision of a radiation therapy 
physicist during the year of work experience. 

5. Qualifications of operators. 

a. Individuals who will be operating a therapeutic radiation 
machine for medical use shall be American registry of radiologic 
technologists (ARRT) registered radiation therapy technologists. 
Individuals who are not ARRT registered radiation therapy 
technologists shall submit evidence that they have satisfactorily 
completed a radiation therapy technologist training program that 
complies with the requirements of the joint review committee on 
education in radiologic technology . 

.b... The names and training of all personnel currently operating a 
therapeutic radiation machine shall be kept on file at the facil ity. 
Information on former operators shall be retained for a period of 
at least two years beyond the last date they were authorized to 
operate a therapeutic radiation machine at that facility. 

6. Written safety procedures and rules shall be developed by a radiation 
therapy physicist and shall be available in the control area of a 
therapeutic radiation machine. including any restrictions required for 
the safe operation of the particular therapeutic radiation machine. The 
operator shall be able to demonstrate familiarity with these rules. 

7. Individuals shall not be exposed to the useful beam except for medical 
therapy purposes and unless such exposure has been ordered in 
writing by a licensed practitioner of the healing arts who meets the 
requirements of subsection 3. This provision specifically prohibits 
deliberate exposure of an individual for training. demonstration. or 
other non-healing-arts purposes. 

a. Visiting authorized user. Notwithstanding the provisions of subsection 7. 
a registrant may permit any physician to act as a visiting authorized user 
under the term of the registrant's certificate of registration for up to sixty 
days per calendar year under the following conditions: 

.a.. The visiting authorized user has the prior written permission of the 
registrant's management and. if the use occurs on behalf of an 
institution. the institution's radiation safety committee: 

.b... The visiting authorized user meets the requirements established 
for authorized users in subdivisions a and b of subsection 3: and 

.C.. The registrant maintains copies of all records specified by this 
subsection for five years from the date of the last visit. 
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9. All individuals associated with the operation of a therapeutic radiation 
machine shall be instructed in and shall comply with the provisions 
of the registrant's quality management program. In addition to the 
requirements of this chapter. these individuals are also subject to the 
requirements of chapter 33-10-04.2 [1 0 CFR 20.1203 and 10 CFR 
20.1502]. 

10. Information and maintenance record and associated information. The 
registrant shall maintain the following information in a separate file or 
package for each therapeutic radiation machine. for inspection by the 
department: 

.a.. Report of acceptance testing: 

Q.. Records of all surveys. calibrations. and periodic quality assurance 
checks of the therapeutic radiation machine required by this 
chapter. as well as the names of persons who performed such 
activities: 

~ Records of maintenance or modifications. or both. performed on 
the therapeutic radiation machine on or after January 1. 2011. as 
well as the names of persons who performed such services: and 

.d... Signature of person authorizing the return of therapeutic radiation 
machine to clinical use after service. repair. or upgrade . 

.11.. Records retention. All records required by this chapter shall be retained 
until disposal is authorized by the department unless another retention 
period is specifically authorized in this chapter. All reguired records shall 
be retained in an active file from at least the time of generation until the 
next department inspection. Any required record generated prior to the 
last department inspection may be microfilmed or otherwise archived 
as long as a complete copy of said record can be retrieved until such 
time as the department authorizes final disposal. 

History: Effective January 1. 2011. 
General Authority: NDCC 23-20.1-02 
Law Implemented: NDCC 23-20.1-03 

33-10-15-04. General technical requirements . 

.L Protection surveys . 

.a.... The registrant shall ensure that radiation protection surveys of 
all new facilities. and existing facilities not previously surveyed. 
are performed with an operable radiation measurement survey 
instrument calibrated in accordance with section 33-1 0-15-08. 
The radiation protection survey shall be performed by, or under 
the direction of. a radiation therapy physicist or a qualified expert 
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and shall verify that. with the therapeutic radiation machine in a 
"BEAM-ON" condition. with the largest clinically available treatment 
field and with a scattering phantom in the useful beam of radiation: 

ill Radiation levels in restricted areas are not likely to cause 
personnel exposures in excess of the limits specified in 
chapter 33-10-04.2 [10 CFR 20.1201]: and 

.(21 Radiation levels in unrestricted areas do not exceed the limits 
specified in chapter 33-10-04.2 [10 CFR 20.1301]. 

b. In addition to the requirements of subdivision a. a radiation 
protection survey shall also be performed prior to any subsequent 
medical use and: 

ill After making any change in the treatment room shielding: 

.(21 After making any change in the location of the therapeutic 
radiation machine within the treatment room: 

.Q1 After relocating the therapeutic radiation machine: or 

® Before using the therapeutic radiation machine in a manner 
that could result in increased radiation levels in areas outside 
the external beam radiation therapy treatment room. 

~ The survey record shall indicate all instances where the facility. in 
the opinion of the radiation therapy physicist or a qualified expert. 
is in violation of applicable regulations. The survey record shall 
also include the date of the measurements. the reason the survey 
is reguired. the manufacturer's name. model number and serial 
number of the therapeutic radiation machine. the instruments used 
to measure radiation levels. a plan of the areas surrounding the 
treatment room that were surveyed, the measured dose rate at 
several points in each area expressed in microsieverts or millirems 
per hour. the calculated maximum level of radiation over a period 
of one week for each restricted and unrestricted area. and the 
signature of the individual responsible for conducting the survey: 

d... If the results of the surveys reguired by subdivision a or b indicate 
any radiation levels in excess of the respective limit specified in 
subdivision a, the registrant shall lock the control in the "OFF" 
position and not use the unit: 

ill Except as may be necessary to repair. replace. or test the 
therapeutic radiation machine. the therapeutic radiation 
machine shielding. or the treatment room shielding: or 
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ill Until the registrant has received a specific exemption from the 
department. 

2. Modification of radiation therapy unit or room before beginning a 
treatment program. If the survey required by subsection 1 indicates 
that an individual in an unrestricted area may be exposed to levels of 
radiation greater than those permitted by chapter 33-10-04.2 [10 CFR 
20.1301 ]. before beginning the treatment program the registrant shall : 

a. Either equip the unit with beam direction interlocks or add additional 
radiation shielding to ensure compliance with chapter 33-10-04.2 
[1 0 CFR 20.1301 ]: 

b. Perform the survey required by subsection 1 again: and 

c. Include in the report required by subsection 4 the results of the 
initial survey. a description of the modification made to comply with 
subdivision a. and the results of the second survey: or 

.d... Request and receive a registration amendment under chapter 
33-10-04.2 [10 CFR 20.1301] that authorizes radiation levels 
in unrestricted areas greater than those permitted by chapter 
33-10-04.2 [1 0 CFR 20.1301 (a) and 10 CFR 20.1301 (b)]. 

3. Dosimetry equipment. 

g.._ The registrant shall have a calibrated dosimetry system available 
for use. The system shall have been calibrated by the national 
institute for standards and technology (NIST) or by an American 
association of physicists in medicine (AAPM) accredited dosimetry 
calibration laboratory (ADCL). The calibration shall have been 
performed within the previous twenty-four months and after 
any servicing that may have affected system calibration. An 
independent survey shall be conducted by a qualified expert 
or radiation therapy physicist other than the person performing 
the original survey prior to the equipment being used except as 
described in subdivision d of subsection 1. 

ill For beams with energies greater than one million volts (1 Mv) 
or one million electron volts (1 MeV). the dosimetry system 
shall have been calibrated for cobalt-60: or 

ill For beams with energies equal to or less than one million volts 
(1 Mv) or one million electron volts (1 MeV). the dosimetry 
system shall have been calibrated at an energy appropriate 
for the radiation being measured: 

b. The registrant shall have available for use a dosimetry system 
for quality assurance check measurements. To meet this 
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requirement. the system may be compared with a system that has 
been calibrated in accordance with subdivision a. This comparison 
shall have been performed within the previous twelve months and 
after each servicing that may have affected system calibration. 
The quality assurance check system may be the same system 
used to meet the requirement in subdivision a: and 

c. The registrant shall maintain a record of each dosimetry system 
calibration. intercomparison. and comparison for the duration of the 
registration. For each calibration. intercomparison. or comparison. 
the record shall include the date: the model numbers and serial 
numbers of the instruments that were calibrated. intercompared. 
or compared as required by subdivisions a and b: the correction 
factors that were determined: the names of the individuals who 
performed the calibration. intercomparison. or comparison: and 
evidence that the intercomparison was performed by. or under 
the direct supervision and in the physical presence of. a radiation 
therapy physicist. 

4. Reports of external beam radiation therapy surveys and measurements. 
The registrant for any therapeutic radiation machine subject to section 
33-10-15-06 or 33-10-15-07 shall furnish a copy of the records reguired 
in subsections 1 and 2 to the department within thirty. days following 
completion of the action that initiated the record requirement. 

History: Effective January 1. 2011 . 
General Authority: NDCC 23-20.1-02 
Law Implemented: NDCC 23-20.1-03 

33-1 0-15-05. Quality management program. The facility shall implement 
a quality management program. The facility may use the quality management 
programs found in either appendix B or C. 

History: Effective January 1. 2011 . 
General Authority: NDCC 23-20.1-02 
Law Implemented: NDCC 23-20.1-03 

33-10-15-06. Therapeutic radiation machines of less than five hundred 
kilovolts . 

.L Leakage radiation. When the x-ray tube is operated at its maximum 
rated tube current for the maximum kilovolts. the leakage air kerma rate 
shall not exceed the value specified at the distance specified for that 
classification of therapeutic radiation machine: 

.a. Five to fifty kilovolts systems. The leakage air kerma rate measured 
at any position five centimeters from the tube housing assembly 
shall not exceed one milligray (100 mrad) in any one hour. 
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b. Greater than fifty and less than five hundred kilovolts systems. The 
leakage air kerma rate measured at a distance of one meter from 
the target in any direction shall not exceed one centagray (1 rad) in 
any one hour. This air kerma rate measurement may be averaged 
over areas no larger than one hundred sguare centimeters. In 
addition. the air kerma rate at a distance of five centimeters from 
the surface of the tube housing assembly shall not exceed thirty 
centagray (30 rad) per hour. 

c. For each therapeutic radiation machine. the registrant shall 
determine. or obtain from the manufacturer. the leakage radiation 
existing at the positions specified in subdivisions a and b for 
the specified operating conditions. Records on leakage radiation 
measurements shall be maintained at the installation for inspection 
by the department. 

