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TITLE 13 

DEPARTMENT OF FINANCIAL INSTITUnONS 
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DECEMBER 2002 

CHAPTER 13-03-02 

13-03-02-02. Requirements for advancement of money on security 
of real property. No state-chartered credit union, except corporate central 
credit union, may advance money on security of real property until the following 
requirements are met: 

1. The mortgage has been properly signed and recorded in the office of 
the resister of deeds of tt'te county recorder where the real property is 
located. 

2. Fer mertsase leeRs sreater tt'taR hveRty tt'teusaRd dollars a writteR 
epiRiOR by BR atterRey is ebtaiRed eertif)'iRS tt'tat tt'te mertsaser is tt'te 
O'NRer of tt'te real property iR fee simple, BRd iRdieatiRS tt'te order of 
priority of tt'te lieR establist'ted by tt'te mertsase. Fer juRier mortsase 
leeRs hveRty tt'teusaRd dollars or less, title review may be aeeemplist'ted 
by eitt'ter a 'v'tritteR epiRieR by aR attemey; a eredit uRi oR official's 'ltritteR 
revie•u eftt'te publie lieR, mertsase, aRd ta* lieR filiRss; or a deeumeRted 
·,·erbal epiRieR by BR attomey supported by a title iRsuraRee eompaRy's 
writteR title searet't. The credit union must verify that the mortgagor is 
the owner of the real property in fee simple and the credit union must 
determine the order of priority of the lien established by the mortgage. 

3. IR lieu of a writteR epiRieR required iR subseetioR 2, a title iRsuraRee 
peliey equal to at least tt'te eriSiRal ameuRt of tt'te mertsase 'ltill be 
satisfactory. Tt'te peliey must Rame tt'te eredit uRieR as tt'te iRsured. For 
real estate loans that exceed one hundred thousand dollars. a written 
appraisal must be obtained by the credit union's designated appraiser. 
The credit union's designated appraiser must be independent of 
the transaction. The written appraisal must be filed with the loan 
documents. For real estate loans less than one hundred thousand 
dollars. an evaluation of the property value must be included with the 
loan documents; the county's annual tax statement is acceptable for 
this evaluation provided the loan officer indicates, in writing. agreement 
with the value. However. this subsection does not apply to real estate 
loans subject to title 12, Code of Federal Regulations. part 722. 
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promulgated by the national credit union ~dministration board. For 
these loans. the credit union must comply with the federal reguirements 
for transactions reguiring a state-certified ort licensed appraiser. 

! 

I 

4. A-wfitteR a~~raisal has eeeR eetsiRed :eR all real estate leeRs. 
Fef::--fi!al estate feaRs tweRty theusaRd d~llars er less, the eeuRty's 
8flflt:Htl tax statefl'leRt is aeee~taele as aj suestitute fer the writteR 
apr:H'81isal. Fer real estate feaRs fl'IOFe thaR/tvv'Emty tl=leusaRd dollars, a 
wr=itteFI a~~raisal ey tl=le ereait uRieR's desjsRatea a~~raiser er eredit 
eemt=nittee is aeee~taele. Tl=le eredit URi/oR's desisRated a~J3raiser 
fflttSt-ee iRde~eRdeRt ef the traRsaetieR. If/a ereait eefl'lfl'littee is used 
ffisteud ef a desisRated a~~raiser, all fl'lefl'lbers ef tl=le eredit eefl'lfl'littee 
fflttSt- ee iFide~eRdeRt ef tl=le tFSRSSetieR. ~f tl=le desiSRSted 8~J3f8iSef 
ererE!dit eefl'lfl'littee fl'lefl'leer is Ret iRde~eFII1deRt ef tl=le traRsaetieR, tl=le 
ereelfl: uRieR's eeafd ef direeters fl'IUst a~~eiRt sefl'leeRe else te re~laee 

~~!~ 
premulsated ey tl=le RatieRal eredit URiOR '8dfl'liRiStf8tieR eeard. Fer 

=====~~=;i~:r=.:::::meRis 
' 

&. Adequate fire and tornado insurance has been obtained with a 
mort!~age clause for the benefit of the cred't union in an amount equal 
to tht! amount of the outstanding liens. I 

&. 5. A note for the amount of the loan has beenj signed by the mortgagor or 
morl!~agors consistent with the terms of th~ mortgage. 