2. Permanent beam-limiting devices. Permanent diaphragms or cones 
used for limiting the useful beam shall provide at least the same degree 
of attenuation as reQuired for the tube housing assembly . 

.3... Adjustable or removable beam-limiting devices . 

.a:. All adjustable or removable beam-limiting devices. diaphragms. 
cones. or blocks shall not transmit more than five percent of the 
useful beam for the most penetrating beam used: and 

b. \Nhen adjustable beam-limiting devices are used. the position and 
shape of the radiation field shall be indicated by a light beam. 

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

.a:. Filters cannot be accidentally displaced at any possible tube 
orientation: 

Q.. An interlock system prevents irradiation if the proper filter is not in 
place: 

c. The air kerma rate escaping from the filter slot shall not exceed 
one centagray (1 rad) per hour at one meter under any operating 
conditions: and 

d. Each filter shall be marked as to its material of construction and its 
thickness. For wedge filters. the nominal wedge angle shall appear 
on the wedge or wedge tray. if permanently mounted to the tray. 

~ Tube immobilization. · 

347 



a:. The x-ray tube shall be so mounted that it cannot accidentally turn 
or slide with respect to the housing aperture: and 

.b... The tube housing assembly shall be capable of being immobilized 
for stationary portal treatments. 

6. Source marking. The tube housing assembly shall be so marked that 
it is possible to determine the location of the source to within five 
millimeters. and such marking shall be readily accessible for use during 
calibration procedures. 

L Beam block. Contact therapy tube housing assemblies shall have a 
removable shield of material. equivalent in attenuation to five-tenths 
millimeters of lead at one hundred kilovolts. which can be positioned 
over the entire useful beam exit port during periods when the beam is 
not in use. 

a. Timer. A suitable irradiation control device shall be provided to 
terminate the irradiation after a preset time interval. 

.a.. A timer with a display shall be provided at the treatment control 
panel. The timer shall have a preset time selector and an elapsed 
time or time remaining indicator: 

.b.. The timer shall be a cumulative timer that activates with an 
indication of "BEAM-ON" 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 reset 
the elapsed time indicator: 

~ The timer shall terminate irradiation when a preselected time has 
elapsed. if any dose-monitoring system present has not previously 
terminated irradiation: 

Q.. The timer shall permit accurate presetting and determination of 
exposure times as short as one second: 

~ The timer shall not permit an exposure if set at zero: 

f.. The timer shall not activate until the shutter is opened when 
irradiation is controlled by a shutter mechanism unless calibration 
includes a timer error correction to compensate for mechanical 
lag: and 

g._ Timer shall be accurate to within one percent of the selected value 
or one second. whichever is greater. 
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9. Control panel functions. The control panel. in addition to the displays 
reguired by other provisions in this section. shall have: 

.a.... An indication of whether electrical power is available at the control 
panel and if activation of the x-ray tube is possible: 

.b.. An indication of whether x-rays are being produced: 

c. A means for indicating x-ray tube potential and current: 

.d.. The means for terminating an exposure at any time: 

.e.... A locking device which will prevent unauthorized use of the 
therapeutic radiation machine: and 

L A positive display of specific filters in the beam. 

10. Multiple tubes. When a control panel may energize more than one x-ray 
~ 

a. It shall be possible to activate only one x-ray tube at any time: 

.b.. There shall be an indication at the control panel identifying which 
x-ray tube is activated: and 

~ There shall be an indication at the tube housing assembly when 
that tube js energized . 

.11... Target-to-skin distance (TSD). There shall be a means of determining 
the central axis target-to-skin distance to within one centimeter and of 
reproducing this measurement to within two millimeters thereafter. 

12. Shutters. Unless it is possible to bring the x-ray output to the prescribed 
exposure parameters within five seconds after the x-ray "ON" switch 
is energized. the beam shall be attenuated by a shutter having a lead 
egujvalency not less than that of the tube housing assembly. In addition. 
after the unit is at operating parameters. the shutter shall be controlled 
by the operator from the control panel. An indication of shutter position 
shall appear at the control panel. 

13.. Low filtration x-ray tubes. Each therapeutic radiation machine eguipped 
with a beryllium or other low-filtration window shall be clearly labeled 
as such upon the tube housing assembly and shall be provided with a 
permanent warning device on the control panel that js activated when 
no additional filtration is present. to indicate that the dose rate is very 
high. 
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.H.. Facility design requirements for therapeutic radiation machines 
capable of operating in the range fifty kilovolts to five hundred kilovolts. 
In addition to shielding adeguate to meet requirements of section 
33-10-15-09. the treatment room shall meet the following design 
requirements: 

a... Aural communication. Provision shall be made for continuous 
two-way aural communication between the patient and the 
operator at the control panel. 

.b.. Viewing systems. Provision shall be made to permit continuous 
observation of the patient during irradiation and the viewing system 
shall be so located that the operator can observe the patient from 
the control panel. The therapeutic radiation machine shall not be 
used for patient irradiation unless at least one viewing system is 
operational. 

ft Additional requirements. Treatment rooms that contain a therapeutic 
radiation machine capable of operating above one hundred fifty kilovolts 
shall meet the following additional requirements: 

a... All protective barriers shall be fixed except for entrance doors or 
beam interceptors: 

.b.. The control panel shall be located outside the treatment room or in 
a totally enclosed booth. which has a ceiling. inside the room: 

c. Interlocks shall be provided such that all entrance doors. including 
doors to any interior booths. shall 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: and 

.d... When any door referred to in subdivision c is opened while the x-ray 
tube is activated. the air kerma rate at a distance of one meter from 
the source shall be reduced to less than one milligray (1 00 mrad) 
per hour . 

.16.... Full calibration measurements. 

a... Full calibration of a therapeutic radiation machine subject to this 
section shall be performed by. or under the direct supervision of. a 
radiation therapy physicist: 

ill Before the first medical use following installation or 
reinstallation of the therapeutic radiation machine: 

.(21 At intervals not exceeding one year: and 
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.@1 Before medical use under the following conditions: 

(a} Whenever quality assurance check measurements 
indicate that the radiation output differs by more than 
five percent from the value obtained at the last full 
calibration and the difference cannot be reconciled : 
and 

ill Following any component replacement. major repair. 
or modification of components that could significantly 
affect the characteristics of the radiation beam. 

ill Notwithstanding the requirements of paragraph 3: 

(a} Full calibration of therapeutic radiation machines with 
multi-energy capabilities is required only for those 
modes or energies. or both. that are not within their 
acceptable range: and 

ill If the repair. replacement. or modification does not 
affect all energies. full calibration shall be performed on 
the affected energy that is in most frequent clinical use 
at the facility. The remaining energies may be validated 
with quality assurance check procedures against the 
criteria in subparagraph a of paragraph 3. 

b. To satisfy the requirement of subdivision a. full calibration shall 
include all measurements recommended for annual calibration by 
NCRP report 69. "dosimetry of x-ray and gamma ray beams for 
radiation therapy in the energy range ten keV to fifty MeV' (1981 ). 

c. The registrant shall maintain a record of each calibration for the 
duration of the registration. The record shall include the date 
of the calibration: the manufacturer's name, model number, and 
serial number for both the therapeutic radiation machine and 
the x-ray tube: the model numbers and serial numbers of the 
instruments used to calibrate the therapeutic radiation machine: 
and the signature of the radiation therapy physicist responsible for 
performing the calibration. 

17. Periodic quality assurance checks. 

_g. Periodic quality assurance checks shall be performed on 
therapeutic radiation machines subject to this section, which 
are capable of operation at greater than or equal to fifty kilovolts . 

.!:2:. To satisfy the requirement of subdivision a. guality assurance 
checks shall meet the following requirements: 
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ill. The registrant shall perform quality assurance checks in 
accordance with written procedures established by the 
radiation therapy physicist: and 

ill The quality assurance check procedures shall specify 
the frequency at which tests or measurements are to 
be pertormed. The quality assurance check procedures 
shall specify that the quality assurance check shall be 
performed during the calibration specified in subdivision a of 
subsection 16. The acceptable tolerance for each parameter 
measured in the quality assurance check. when compared 
to the value for that parameter determined in the calibration 
specified in subdivision a of subsection 16. shall be stated. 

~ The cause for a parameter exceeding a tolerance set by the 
radiation therapy physicist shall be investigated and corrected 
before the system is used for patient irradiation. 

Q.. Whenever a quality assurance check indicates a significant change 
in the operating characteristics of a system. as specified in the 
radiation therapy physicist's quality assurance check procedures. 
the system shall be recalibrated as required in subdivision a of 
subsection 16. 

e. The registrant shall use the dosimetry system described in 
subdivision b of subsection 3 of section 33-10-15-04 to make the 
quality assurance check required in subdivision b. 

f.. The registrant shall have the radiation therapy physicist review and 
sign the results of each radiation output quality assurance check 
within one month of the date that the check was performed. 

S.. The registrant shall ensure that safety quality assurance checks of 
therapeutic radiation machines subject to section 33-10-15-06 are 
performed at intervals not to exceed one month. 

h.. Notwithstanding the requirements of subdivisions f and g. the 
registrant shall ensure that no therapeutic radiation machine 
is used to administer radiation to humans unless the quality 
assurance checks required by subdivisions f and g have been 
performed within the thirty-day period immediately prior to said 
administration. 

i.. To satisfy the requirement of subdivision g. safety quality assurance 
checks shall ensure proper operation of: 

ill. Electrical interlocks at each external beam radiation therapy 
room entrance: 
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!.2l The "BEAM-ON" and termination switches: 

Ql Beam condition indicator lights on the access doors. control 
console. and in the radiation therapy room: 

ill Viewing systems: and 

@ If applicable. electrically operated treatment room doors from 
inside and outside the treatment room. 

1. The registrant shall maintain a record of each quality assurance 
check required by subdivision g for three years. The record 
shall include the date of the quality assurance check: the 
manufacturer's name, model number, and serial number of the 
therapeutic radiation machine: the manufacturer's name, model 
number, and serial number. for the instruments used to measure 
the radiation output of the therapeutic radiation machine: and 
the signature of the individual who performed the periodic quality 
assurance check . 

.1a. Operating procedures. 

~ The therapeutic radiation machine shall not be used for irradiation 
of patients unless the requirements of subsection 16 of section 
33-1 0-15-06 and subsection 17 of this section have been met: 

.b.. Therapeutic radiation machines shall not be left unattended unless 
secured pursuant to subdivision e of subsection 9: 

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

d. The tube housing assembly shall not be held by an individual during 
operation unless the assembly is designed to require such holding 
and the peak tube potential of the system does not exceed fifty 
kilovolts. In such cases, the holder shall wear protective gloves 
and apron of not less than five-tenths millimeters lead equivalency 
at one hundred kilovolts: 

e. A copy of the current operating and emergency procedures shall 
be maintained at the therapeutic radiation machine control console: 
and 

f. No individual other than the patient shall be in the treatment room 
during exposures from therapeutic radiation machines operating 
above one hundred fifty kilovolts. At energies less than or equal 
to one hundred fifty kilovolts. any individual. other than the patient. 
in the treatment room shall be protected by a barrier sufficient to 
meet the requirements of chapter 33-10-04.2 [10 CFR 20. 1201]. 
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1.9.. Possession of survey instruments. Each facility location authorized to 
use a therapeutic radiation machine in accordance with this section 
shall possess appropriately calibrated portable monitoring equipment. 
As a minimum. such equipment shall include a portable radiation 
measurement survey instrument capable of measuring dose rates 
over the range ten microsievert (1 mrem) per hour to ten millisievert 
(1 000 mrem) per hour. The survey instruments shall be operable and 
calibrated in accordance with section 33-10-15-08. 

History: Effective January 1. 2011 . 
General Authority: NDCC 23-20.1-02 
Law Implemented: NDCC 23-20.1-03 

33-1 0-15-07. Therapeutic radiation machines - Photon therapy 
systems (five hundred kilovolts and above) and electron therapy systems 
(five hundred kilo electron volts and above). 

1.:. Possession of survey instruments. Each facility location authorized to 
use a therapeutic radiation machine in accordance with this section 
shall possess appropriately calibrated portable monitoring equipment. 
As a minimum. such equipment shall include a portable radiation 
measurement survey instrument capable of measuring dose rates over 
the range of ten microsieverts (1 mrem) per hour to ten millisieverts 
(1000 mrem) per hour. The survey instruments shall be operable and 
calibrated in accordance with section 33-1 0-15-08. 

2... Leakage radiation outside the maximum useful beam in photon and 
electron modes . 

.a.. The absorbed dose due to leakage radiation (excluding neutrons) 
at any point outside the maximum-sized useful beam. but within 
a circular plane of radius two meters which is perpendicular 
to and centered on the central axis of the useful beam at the 
nominal treatment distance (i.e .. patient plane). shall not exceed 
a maximum of two-tenths percent and an average of one-tenth 
percent of the absorbed dose on the beam axis at the nominal 
treatment distance. Measurements shall be averaged over an 
area not exceeding one hundred sguare centimeters at a minimum 
of sixteen points uniformly distributed in the plane: 

Q.. Except · for the area defined in subdivision a. the absorbed dose 
due to leakage radiation (excluding neutrons) at one meter from 
the electron path between the electron source and the target 
or electron window shall not exceed five-tenths percent of the 
absorbed dose on the central axis of the beam at the nominal 
treatment distance. Measurements shall be averaged over an 
area not exceeding one hundred square centimeters: 
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~ For equipment manufactured after January 1. 2011. the neutron 
absorbed dose outside the useful beam shall be in compliance with 
international electrotechnical commission (IEC) document 601-2-1 
(most current revision): and 

Q.. For each therapeutic radiation machine. the registrant shall 
determine. or obtain from the manufacturer. the leakage radiation 
existing at the positions specified in subdivisions a and c for 
the specified operating conditions. Records on leakage radiation 
measurements shall be maintained at the installation for inspection 
by the department. 

3. Leakage radiation through beam-limiting devices. 

a. Photon radiation. All adjustable or interchangeable beam-limiting 
devices shall attenuate the useful beam such that at the nominal 
treatment distance. the maximum absorbed dose anywhere in the 
area shielded by the beam-limiting devices shall not exceed two 
percent of the maximum absorbed dose on the central axis of 
the useful beam measured in a ten centimeter by ten centimeter 
radiation field. 

b. Electron radiation. All adjustable or interchangeable electron 
applicators shall attenuate the radiation. including but not limited 
to photon radiation generated by electrons incident on the 
beam-limiting device and electron applicator and other parts 
of the radiation head. such that the absorbed dose in a plane 
perpendicular to the central axis of the useful beam at the nominal 
treatment distance shall not exceed: 

ill A maximum of two percent and average of five-tenths percent 
of the absorbed dose on the central axis of the useful beam at 
the nominal treatment distance. This limit shall apply beyond 
a line seven centimeters outside the periphery of the useful 
beam: and 

.(2} A maximum of ten percent of the absorbed dose on the 
central axis of the useful beam at the nominal treatment 
distance. This limit shall apply beyond a line two centimeters 
outside the periphery of the useful beam. 

c. Measurement of leakage radiation. 

ill Photon radiation. Measurements of leakage radiation 
through the beam-limiting devices shall be made with the 
beam-limiting devices closed and any residual aperture 
blocked by at least two-tenth value layers of suitable 
absorbing material. In the case of overlapping beam-limiting 
devices. the leakage radiation through each set shall be 
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measured independently at the depth of maximum dose. 
Measurements shall be made using a radiation detector of 
area not exceeding ten square centimeters: and 

!21 Electron radiation. Measurements of leakage radiation 
through the electron applicators shall be made with the 
electron beam directed into the air and using a radiation 
detector of area up to but not exceeding one square 
centimeter suitably protected against radiation which has 
been scattered from material beyond the radiation detector. 
Measurements shall be made using one centimeter of water 
equivalent buildup material. 

4. Filters and wedges. 

a. Each wedge filter that is removable from the system shall be clearly 
marked with an identification number. For removable wedge filters. 
the nominal wedge angle shall appear on the wedge or wedge tray 
(if permanently mounted to the tray). If the wedge or wedge tray 
is significantly damaged. the wedge transmission factor shall be 
redetermined: 

12:. If the absorbed dose rate information required by subsection 
2 relates exclusively to operation with a field-flattening filter or 
beam-scattering foil in place. such foil or filter shall be removable 
only by the use of tools: and 

~ For equipment which utilizes wedge filters. interchangeable 
field-flattening filters. or interchangeable beam-scattering foils: 

ill Irradiation shall not be possible until a selection of a filter or 
a positive selection to use "no filter" has been made at the 
treatment control panel. either manually or automatically: 

!21 An interlock system shall be provided to prevent irradiation if 
the filter selected is not in the correct position: 

.Ql A display shall be provided at the treatment control panel 
showing the wedge filters. interchangeable field-flattening 
filters. or interchangeable beam-scattering foils. or both. in 
use: and 

.(41 An interlock shall be provided to prevent irradiation if any filter 
or beam-scattering foil selection operation. or both. carried 
out in the treatment room does not agree with the filter or 
beam-scattering foil selection operation. or both. carried out 
at the treatment control panel. 
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5. Stray radiation in the useful beam. For eguipment manufactured after 
January 1. 2011. the registrant shall determine during acceptance 
testing. or obtain from the manufacturer. data sufficient to ensure that 
x-ray stray radiation. in the useful electron beam. absorbed dose at 
the surface during x-ray irradiation. and stray neutron radiation in the 
useful x-ray beam are in compliance with international electrotechnical 
commission (IEC) document 601-2-1 (most current revision) . 

§... Beam monitors. All therapeutic radiation machines subject to this 
section shall be provided with redundant beam-monitoring systems. 
The sensors for these systems shall be fixed in the useful beam during 
treatment to indicate the dose monitor unit rate. 

a. Eguipment shall be provided with at least two independently 
powered integrating dose meters. Alternatively. common elements 
may be used if the production of radiation is terminated upon 
failure of any common element. 

b. The detector and the system into which that detector is 
incorporated shall meet the following reguirements: 

ill Each detector shall be removable only with tools and. if 
movable. shall be interlocked to prevent incorrect positioning: 

ill Each detector shall form part of a beam-monitoring system 
from whose readings in dose monitor units the absorbed dose 
at a reference point can be calculated: 

Ql Each beam-monitoring system shall be capable of 
independently monitoring. interrupting. and terminating 
irradiation: and 

ill The design of the beam-monitoring systems shall ensure that 
~ 

W Malfunctioning of one system shall not affect the correct 
functioning of the other systems: and 

.(b). Failure of either system shall terminate irradiation or 
prevent the initiation of radiation: and 

@ Each beam-monitoring system shall have a legible display at 
the treatment control panel. Each display shall : 

W Maintain a reading until intentionally reset: 

.(b). Have only one scale and no electrical or mechanical 
scale multiplying factors: 
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.(9 Utilize a design such that increasing dose is displayed 
by increasing numbers: and 

@ In the event of power failure. the beam-monitoring 
information required in subparagraph c displayed at the 
control panel at the time of failure shall be retrievable in 
at least one system for a twen~-minute period of time. 

7. Beam symmetry. 

a. Bent-beam linear accelerators subject to this section shall be 
provided with auxiliary devices to monitor beam symmetry: 

b. The devices referenced in subdivision a shall be able to detect field 
asymmetry greater than five percent: and 

~ The devices referenced in subdivision a shall be configured to 
terminate irradiation if the specifications in subdivision b cannot 
be maintained . 

.6.... Selection and display of dose monitor units. 

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

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

c. After termination of irradiation. it shall be necessary to reset the 
dosimeter display before subsequent treatment can be initiated: 
and 

Q.. After termination of irradiation. it shall be necessary for the operator 
to reset the preselected dose monitor units before irradiation can 
be initiated . 