::;..; 6. An for eal estate loans that exceed 
an abstract of title of the real property must 
be furnished to the credit union, at the exMnse of the borrower, unless 
an abstract of title is not prepared and, in I that case, a title insurance 
policy is required. Within RiRety forty-five <!lays after the advancement 
of futnds, the abstract of title, if prepared, m~st be updated to include the 
mortgage. After eRe year frefl'l tl=le date ef t~e first real estate fl'lertgage, 
the-c~reait UFiieR fl'lay returR tl=le aastraet te ~l=le fl'lertgager. 

History: Amended effective May 1, 1982; Novembet 1, 1985; October 1, 1994; 
August 1, 1998.: December 1. 2002. I 

General Authority: NDCC 6-01-04 
Law Implemented: NDCC 6-06-06 

13-03·0~:-03. Length of term· Amortization Limitation on amount of 
percent of app1raised value. 
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1. All amortized loans secured by real property shall be limited to a term 
of thirty years, and an amount of eigftty ninety percent of the appraised 
value of the real estate being mortgaged as security for the loan. 

2. All uAamoFtized loaAs seeuFed by real f3FOf3ef'ty stiall eoAform to eittier 
subdivisiofl a or b. When a loan specified in subsection 1 is insured by 
private mortgage insurance. the permissible amount shall not exceed 
the amount that is covered by the insurance. 

a:- NiAety f)ereeAt of af'f'Faised value of ttie Feal estate beiAg 
mortgaged aAd a term ef eAe year. 

b:- Fifty f)ereeAt ef a f) praised value ef ttie Feal estate beiAg mortgaged 
aAd a term of fi·,·e years. 

3. When a loan specified in subsection 1 is insured by private mortgage 
insurance, the permissible amount shall be extended to no more than 
ninety-five percent. 

History: Amended effective June 1, 1979; May 1, 1981: December 1. 2002. 
General Authority: NDCC 6-01-04 
_Law Implemented: NDCC 6-06-06 
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APRIL 2003 

CHAPTER 13-02-14 

13-02-14-01. Definitions. "E~eeuti'te effieer Key person" means the 
chairman of the board, the president, each vice president, the cashier, the 
secretary, 8Rd the treasurer. or any other employee or director of a bank or bank 
holding company whose absence for an extended period of time would result in 
a significant loss of net income for the bank, unless such effieer key person is 
excluded, by resolution of the board of directors or by the bylaws of the bank or 
bank holding company, from participation, other than in the capacity of a director, 
ln ffl8jer policymaking functions of the bank or bank holding company, and the 
effieer key person does not actually participate in ffl8jer policymaking functions of 
the bank or bank holding company. 

History: Effective April 1, 1992: amended effective April 1. 2003. 
General Authority: NDCC 6-01-04 
Law Implemented: NDCC 6-03-02 

13-02-14-02. Authority to purchase life insurance. Banks may purchase 
and hold an interest in individual or group life insurance policies on the life of its 
e~eeuti·te effieers key persons, directors, and borrowers, and may purchase life 
insurance in connection with eff119leyee compensation and benefit plans for its 
officers. directors. and employees. subject to the limitations in this chapter. The 
bank is not authorized to purchase policies if the board's basis for its insurable 
interest is primarily based upon the e~eeutive effieer employee or director being 
a shareholder of the bank or bank holding company. Funding for the payment of 
eff1J91eyee compensation and benefit plans may be made or split in a joint manner 
between the bank, employee, director. or bank holding company as in "split dollar" 
or other insurance plans. BaRks fflay J9Urehase iFidividual er greu19 19elieies iFI 
eeFIFieetieFI 'tlith deferred eeffiJ9eFisatieFI agreeffieFits eFitered iRte with its effieers 
SFid eff1J9Ieyees. BaFII<s ffiay J9Urehase 19elieies eFI direeters te fuRd a deferred 
direeters fees J9regraffi. 

History: Effective April 1, 1992: amended effective April 1. 2003. 
General Authority: NDCC 6-01-04 
Law Implemented: NDCC 6-03-02 
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13·02-14·03. Limitations. 

1. A bank is not authorized to purchase lifel insurance policies for the 
bank's own account as an investment. 1 

! 

2. Except as provided in subsections 3 and 4.1 the bank's purchase of life 
insurance policies underwritten by one company cannot exceed fifteen 
perce!nt of the bank's tier 1 capital. ' 

I 

3. The bank's purchase of any life insurance! policy underwritten by one 
company eR aR exeeuti·te effieer for ke · erson u oses cannot 
excet~d twenty-five percent of the bank's c pital stock and surplus as 
measured by the policy's cash surrender v. lue. 