.9... Air kerma rate or absorbed dose rate. A system shall be provided 
from whose readings the air kerma rate or absorbed dose rate at a 
reference point can be calculated. The radiation detectors specified in 
subsection 6 may form part of this system. In addition: 

.2... The dose monitor unit rate shall be displayed at the treatment 
control panel: 

.b.. If the equipment can deliver under any conditions an air kerma rate 
or absorbed dose rate at the nominal treatment distance more than 
twice the maximum value specified by the manufacturer. a device 
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shall be provided which terminates irradiation when the air kerma 
rate or absorbed dose rate exceeds a value twice the specified 
maximum. The dose rate at which the irradiation will be terminated 
shall be a record maintained by the registrant: 

.c.. If the equipment can deliver under any fault conditions an air kerma 
rate or absorbed dose rate at the nominal treatment distance more 
than ten times the maximum value specified by the manufacturer. a 
device shall be provided to prevent the air kerma rate or absorbed 
dose rate anywhere in the radiation field from exceeding twice the 
specified maximum value and to terminate irradiation if the excess 
absorbed dose at the nominal treatment distance exceeds four gray 
(400 rad): and 

d. For each therapeutic radiation machine. the registrant shall 
determine. or obtain from the manufacturer. the maximum values 
specified in subdivisions b and c for the specified operating 
conditions. Records of these maximum values shall be maintained 
at the installation for inspection by the department. 

.1.0... Termination of irradiation by the beam-monitoring system or systems 
during stationary beam radiation therapy . 

.a.. Each primary system shall terminate irradiation when the 
preselected number of dose monitor units has been detected 
by the system: 

.b.. If the original design of the equipment included a secondary dose 
monitoring system. that system shall be capable of terminating 
irradiation when not more than fifteen percent or forty dose monitor 
units above the preselected number of dose monitor units set 
at the control panel has been detected by the secondary dose 
monitoring system: and 

.C.. An indicator on the control panel shall show which monitoring 
system has terminated irradiation . 

.d... For new equipment. a secondary dose monitoring system must be 
present. That system must be capable of terminating irradiation 
when not more than ten percent or twenty-five dose monitoring 
units above the preselected number of dose monitor units set at the 
control panel has been detected by the secondary dose monitoring 
system. 

11... Termination of irradiation. It shall be possible to terminate irradiation and 
equipment movement or go from an interruption condition to termination 
condition at any time from the operator's position at the treatment control 
panel. 
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12. Interruption of irradiation. It shall be possible to interrupt irradiation and 
eguipment movements at any time from 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. irradiation 
and eguipment movements shall be automatically terminated. 

13. Timer. A suitable irradiation control device shall be provided to 
terminate the irradiation after a preset time interval. 

g.. A timer shall be provided which has a display at the treatment 
control panel. The timer shall have a preset time selector and an 
elapsed time indicator: 

1:2:.. The timer shall be a cumulative timer that activates with an 
indication of "BEAM-ON" 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 reset 
the elapsed time indicator: 

c. After termination of irradiation and before irradiation can be 
reinitiated. it shall be necessary to reset the preset time selector: 
and 

Q.. The timer shall terminate irradiation when a preselected time 
has elapsed. if the dose monitoring systems have not previously 
terminated irradiation. 

14. Selection of radiation type. Egujpment capable of both x-ray therapy 
and electron therapy shall meet the following additional reguirements: 

g.. Irradiation shall not be possible until a selection of radiation type 
(x-rays or electrons) has been made at the treatment control panel: 

b. The radiation type selected shall be displayed at the treatment 
control panel before and during irradiation: 

~ An interlock system shall be provided to ensure that the eguipment 
can principally emit only the radiation type that has been selected: 

d. An interlock system shall be provided to prevent irradiation with 
x-rays. except to obtain an image. when electron applicators are 
fitted: 

~ An interlock system shall be provided to prevent irradiation with 
electrons when accessories specific for x-ray therapy are fitted: and 
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L 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. 

15. Selection of energy. Equipment capable of generating radiation beams 
of different energies shall meet the following requirements: 

.a.. Irradiation shall not be possible until a selection of energy has been 
made at the treatment control panel: 

.b... 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: 

c. The nominal energy value selected shall be displayed at the 
treatment control panel until reset manually for the next irradiation. 
After termination of irradiation. it shall be necessary to reset the 
nominal energy value selected before subsequent treatment can 
be initiated: 

.d.. Irradiation shall not be possible until the appropriate flattening filter 
or scattering foil for the selected energy is in its proper location: 

.e... 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: and 

L For equipment manufactured after January 1. 2011. the selection 
of energy shall be in compliance with international electrotechnical 
commission (IEC) document 601-2-1 (most current revision) . 

.1.2... Selection of stationary beam radiation therapy or moving beam radiation 
therapy. Therapeutic radiation machines capable of both stationary 
beam radiation therapy and moving beam radiation therapy shall meet 
the following requirements: 

.a.. Irradiation shall not be possible until a selection of stationary beam 
radiation therapy or moving beam radiation therapy has been made 
at the treatment control panel: 

b. The mode of operation shall be displayed at the treatment control 
panel: 

~ An interlock system shall be provided to ensure that the equipment 
can operate only in the mode that has been selected: 

361 



.d.,_ An interlock system shall be provided to prevent irradiation if any 
selected parameter in the treatment room does not agree with the 
selected parameter at the treatment control panel: 

~ Moving beam radiation therapy shall be controlled to obtain the 
selected relationships between incremental dose monitor units and 
incremental movement. 

ill An interlock system shall be provided to terminate irradiation 
if the number of dose monitor units delivered in any ten 
degrees of rotation or one em of linear motion differs by more 
than twenty percent from the selected value: 

m \Nhere the angle terminates the irradiation in moving beam 
radiation therapy. the dose monitor units delivered shall differ 
by less than five percent from the dose monitor unit value 
selected: 

Q1 An interlock shall be provided to prevent motion of more than 
five degrees or one em beyond the selected limits during 
moving beam radiation therapy: and 

® An interlock shall be provided to reguire that a selection of 
direction be made at the treatment control panel in all units 
which are capable of both clockwise and counterclockwise 
moving beam radiation therapy: and 

@ Moving beam radiation therapy shall be controlled with both 
primary position sensors and secondary position sensors to 
obtain the selected relationships between incremental dose 
monitor units and incremental movement: 

f.. \Nhere the beam monitor system terminates the irradiation in 
moving beam radiation therapy. the termination of irradiation shall 
be as reguired by subsection 1 0: and 

Q... An interlock system shall be provided to terminate irradiation if 
movement: 

ill Occurs during stationary beam radiation therapy: or 

@ Does not start or stops during moving beam radiation therapy 
unless such stoppage is a preplanned function. 

17. Facility design requirements for therapeutic radiation machines 
operating above five hundred kilovolts. In addition to shielding 
adeguate to meet requirements of section 33-10-15-09. the following 
design requirements are made: 
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a.. Protective barriers. All protective barriers shall be fixed. except for 
access doors to the treatment room or movable beam interceptors: 

b.. Control panel. In addition to other requirements specified in this 
chapter. the control panel shall also: 

ill Be located outside the treatment room: 

ill Provide an indication of whether electrical power is available 
at the control panel and if activation of the radiation is 
possible: 

Ql Provide an indication of whether radiation is being produced: 
.and. 

ill Include an access control (locking) device that will prevent 
unauthorized use of the therapeutic radiation machine: 

c. Viewing systems. Windows. mirrors. closed-circuit television. or an 
equivalent viewing system shall be provided to permit continuous 
observation of the patient following positioning and during 
irradiation and shall be so located that the operator may observe 
the patient from the treatment control panel. The therapeutic 
radiation machine shall not be used for patient irradiation unless 
at least one viewing system is operational: 

.d... Aural communications. Provision shall be made for continuous 
two-way aural communication between the patient and the operator 
at the control panel. The therapeutic radiation machine shall not 
be used for irradiation of patients unless continuous two-way aural 
communication is possible: 

e. Room entrances. Treatment room entrances shall be provided with 
warning lights in a readily observable position near the outside of 
all access doors. which will indicate when the useful beam is "ON" 
and when it is "OFF": 

t. Entrance interlocks. Interlocks shall be provided such that all 
access controls are activated before treatment can be initiated 
or continued. If the radiation beam is interrupted by any access 
control. it shall not be possible to restore the machine to operation 
without resetting the access control and reinitiating irradiation by 
manual action at the control panel: 

9.. Beam interceptor interlocks. If the shielding material in any 
protective barrier requires the presence of a beam interceptor 
to ensure compliance with subdivisions 33-10-04.2 [10 CFR 
20. 1301a] and 33-10-04.2 [10 CFR 20. 1301b] of these regulations. 
interlocks shall be provided to prevent the production of radiation. 
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unless the beam interceptor is in place. whenever the useful beam 
is directed at the designated barriers: 

h.. Emergency cutoff switches. At least one emergency power cutoff 
switch shall be located in the radiation therapy room and shall 
terminate all equipment electrical power. including radiation and 
mechanical motion. This switch is in addition to the termination 
switch required by subsection 11 . All emergency power cutoff 
switches shall include a manual reset so that the therapeutic 
radiation machine cannot be restarted from the unit's control 
console without resetting the emergency cutoff switch: 

L. Safety interlocks. All safety interlocks shall be designed so that any 
defect or component failure in the safety interlock system prevents 
or terminates operation of the therapeutic radiation machine: and 

j, Surveys for residual radiation. Surveys for residual activity shall 
be conducted on all therapeutic radiation machines capable of 
generating photon and electron energies above ten million volts 
prior to machining, removing. or working on therapeutic radiation 
machine components which may have become activated due to 
photo-neutron production. 

1.6... Radiation therapy physicist support . 

.a... The services of a radiation therapy physicist shall be required in 
facilities having therapeutic radiation machines with energies offive 
hundred kilovolts and above. The radiation therapy physicist shall 
be responsible for: 

ill Full calibrations required by subsection 20 and protection 
surveys required by subsection 1 of section 33-10-15-04: 

!21 Supervision and review of dosimetry: 

.Ql Beam data acquisition and transfer for computerized 
dosimetry. and supervision of its use: 

@. Quality assurance. including guality assurance check review 
required by subdivision e of section 21: 

.@ Consultation with the authorized user in treatment planning. 
as needed: and 

.(§}. Perform calculations and assessments regarding 
misadministratjons. 

b. If the radiation therapy physicist is not a full-time employee of the 
registrant. the operating procedures required by subsection 17 
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shall also specifically address how the radiation therapy physicist 
is to be contacted for problems or emergencies. as well as the 
specific actions. if any. to be taken until the radiation therapy 
physicist can be contacted. 

19. Operating procedures. 

a:. No individual. other than the patient. shall be in the treatment room 
during treatment or during any irradiation for testing or calibration 
purposes: 

b.. Therapeutic radiation machines shall not be made available for 
medical use unless the reguirements of subsection 1 of section 
33-1 0-15-04 and subsections 20 and 21 of this section have been 
met: 

c. Therapeutic radiation machines. when not in operation. shall be 
secured to prevent unauthorized use: 

.d... When adjustable beam-limiting devices are used. the position and 
shape of the radiation field shall be indicated by a light field : 

.e... If a patient must be held in position during treatment. mechanical 
supporting or restraining devices shall be used: and 

t. A copy of the current operating and emergency procedures shall be 
maintained at the therapeutic radiation machine control console . 

.2.0... Acceptance testing. commissioning. and full calibration measurements . 

.a.. Acceptance testing. commissioning. and full calibration of a 
therapeutic radiation machine subject to this section shall be 
performed by. or under the direct supervision of. a radiation 
therapy physicist. 

.b... Acceptance testing and commtsstomng shall be performed in 
accordance with "American association of physicists in medicine 
code of practice for radiotherapy accelerators: report of American 
association of physicists in medicine radiation therapy task group 
45" and shall be conducted before the first medical use following 
installation or reinstallation of the therapeutic radiation machine. 

c. Full calibration shall include measurement of all parameters 
reguired by table II of "comprehensive QA for radiation oncology: 
report of American association of physicists in medicine radiation 
therapy committee task group 40" and shall be performed in 
accordance with "American association of physicists in medicine 
code of practice for radiotherapy accelerators: report of American 
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association of physicists in medicine radiation therapy task 
group 45". Although it shall not be necessary to complete all 
elements of a full calibration at the same time. all parameters (for 
all energies) shall be completed at intervals not exceeding twelve 
calendar months. unless a more frequent interval is required in 
table II. 

d. The radiation therapy physicist shall perform all elements of a full 
calibration necessary to determine that all parameters are within 
acceptable limits: 

ill Whenever quality assurance check measurements indicate 
that the radiation output differs by more than five percent 
from the value obtained at the last full calibration and the 
difference cannot be reconciled. Therapeutic radiation 
machines with multi-energy or multimode capabilities. or 
both. shall only require measurements for those modes 
or energies. or both. which are not within their acceptable 
range: and 

.(21 Following any component replacement. major repair. or 
modification of components that could significantly affect 
the characteristics of the radiation beam. If the repair. 
replacement. or modification does not affect all modes or 
energies. measurements shall be performed on the affected 
mode or energy that is in most frequent clinical use at the 
facility. The remaining energies or modes may be validated 
with quality assurance check procedures against the criteria 
in paragraph 1 . 

.e... The registrant shall maintain a record of each calibration in an 
auditable form for the duration of the registration. The record shall 
include the date of the calibration: the manufacturer's name, model 
number. and serial number for the therapeutic radiation machine: 
the model numbers and serial numbers of the instruments used 
to calibrate the therapeutic radiation machine: and the signature 
of the radiation therapy physicist responsible for performing the 
calibration. 

2.1.. Periodic quality assurance checks . 

.a... Periodic quality assurance checks shall be performed on all 
therapeutic radiation machines subject to this section at intervals 
not to exceed those specified in "comprehensive QA for radiation 
oncology: report of American association of physicists in medicine 
radiation therapy committee task group 40": 

12.. To satisfy the requirement of subdivision a, quality assurance 
checks shall include determination of central axis radiation output 
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and a representative sampling of periodic guality assurance 
checks contained in "comprehensive QA for radiation oncology: 
report of American association of physicists in medicine radiation 
therapy committee task group 40". Representative sampling shall 
include all referenced periodic guality assurance checks in an 
interval not to exceed twelve consecutive calendar months: 

c. The registrant shall use a dosimetry system that has been 
jntercompared within the previous twelve months with the 
dosimetry system described in subdivision a of subsection 3 of 
section 33-1 0-15-04 to make the periodic guality assurance checks 
reguired in subdivision b: 

Ji. The registrant shall perform periodic guality assurance checks 
reguired by subdivision a in accordance with procedures 
established by the radiation therapy physicist: 

e. The registrant shall review the results of each periodic radiation 
output check according to the following procedures: 

ill The authorized user and radiation therapy physicist shall 
be immediately notified if any parameter is not within its 
acceptable tolerance. The therapeutic radiation machine 
shall not be made available for subseguent medical use 
until the radiation therapy physicist has determined that all 
parameters are within their acceptable tolerances: 

.(2). If all guality assurance check parameters appear to be within 
their acceptable range. the guality assurance check shall be 
reviewed and signed by either the authorized user or radiation 
therapy physicist within three treatment days: and 

.Q1 The radiation therapy physicist shall review and sign the 
results of each radiation output guality assurance check at 
intervals not to exceed one month: 

L Therapeutic radiation machines subject to this section shall have 
safety guality assurance checks listed in "comprehensive QA for 
radiation oncology: report of American association of physicists in 
medicine radiation therapy committee task group 40" performed at 
intervals not to exceed one week: 

9.. To satisfy the reguirement of subdivision e. safety guality assurance 
checks shall ensure proper operation of: 

ill Electrical interlocks at each external beam radiation therapy 
room entrance: 
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.(21 Proper operation of the "BEAM-ON". interrupt. and 
termination switches: 

.Q} Beam condition indicator lights on the access doors. on the 
control console. and in the radiation therapy room: 

Ml Viewing systems: 

@ Electrically operated treatment room doors from inside and 
outside the treatment room: and 

.(6l At least one emergency power cutoff switch. If more than 
one emergency power cutoff switch is installed and not all 
switches are tested at once. each switch shall be tested 
on a rotating basis. Safety quality assurance checks of 
the emergency power cutoff switches may be conducted at 
the end of the treatment day in order to minimize possible 
stability problems with the therapeutic radiation machine: 

h.. The registrant shall promptly repair any system identified in 
subdivision g that is not operating properly: and 

i.. The registrant shall maintain a record of each quality assurance 
check required by subdivisions a and b for three years. The 
record shall include the date of the quality assurance check: the 
manufacturer's name, model number, and serial number of the 
therapeutic radiation machine: the manufacturer's name, model 
number, and serial number for the instruments used to measure 
the radiation output of the therapeutic radiation machine: and 
the signature of the individual who performed the periodic quality 
assurance check. 

History: Effective January 1. 2011. 
General Authority: NDCC 23-20.1-02 
Law Implemented: NDCC 23-20.1-03 

33-10-15-08. Calibration of survey instruments . 

.:L. The registrant shall ensure that the survey instruments used to show 
compliance with this chapter have been calibrated before first use, at 
intervals not to exceed twelve months. and following repair: 

2.. To satisfy the reQuirements of subsection 1, the registrant shall : 

g.. Calibrate all required scale readings up to ten millisieverts (1 000 
mrem) per hour with an appropriate radiation source that is 
traceable to the national institute of standards and technology 
(NIST): and 
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.b... Calibrate at least two points on each scale to be calibrated. These 
points should be at approximately one-third and two-thirds of full 
~ 

3. To satisfy the requirements of subsection 2. the registrant shall: 

.a.. Consider a point as calibrated if the indicated dose rate differs from 
the calculated dose rate by not more than ten percent: and 

b. Consider a point as calibrated if the indicated dose rate differs 
from the calculated dose rate by not more than twenty percent 
if a correction factor or graph is conspicuously attached to the 
instrument: 

4. The registrant shall retain a record of each calibration reguired in 
subsection 1 for three years. The record shall include: 

.a.. A description of the calibration procedure: and 

.b... A description of the source used and the certified dose rates 
from the source. and the rates indicated by the instrument being 
calibrated. the correction factors deduced from the calibration 
data. the signature of the individual who performed the calibration. 
and the date of calibration: and 

5. The registrant may obtain the services of individuals registered by 
the department. or licensed by the United States nuclear regulatory 
commission. an agreement state. or a licensing state to perform 
calibrations of survey instruments. Records of calibrations that contain 
information reguired by subsection 4 shall be maintained by the 
registrant. 

History: Effective January 1. 2011. 
General Authority: NDCC 23-20.1-02 
Law Implemented: NDCC 23-20.1-03 

33-1 0-15-09. Shielding and safety design reguirements . 

.L Each therapeutic radiation machine subject to section 33-1 0-15-06 or 
33-1 0-15-07 shall be provided with such primary or secondary barriers. 
or both. as are necessary to ensure compliance with subsection 
33-10-04.2 [1 0 CFR 20.1201] and 33-10-04.2 [1 0 CFR 20.1301 ]. 

2. Facility design information for all new installations of a therapeutic 
radiation machine or installations of a therapeutic radiation machine of 
higher energy into a room not previously approved for that energy shall 
be submitted for department approval prior to actual installation of the 
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therapeutic radiation machine. The minimum facility design information 
that must be submitted is contained in appendix A 

History: Effective January 1. 2011. 
General Authority: NOCC 23-20.1-02 
Law Implemented: NDCC 23-20.1-03 
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APPENDIX A 

INFORMATION ON RADIATION SHIELDING REQUIRED FOR PLAN REVIEWS 

1... All therapeutic radiation machines. 

a. Basic facility information. including name. telephone number. and 
department registration number of the individual responsible for 
preparation of the shielding plan: name and telephone number 
of the facility supervisor: and the street address (including 
room number) of the therapeutic radiation machine facility. The 
plan should also indicate whether this is a new structure or a 
modification to existing structures . 

.b.... All wall. floor. and ceiling areas struck by the useful beam shall have 
primary barriers. 

c. Secondary barriers shall be provided in all wall. floor. and ceiling 
areas not having primary barriers. 