3:- 4. The bank's purchase of any life insurance 1 policy underwritten by one 
company on a director cannot exceed ten Rercent of the bank's capital 
stock: and surplus as measured by the poliqy's cash surrender value. 

I 
+. 5. Afink is Ret alle:vVed te cemmit aR ameuR• te:t;ard tRe pureRase ef life 

&. 7. 
I 

The bank's authority to hold life insurande on any exeeutive efficer 
.!sgy_person ceases when the executive effilcer key person is no longer 
emp:loyed by the bank, or no longer meets t~e definition of aR executive 
effief* key person. : 

' 
' 
' 

The bank's authority to hold life insurance! on a director ceases when 
that director is no longer a member of the b~ard of directors and there is 
no liability or obligation under director com~ensation and benefit plans. 

I 

&. 9. The bank's authority to purchase life insur~nce on borrowers is subject 
to the following: I 

a. The face value of the life insuranc~ policy cannot exceed the 
borrower's obligation to the bank. 

b. The bank has not charged off nor is expected to charge off the 
borrower's obligation. 
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9:- .1Q,_ In purchasing life insurance in connection with employee compensation 
and benefit plans, the bank is Flat autt=lerized te t=leld tt=le f)elieies if Fie 
liability exists UFider tt=le deferred eemf)eflsatiefl f)lafls Uflless Sf)eeifieally 
af)f)Fe'ied by tt=le state baFikiflg beard may retain the policies after the 
insured's employment is terminated. provided the bank has continuing 
liabilities or obligations under such plans. 

History: Effective April 1, 1992: amended effective April 1. 2003. 
General Authority: NDCC 6-01-04 
Law Implemented: NDCC 6-03-02 

13-02-14-05. Documentation . 

..:L. In purchasing life insurance for exeeutive effieers er direeters key person 
purposes, the bank's board of directors must adequately document in its 
minutes the basis for its insurable interest and the basis for the amount 
of insurance. The bank's board of directors must also document in its 
minutes the basis for determining how that effieer employee or director 
meets the definition of afl exeeuti·te effieer a key person. 

2. In purchasing life insurance in connection with emf)leyee compensation 
and benefit plans aFid deferred direeters fees pregrams for employees. 
officers, and directors, the bank's board of directors must approve and 
document such plans or programs including the reasonableness of the 
plans or programs. 

History: Effective April 1, 1992: amended effective April 1. 2003. 
General Authority: NDCC 6-01-04 
Law Implemented: NDCC 6-03-02 

13-02-14-06. Waiver. The state banking board or commissioner may waive 
any limitation or restriction in this chapter as te pelieies puret=lased befere tt=le 
effective date ef tt=lis et=laf)ter. Tt=le state baFikiflg beard may f)ermit tt=le baFik te 
eefltiflue te t=leld a life iflsuraflee f)eliey efl afl emf)leyee eevered by a eempeFisatieFI 
afld beflefit f)lafl ·.vt=te termiflates er retires ffem empleymeflt ef tt=le baFik. 

History: Effective April 1, 1992: amended effective April 1. 2003. 
General Authority: NDCC 6-01-04 
Law Implemented: NDCC 6-03-02, 6-03-38 
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TITLE 33 

STATE DEPARTMENT OF HEALTH 
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MARCH 2003 

CHAPTER 33-06-01 

33-06-01-01. Reportable conditions. All reports and information 
concerning reportable conditions are confidential and not open to inspection. 
The following designated reportable conditions must be reported to the state 
department of health by the persons designated in chapter 33-06-02. If any 
reportable condition is designated by an asterisk, an appropriate sample or isolate 
must be submitted to the division of microbiology (public health laboratory) in 
_addition to the required report. 

1. Anthrax*. 

2. Botulism*. 

3. Brucellosis*. 

4. Campylobacter enteritis*. 

5. Cancer, all invasive and in situ carcinomas (except basal and squamous 
cell skin carcinomas or carcinoma in situ of the cervix uteri). 

6. Chickenpox (varicella). 

7. Chlamydia! infections. 

8. Cholera*. 

9. Clostridium perfringens intoxication. 

1 0. Creutzfeldt-Jakob disease. 

11.,_ Cryptosporidiosis. 

4&.- 12. Diphtheria*. 

4+ 13. Encephalitis (arboviral encephalitides only). 
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4-r. 14. Enterit:: E. coli infection (includes E. coli 015t:H7 and infections caused 
by otl1er enterohemorrhagic, enteropathogenic, or enteroinvasive 
E. coli)*. I 

43-:- 15. Entemcoccus, vancomycin resistant (VRE)~ 
-44:- 16. Foodborne or waterborne outbreaks. 