2. Therapeutic radiation machines up to 150 Kv (photons only). In addition 
to the reguirements listed in subsection 1. therapeutic radiation machine 
facilities which produce only photons with a maximum energy less than 
or egual to 150 kilovolts shall submit shielding plans which contain. as 
a minimum. the following additional information: 

a. Eguipment specifications. including the manufacturer and model 
number of the therapeutic radiation machine. as well as the 
maximum technigue factors: 

b. Maximum design workload for the facility. including total weekly 
radiation output. (expressed in gray (rad) or air kerma at 1 meter). 
total beam-an time per day or week. the average treatment time per 
patient. along with the anticipated number of patients to be treated 
per day or week: 

c. A facility blueprint or drawing indicating: scale (0.25 inch = 1 foot 
is typical) : direction of north: normal location of the therapeutic 
radiation machine's radiation ports: the port's travel and traverse 
limits: general directions of the useful beam: locations of any 
windows and doors: and the location of the therapeutic radiation 
machine control panel. If the control panel is located inside the 
therapeutic radiation machine treatment room, the location of the 
operator's booth shall be noted on the plan and the operator's 
station at the control panel shall be behind a protective barrier 
sufficient to ensure compliance with subsection 1 of section 
33-10-04.2-06 [10 CFR 20.1201] of these regulations: 
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.d... The structural composition and thickness or lead or concrete 
eguivalent of all walls. doors. partitions. floor. and ceiling of the 
rooms concerned: 

e. The type of occupancy of all adjacent areas inclusive of space 
above and below the rooms concerned. If there is an exterior 
wall. showing distance to the closest areas where it is likely that 
individuals may be present: and 

f.. At least one example calculation which shows the methodology 
used to determine the amount of shielding reguired for each 
physical condition (i.e.. primary and secondary leakage barriers. 
restricted and unrestricted areas. entry doors) and shielding 
material in the facility: 

ill If commercial software is used to generate shielding 
reguirements. please also identify the software used and the 
version or revision date . 

.(21 If the software used to generate shielding reguirements is 
not in the open literature. please also submit guality control 
sample calculations to verify the result obtained with the 
software . 

.3.... Therapeutic radiation machines over 150 kilovolts. 

In addition to the reguirements listed in subsection 1. therapeutic 
radiation machine facilities that produce photons with a maximum 
energy in excess of 150 kilovolts or electrons shall submit shielding 
plans which contain. as a minimum. the following additional information: 

a. Eguipment specifications. including the manufacturer and model 
number of the therapeutic radiation machine. and gray (rad) at 
the isocenter and the energies and types of radiation produced 
(i.e .. photon. electron). The target to isocenter distance shall be 
specified: 

.b... Maximum design workload for the facility. including total weekly 
radiation output (expressed in gray (rad) at 1 meter). total beam-on 
time per day or week. the average treatment time per patient. along 
with the anticipated number of patients to be treated per day or 
~ 

~ Facility blueprint or drawing (including both floor plan and elevation 
view) indicating relative orientation of the therapeutic radiation 
machine. scale (0.25 inch = 1 foot is typical). types. thickness. 
and minimum density of shielding materials. direction of north. the 
locations and size of all penetrations through each shielding barrier 
(ceiling. walls. and floor). as well as details of the doors and maze: 
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.d.. The structural composition and thickness or concrete equivalent of 
all walls. doors. partitions. floor. and ceiling of the rooms concerned: 

~ The type of occupancy of all adjacent areas inclusive of space 
above and below the rooms concerned. If there is an exterior 
wall. showing distance to the closest areas where it is likely that 
individuals may be present: 

L Description of all assumptions that were in shielding calculations 
including design energy (i.e.. room may be designed for 6 MV 
unit although only a 4 MV unit is currently proposed). work-load. 
presence of integral beam-stop in unit. occupancy and uses of 
adjacent areas. fraction of time that useful beam will intercept 
each permanent barrier (walls. floor. and ceiling). and "allowed" 
radiation exposure in both restricted and unrestricted areas: and 

S.. At least one example calculation which shows the methodology 
used to determine the amount of shielding required for each 
physical condition (i.e .. primary and secondary or leakage barriers. 
restricted and unrestricted areas. small angle scatter. entry doors 
and maze) and shielding material in the facility: 

ill If commercial software is used to generate shielding 
requirements. also identify the software used and the version 
or revision date: and 

ill If the software used to generate shielding requirements is 
not in the open literature. also submit quality control sample 
calculations to verify the result obtained with the software. 

4. Neutron shielding. 

In addition to the requirements listed in subsection 3. therapeutic 
radiation machine facilities that are capable of operating above 1 0 MV 
shall submit shielding plans which contain. as a minimum. the following 
additional information: 

.a.. The structural composition. thickness. minimum density. and 
location of all neutron shielding material: 

b. Description of all assumptions that were used in neutron shielding 
calculations. including neutron spectra as a function of energy, 
neutron fluence rate. absorbed dose. and dose equivalent (due to 
neutrons) in both restricted and unrestricted areas: 

c. At least one example calculation which shows the methodology 
used to determine the amount of neutron shielding required for 
each physical condition (i.e.. restricted and unrestricted areas. 
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entry doors and maze) and neutron shielding material utilized in 
the facility: 

ill If commercial software is used to generate shielding 
requirements. also identify the software used and the version 
or revision date: and 

.(21 If the software used to generate shielding requirements is 
not in the open literature. also submit quality control sample 
calculations to verify the result obtained with the software . 

.d... The methods and instrumentation that will be used to verify the 
adequacy of all neutron shielding installed in the facility . 

.5.. References . 

.a.. NCRP Report 147. "Structural Shielding Design and Evaluation 
for Medical Use of X-Rays and Gamma Rays of Energies Up to 
10 MeV' (2004) . 

.b... NCRP Report 144. "Radiation Protection Design Guidelines for 
0.1-100 MeV Particle Accelerator Facilities" (2003). 

c. NCRP Report 79. "Neutron Contamination from Medical Electron 
Accelerators" (1984). 
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APPENDIX B 

QUALITY MANAGEMENT PROGRAM 

1,_ In addition to the definitions in section 33-10-15-02. the following 
definitions are applicable to this appendix B: 

a. "Misadministration" means the administration of an external beam 
radiation therapy dose: 

ill Involving the wrong patient. wrong treatment modality. or 
wrong treatment site: 

m When the treatment consists of three or fewer fractions 
and the calculated total administered dose differs from the 
total prescribed dose by more than ten percent of the total 
prescribed dose: 

ill When the calculated weekly administered dose differs from 
the weekly prescribed dose by more than thirty percent: or 

ill When the calculated total administered dose differs from the 
total prescribed dose by more than twenty percent of the total 
prescribed dose. 

b. "Prescribed dose" means the total dose and dose per fraction 
as documented in the written directive. The prescribed dose is 
an estimation from measured data from a specified therapeutic 
radiation machine using assumptions that are clinically acceptable 
for that treatment technique and historically consistent with the 
clinical calculations previously used for patients treated with the 
same clinical technique. 

~ "Recordable event" means the administration of an external beam 
radiation therapy dose when the calculated weekly administered 
dose differs by fifteen percent or more from the weekly prescribed 
dose . 

.d... "Written directive" means an order in writing for a specific patient. 
dated and signed by an authorized user prior to the administration 
of radiation. containing the following information: total dose. dose 
per fraction. treatment site. and overall treatment period. 

2. Scope and applicability. Each applicant or registrant subject to section 
33-10-15-06 or 33-10-15-07 shall establish and maintain a written 
quality management program to provide high confidence that radiation 
will be administered as directed by the authorized user. The quality 
management program shall include written policies and procedures to 
meet the following specific objectives: 
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.a... Prior to administration. a written directive is prepared for any 
external beam radiation therapy dose: 

ill Notwithstanding subdivision a. a written rev1s1on to an 
existing written directive may be made provided that the 
revision is dated and signed by an authorized user prior to 
administration of the external beam radiation therapy dose 
or the next external beam radiation therapy fractional dose: 

.(2). Notwithstanding subdivision a. if. because of the patient's 
condition, a delay in order to provide a written revision to 
an existing written directive would jeopardize the patient's 
health, an oral revision to an existing written directive shall 
be acceptable. provided that the oral revision is documented 
immediately in the patient's record and a revised written 
directive is signed by an authorized user within 48 hours of 
the oral revision: and 

.@1 Notwithstanding subdivision a. if, because of the emergent 
nature of the patient's condition, a delay in order to provide a 
written directive would jeopardize the patient's health, an oral 
directive shall be acceptable, provided that the information 
contained in the oral directive is documented immediately in 
the patient's record and a written directive is prepared and 
signed by an authorized user within twenty-four hours of the 
oral directive: 

.b.. Prior to the administration of each course of radiation treatments, 
the patient's identity is verified, by more than one method, as the 
individual named in the written directive: 

c. External beam radiation therapy final plans of treatment and 
related calculations are in accordance with the respective written 
directives: 

d... Each administration is in accordance with the written directive: and 

e. Any unintended deviation from the written directive is identified and 
evaluated, and appropriate action is taken . 

.3.. Development of QUality management program . 

.a... Each application for registration subject to section 33-10-15-06 
or 33-10-15-07 shall include a Quality management program, that 
specifies staff, duties, and responsibilities, and eQuipment and 
procedures as part of the application reQuired by chapter 33-1 0-02. 
The registrant shall implement the program upon issuance of a 
certificate of registration by the department: and 
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b. Each existing registrant subject to section 33-10-15-06 or 
33-10-15-07 shall. within thirty days of January 1. 2011. submit to 
the department a written certification that a quality management 
program has been implemented. 

4. As a part of the quality management program. the registrant shall: 

a. Develop procedures for. and conduct a review of. the quality 
management program. including since the last review. an 
evaluation of a representative sample of patient administrations. all 
recordable events. and all misadministrations to verify compliance 
with all aspects of the quality management program: 

.b... Conduct these reviews at intervals not to exceed twelve months: 

~ Evaluate each of these reviews to determine the effectiveness 
of the quality management program and. if required. make 
modifications to meet the requirements of subsection 2: and 

~ Maintain records of each review. including the evaluations and 
findings of the review. in an auditable form. for three years. 

~ The registrant shall evaluate and respond. within thirty days after 
discovery of the recordable event. to each recordable event by: 

a. Assembling the relevant facts. including the cause: 

.b... Identifying what. if any. corrective action is required to prevent 
recurrence: and 

~ Retaining a record. in an auditable form. for three years. of the 
relevant facts and what corrective action. if any. was taken. 

6. The registrant shall retain: 

a. Each written directive: and 

.b... A record of each administered radiation dose. in an auditable form. 
for three years after the date of administration. 

7. The registrant may make modifications to the quality management 
program to increase the program's efficiency provided the program's 
effectiveness is not decreased. 

8. The registrant shall evaluate each misadministration and shall take the 
following actions in response to a misadminjstratjon: 
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a.. Notify the department by telephone no later than the next calendar 
day after discovery of the misadministration: 

b. Submit a written report to the department within fifteen days after 
discovery of the misadministration. The written report shall include 
the registrant's name: the prescribing physician's name: a brief 
description of the event: why the event occurred: the effect on the 
patient: what improvements are needed to prevent recurrence: 
actions taken to prevent recurrence: whether the registrant notified 
the patient or the patient's responsible relative or guardian (this 
person will subsequently be referred to as "the patient"), and if 
not. why not. and if the patient was notified, what information was 
provided to the patient. The report shall not include the patient's 
name or other information that could lead to identification of the 
patient: 

c. Notify the referring physician and also notify the patient of 
the misadministration no later than twenty-four hours after its 
discovery, unless the referring physician personally informs the 
registrant either that he/she will inform the patient or that, based 
on medical judgment. telling the patient would be harmful. The 
registrant is not required to notify the patient without first consulting 
with the referring physician. If the referring physician or patient 
cannot be reached within twenty-four hours, the registrant shall 
notify the patient as soon as possible. The registrant shall not 
delay any appropriate medical care for the patient. including any 
necessary remedial care as a result of the misadministration, 
because of any delay in notification: 

d. Retain a record of each misadministration for five years. The 
record shall contain the names of all individuals involved (including 
the prescribing physician, allied health personnel. the patient. 
and the patient's referring physician), the patient's social security 
number or identification number if one has been assigned. a brief 
description of the event. why it occurred, the effect on the patient. 
what improvements are needed to prevent recurrence, and the 
actions taken to prevent recurrence: and 

e. If the patient was notified, furnish. within fifteen days after discovery 
of the misadministration, a written report to the patient by sending 
either a copy of the report that was submitted to the department. 
or a brief description of both the event and the consequences as 
they may effect the patient. provided a statement is included that 
the report submitted to the department can be obtained from the 
registrant. 

.9.... Aside from the notification requirement. nothing in subsection 8 
of section 33-10-15-05 affects any rights or duties of registrants 
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and physicians in relation to each other. patients. or the patient's 
responsible relatives or guardians. 
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APPENDIX C 

ALTERNATIVE QUALITY MANAGEMENT PROGRAM 

.1.. In addition to the definitions in section 33-10-15-02. the following 
definitions are applicable to this appendix C: 

a. "Misadministration" means the administration of an external beam 
radiation therapy dose: 

ill Involving the wrong patient. wrong treatment modality. or 
wrong treatment site: 

!2.1 When the treatment consists of three or fewer fractions 
and the calculated total administered dose differs from the 
total prescribed dose by more than ten percent of the total 
prescribed dose: 

Q1 When the calculated weekly administered dose differs from 
the weekly prescribed dose by more than thirty percent: or 

ffi When the calculated total administered dose differs from the 
total prescribed dose by more than twenty percent of the total 
prescribed dose: 

.Q.. "Recordable event" means the administration of an external beam 
radiation therapy dose when the calculated weekly administered 
dose differs by fifteen percent or more from the weekly prescribed 
dose: and 

c. "Written directive" means an order in writing for a specific patient. 
dated and signed by an authorized user prior to the administration 
of radiation. containing the following information: total dose. dose 
per fraction. treatment site. and overall treatment period. 

2. Each registrant shall establish and maintain a written program to provide 
assurance that radiation is administered to humans as directed by the 
authorized user. The program shall include the following elements: 

.a.. Procedure for preparing written directives for the administration 
of radiation. however. a written directive is not reguired when an 
authorized user personally administers a dosage provided the 
pertinent facts are documented as otherwise reguired: 

.b... Procedure for verifying by more than one method the identity of the 
individual to be administered radiation: 

~ Procedure for updating the therapy operating and emergency 
procedures manual: 
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.d... Procedure for verifying that final plans of treatment and 
related calculations for brachytherapy. teletherapy. and gamma 
stereotactic radiosurgery are in accordance with the respective 
written directives: 

~ Procedures assuring that administration of radiation is carried out 
as specified in the written directive or the therapy operating and 
emergency procedures manual: and 

f.. Procedures for identifying and evaluating unintended deviations 
from the written directive or the therapy operating and emergency 
procedures manual including taking appropriate action for 
recordable events and misadministrations. 

3. Each registrant shall evaluate each misadministration and shall take the 
following actions in response to a misadministration: 

.a.. Notify the department by telephone no later than the next calendar 
day after discovery of the misadministration: 

b. Submit a written report to the department within fifteen days after 
discovery of the misadministration. The written report shall include 
the registrant's name: the prescribing physician's name: a brief 
description of the event: why the event occurred: the effect on the 
patient: what improvements are needed to prevent recurrence: 
actions taken to prevent recurrence: whether the registrant notified 
the patient or the patient's responsible relative or guardian (this 
person will subsequently be referred to as "the patient"). and if 
not. why not. and if the patient was notified. what information was 
provided to the patient. The report shall not include the patient's 
name or other information that could lead to identification of the 
patient: 

.c.. Notify the referring physician and also notify the patient of 
the misadministration no later than twenty-four hours after its 
discovery. unless the referring physician personally informs the 
registrant either that the physician will inform the patient or that. 
based on medical judgment. telling the patient would be harmful. 
The registrant is not required to notify the patient without first 
consulting with the referring physician. If the referring physician or 
patient cannot be reached within twenty-four hours. the registrant 
shall notify the patient as soon as possible. The registrant shall 
not delay any appropriate medical care for the patient. including 
any necessary medical care as a result of the misadministrations. 
because of any delay in notification: 

d. Retain a record of each misadministration for five years. The 
record shall contain the names of all individuals involved (including 
the prescribing physician. allied health personnel. the patient. 
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and the patient's referring physician), the patient's social security 
number or identification number if one has been assigned, a brief 
description of the event. why it occurred, the effect on the patient. 
what improvements are needed to prevent recurrence, and the 
action taken to prevent recurrence: and 

.e.... If the patient was notified, furnish, within fifteen days after discovery 
of the misadministration, a written report to the patient by sending 
either a copy of the report that was submitted to the department. or 
a brief description or both the event and the consequences as they 
may affect the report submitted to the department can be obtained 
from the registrant. 

~ Each registrant shall evaluate and respond to recordable events within 
thirty days after discovery by assembling the relevant facts, identifying 
the cause of the recordable event. and taking appropriate action, if any 
is required, to prevent recurrence. 

5. Each registrant shall conduct an annual evaluation of the human 
administration program, including any recommendations for changes 
to be made as well as any modifications made since the last evaluation 
and, if required. revise procedures to assure that the radiation is 
administered as directed by the authorized user. Modifications made 
to the program shall not decrease the effectiveness of the program. 

2.. Each registrant shall retain, in auditable form, for three years: 

.a.. Each written directive: 

.12:. A record of each administered radiation dose where a written 
directive is required: 

~ A record of each annual review of the program, including the 
evaluations and findings of the review: and 

d... A record of each recordable event, the relevant facts, and any 
corrective actions taken. 
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Section 
33-10-16-01 

CHAPTER 33-10-16 
DOMESTIC LICENSING OF SOURCE MATERIAL 

Adoption by Reference of Several Sections in 1 0 Code of 
Federal Regulations Part 40 

33-10-16-01. Adoption by reference of several sections in 1 0 Code of 
Federal Regulations. part 40. 10 Code of Federal Regulations 40.1. 40.2. 40.3. 
40.4. 40.7. 40.9. 40.10. 40.11. 40.12. 40.13. 40.14. 40.20. 40.21. 40.22. 40.25. 
40.26. 40.31. 40.32. 40.34. 40.35. 40.36. 40.41. 40.42. 40.43. 40.44. 40.45. 40.46. 
40.51 . 40.60. 40.61. 40.62. 40.63. 40.65. and 40.71 and appendix A to part 40 
are adopted by reference as they exist on January 1. 2010. with the following 
exceptions: 

.1.. Not adopted by reference are 10 Code of Federal Regulations 
40.12(b): 40.31 0). (k). and (1) : and 40.32(d) and (g) and those portions 
of paragraph (e) which apply to uranium enrichment and uranium 
hexafluoride facilities. 40.41 (d).(e)(1 ). (e)(3). and (g): and 40.51 (b)(6): 
and appendix A criterion 11 A through F and criterion 12. 

2. Requirements in 10 Code of Federal Regulations part 40 that 
apply to "byproduct material" also apply to naturally occurring or 
accelerator-produced radioactive material. 

.3.. Where the words "NRC". "commission". "nuclear regulatory 
commission". "United States nuclear regulatory commission". "NRC 
regional administrator". or "administrator of the appropriate regional 
office" appear in 10 Code of Federal Regulations part 40. substitute the 
words "North Dakota state department of health" except when used in 
10 Code of Federal Regulations 40.11. 

4. 10 Code of Federal Regulations 40 employee protection also applies to 
violations of North Dakota Century Code chapters 23-20 and 23-20.1 . 

5. "Act" includes North Dakota Century Code chapters 23-20 and 23-20.1 . 

.6.... North Dakota state form number 8414. "notice to employees". must be 
posted instead of NRC form 3 that is specified in 10 Code of Federal 
Regulations 40. 

7. North Dakota state form number 16092. "registration certificate: use 
of depleted uranium under general license". must be used instead of 
nuclear regulatory commission form 244 that is specified in 1 0 Code of 
Federal Regulations part 40. 

8. North Dakota state form number 8418. "application for radioactive 
material license". must be used instead of NRC form 313 as specified 
in 10 Code of Federal Regulations part 40. 
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a_ North Dakota state form number 18941. "certificate: disposition of 
radioactive material". must be used instead of NRC form 314 as 
specified in 10 Code of Federal Regulations part 40. 

10... E or references to 1 0 Code of E edera! Regulations parts 170 and 171 . 
see chapter 33-10-11 for applicable fee schedules. 

History: Effective January 1. 2011. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03. 23-20.1-04 
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CHAPTER 33-1 0-17 
DOMESTIC LICENSING OF SPECIAL NUCLEAR MATERIAL 

Section 
33-1 0-17-01 Adoption by Reference of Several Sections in 1 0 Code of 

Federal Regulations Part 70 

33-1 0-17-01. Adoption by reference of several sections in 1 0 Code of 
Federal Regulations part 70. 10 Code of Federal Regulations 70.1. 70.2. 70.3. 
70.4. 70.7. 70.9. 70.10. 70.11. 70.12. 70.17. 70.18. 70.19. 70.20. 70.21. 70.22. 
70.23. 70.25. 70.31 I 70.32. 70.33. 70.34. 70.35. 70.36. 70.38. 70.39. 70.41 I 70.42. 
70.50. 70.51. 70.56. and 70.81 are adopted by reference as they exist on January 1. 
2010. with the following exceptions: 

.L The following are not adopted by reference: 10 Code of Federal 
Regulations 70.1 (c). (d). and (e): 70.20a: 70.20b: 70.21 (a)(1 ). (c). 
(f.). (g). and (h): 70.22(b). (c). (f.). (g). (h). (i). 0). (k). (1) . (m). and (n): 
70.23(a)(6). (a)(7). (a)(8). (a)(9). (a)(1 0). (a)(11 ). (a)(12). and (b): 
70.23a: 70.25(a)(1 ): 70.31 (c). (d). and (e): 70.32(a)(1 ). (a)(4). (a)(5). 
(a)(6). (a)(7). (b)(1 ). (b)(3). (b)(4). (c). (d). (e). (f.). (g). (h). (i). G). and 
(k): 70.42(b)(6): and 70.51 (c) . 

.£ Requirements in 10 Code of Federal Regulations part 70 that 
apply to "byproduct material" also apply to naturally occurring or 
accelerator -produced radioactive material. 

3. Where the words "NRC". "commission". "nuclear regulatory 
commission". "United States nuclear regulatory commission". "NRC 
regional administrator''. "NRC regional office". "administrator of 
the appropriate nuclear regulatory commission's regional office", 
"administrator of the appropriate regional office". or "nuclear regulatory 
commission's office of nuclear material safety and safeguards, division 
of industrial and medical nuclear safety" appear in 1 0 Code of 
Federal Regulations part 70. substitute the words "North Dakota state 
department of health". 

4. 10 Code of Federal Regulations 70.7 employee protection also applies 
to violations of North Dakota Century Code chapters 23-20 and 23-20.1. 

~ "Act" includes North Dakota Century Code chapters 23-20 and 23-20.1. 

6. North Dakota state form number 8418. "application for radioactive 
material license". must be used instead of nuclear regulatory 
commission form 313 as specified in 10 Code of Federal 
Regulations 70. 

7. North Dakota state form number 8414. "notice to employees". must be 
posted instead of United States nuclear regulatory commission form 3 
that is specified in 1 0 Code of Federal Regulations 70. 
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a. For references to 10 Code of federal Regulations part 170. section 
33-1 0-11 for applicable fee schedules. 

History: Effective January 1. 2011. 
General Authority: NDCC 23-20.1-04 
law Implemented: NDCC 23-20.1-03. 23-20.1-04 
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CHAPTER 33-10-18 
GENERAL DOMESTIC LICENSES FOR BYPRODUCT MATERIAL 

Section 
33-10-18-01 Adoption by Reference of Several Sections jn 1 0 Code of 

Federal Regulations Part 31 

33-1 0-18-01. Adoption by reference of several sections in 1 0 Code of 
Federal Regulations part 31. 10 Code of Federal Regulations 31.1. 31.2. 31 .3. 
31.5. 31.6. 31.7. 31.8. 31.9. 31.10. 31.11. and 31.12 are adopted by reference as 
they exist on January 1. 2010. with the following exceptions: 

.1. Not adopted by reference are 10 Code of Federal Regulations 31.3(b) 
and (c) and 31.6(a). 

2. Requirements in 10 Code of Federal Regulations 31 that apply 
to "byproduct material" also apply to naturally occurring or 
accelerator-produced radioactive material. 

3. Where the words "NRC". "commission". "nuclear regulatory 
commission". "United States nuclear regulatory commission". or 
"director of nuclear material safety and safeguards" appear in 1 0 Code 
of Federal Regulations part 31. substitute the words "North Dakota 
state department of health" except when used in 10 Code of Federal 
Regulations 31.8(c)(2) and 31.11(d)(2). 

4. North Dakota state form number 8423. "certificate - in vitro testing with 
radioactive material under general license". must be used instead of 
nuclear regulatory commission form 483 as specified in 1 0 Code of 
Federal Regulations 31. 

5. References in 10 Code of Federal Regulations 31 to specific licenses 
issued by an agreement state also include specific licenses issued by 
the United States nuclear regulatory commission. 

History: Effective January 1. 2011. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03. 23-20.1-04 
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Section 
33-10-19-01 

CHAPTER 33-10-19 
RECIPROCAL RECOGNITION OF LICENSES 

Adoption by Reference of Several Sections in 1 0 Code of 
Federal Regulations Part 150 

33-1 0-19-01. Adoption by reference of several sections in 10 Code of 
Federal Regulations part 150. 10 Code of Federal Regulations 150.1. 150.2. 
150.3. 150.11. 150.20. 150.31. and 150.32 are adopted by reference as they exist 
on January 1. 2010. with the following exceptions: 

.L Not adopted by reference is 10 Code of Federal Regulations 150.3 
foreign obligations. 

2... Reguirements in 10 Code of Federal Regulations 150 that 
apply to "byproduct material" also apply to naturally occurring or 
accelerator-produced radioactive material. 

3. Where the words "NRC". "commission". "nuclear regulatory 
commission". "regional administrator". "United States nuclear 
regulatory commission". "region'', or "regional administrator of the 
United States nuclear regulatory commission regional office" appear in 
1 0 Code of Federal Regulations part 150, substitute the words "North 
Dakota state department of health" except when used in section 150.5. 

4. "Act" includes North Dakota Century Code chapters 23-20 and 23-20.1 . 

~ North Dakota state form number 58230, "radioactive material reciprocity 
reguest". must be used instead of nuclear regulatory commission 
form 241 as specified in 1 0 Code of Federal Regulations 150. 

6. Where the words "non-agreement states". "areas of exclusive federal 
jurisdiction within agreement states", or "offshore waters" are used in 
10 Code of Federal Regulations 150.20(a)(1 )(i). (ii). (iii). (b). (b)(3). and 
(b)(4) substitute the words "state of North Dakota". 

7. Where the words "agreement states license" are used in 10 Code of 
Federal Regulations 150.20 also add the words "nuclear regulatory 
commission license". Where the words "license issued by an 
agreement state" are used in 1 0 Code of Federal Regulations 
150.20 also add the words "license issued by the nuclear regulatory 
commission". \Nhere the words "license from an agreement state" are 
used in 10 Code of Federal Regulations 150.20 also add the words 
"license from the nuclear regulatory commission". 

a. The words "for the first time in a calendar year" are stricken from 
10 Code of Federal Regulations 150.20(b)(1 ). 

388 



9. For references to 10 Code of Federal Regulations part 170. see chapter 
33-1 0-11 for applicable fee schedules. 

History: Effective January 1. 2011. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03. 23-20.1-04 
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CHAPTER 33-10-20 
SPECIFIC DOMESTIC LICENSES TO MANUFACTURE OR TRANSFER 

CERTAIN ITEMS CONTAINING BYPRODUCT MATERIAL 

Section 
33-10-20-01 Adoption by Reference of Several Sections in 1 0 Code of 

Federal Regulations Part 32 

33-1 0-20-01. Adoption by reference of several sections in 1 0 Code 
of Federal Regulations part 32. 10 Code of Federal Regulations 32.1. 32.2. 
32.3. 32.13. 32.17. 32.24. 32.51. 32.51 (a). 32.52. 32.53. 32.54. 32.55. 32.56. 
32.57. 32.58. 32.59. 32.61. 32.62. 32.71. 32.72. 32.74. 32.101. 32.102. 32.103. 
and 32.110 are adopted by reference as they exist on January 1. 2010. with the 
following exceptions: 

1... Not adopted by reference is 10 Code of Federal Regulations 32.1 (c)(1 ). 

2. Requirements in 10 Code of Federal Regulations 32 that apply 
to "byproduct material" also apply to naturally occurring or 
accelerator-produced radioactive material. 

.3... Where the words "NRC". "commission". "NRC regional office". or 
"director of nuclear material safety and safeguards" appear in 10 Code 
of Federal Regulations part 32. substitute the words "North Dakota 
state department of health" except when used in 32.51 (a)(3)(iii). 
32.54(a). 32.58. 32.71 (d). 32.72(b)(5). and 32.74(a)(3). 

4. North Dakota state form number 8418. "application for radioactive 
material license". must be used instead of nuclear regulatory 
commission form 313 as specified in 10 Code of Federal 
Regulations 32. 

~ For references to 10 Code of Federal Regulations part 170. see chapter 
33-10-11 for applicable fee schedules. 

History: Effective January 1. 2011. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03. 23-20.1-04 
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CHAPTER 33-1 0-21 
SPECIFIC DOMESTIC LICENSES OF BROAD SCOPE FOR BYPRODUCT 

MATERIAL 

Section 
33-10-21-01 Adoption by Reference of Several Sections in 1 0 Code 

Federal Regulations Part 33 

33-10-21-01. Adoption by reference of several sections in 1 0 Code of 
Federal Regulations part 33. 10 CFR 33.1. 33.11 . 33.12. 33.13. 33.14. 33.15. 
33.16. 33.17. and 33.1 00 are adopted by reference as they exist on January 1. 
2010. with the following exceptions: 

1... Requirements in 10 Code of Federal Regulations 33 that apply 
to "byproduct material" also apply to naturally occurring or 
accelerator-produced radioactive material. 

2. Where the word "commission" appears in 10 Code of Federal 
Regulations part 33. substitute the words "North Dakota state 
department of health" . 

.3... "Act" includes North Dakota Century Code chapters 23-20 and 23-20.1. 

4. North Dakota state form number 8418. "application for radioactive 
material license". must be used instead of nuclear regulatory 
commission form 313 as specified in 10 Code of Federal 
Regulations 33. 

5. For references to 10 Code of Federal Regulations part 170. see chapter 
33-1 0-11 for applicable fee schedules. 

History: Effective January 1. 2011 . 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03. 23-20.1-04 
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