45:- 17. Giardiasis. 

4&. 19. Gonorrhea. 

~ 20. Hantatvirus*. 

48: 21. Haemophilus influenzae infection (invasive ]infection with haemophilus 
influe11zae isolated from blood, cerebral s~inal fluid, or other normal 
sterile! site)*. . 

49:- 22. Hem()lytic uremic syndrome. 

*- 23. Hepatitis (specify type). 

Human immunodeficiency virus (HIV) inflction, including acquired 
immunodeficiency syndrome (AIDS)*. (Any~ositive HIV test result.) 

I 

Human immunodeficiency virus (HIV) nucleip acid test result (detectable 
or nondetectable). i 

I! 

lnflue!nza. 
II 

~ 27. Lead blood level greater than or equal to 10 ug/dl. 

~28. Legicmellosis. 

*.29. Listeriosis*. 

!8-: 30. LymE~ disease. 

28-:~ Malaria*. 

*.32. Mea:sles (rubeola)*. 

33. Meli~)idosis*. 

39:- 34. Meningitis, bacterial (all bacterial species solated from cerebrospinal 
fluid)*. 
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a+.- 35. Meningococcal disease (invasive infection with neisseria meningitidis 
isolated from blood, cerebral spinal fluid, or other normal sterile site)*. 

32-:- 36. Mumps. 

37. Nipah viral infections. 

33:- 38. Nosocomial outbreaks in institutions. 

*. 39. Pertussis*. 

35:- 40. Plague*. 

a&. .4.1.,_ Poliomyelitis*. 

42. Psittacosis. 

3-7:- 43. Q fever*. 

a& 44. Rabies (animal or human*). 

39:- 45. Rocky Mountain spotted fever. 

49:- 46. Rubella*. 

4+.- 47. Salmonellosis*. 

42:- 48. Scabies outbreaks in institutions. 

43:- 49. Shigellosis*. 

50. Smallpox. 

4-4:- 51. Staphylococcus aureus, methicillin resistant (MRSA), all sites. All 
isolates from blood, cerebral spinal fluid, or other normal sterile site 
must be forwarded to the North Dakota public health laboratory. 

45-: 52. Staphylococcus aureus, vancomycin resistant (VRSA) (any 
staphylococcus aureus isolate demonstrating intermediate or greater 
resistance to vancomycin of MIC greater than or equal to 8 ug/ml)*. 

53. Staphylococcus enterotoxin B intoxication. 

4&. 54. Streptococcal infections (invasive infection of streptococcus group A 
or B or streptococcus pneumoniae isolated from blood, cerebral spinal 
fluid, or other normal sterile site)*. 

~ 55. Syphilis. 
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4&. 56. Tetanus. 

57. Tickborne encephalitis viruses*. 

58. Tickborne hemorrhagic fevers. 

49:- 59. Toxic·-shock syndrome*. 

5&. 60. Trichinosis. 

5+ 61. Tuberculosis (tuberculosis disease ca~sed by mycobacterium 
tuberculosis or mycobacterium bovis)*. 

1 

I 

~ 62. Tularemia*. 

5& 63. Tumors of the central nervous system. 

54: 64. Typhoid fever*. 
I 
I • 

Unexplained critical illness or death in an o~erwise healthy person. 
I 

U.nusual cluster of severe or unexplained illnesses or deaths. 
I 

67. Viral hemorrhagic fevers. I 

' 

57-: 68. Weapons of mass destruction suspected ~vent. 

69. Yellow fever*. 

History: Amended effective May 1, 1984; December 1, 1986; January 1, 1988; 
January 1, 198!3; October 1 , 1990; January 1, 1991 , February 1, 1992; May 1, 
1994; January 'I, 1995; July 1, 1996; February 1, 200p; August 1, 2002: March 1. 
2003. 
General Authority: NDCC 23-07-01 
Law Implemented: NDCC 23-07-01 
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CHAPTER 33-06-16 

33-06-16-01. Research and testing materials Definitions. lnformatioFl 
aRd testing materials generated by tt"le ReeRatal metabolic screening program 
under NertR Dakota Century Code et"lapter 25 17 are strictly confidential 
information subject to Nertt"l Dalmta CeRtury Cede sectieR 23 01 16. As used in 
this chapter: 

1. Access to information er testing materials may be obtained only as 
fellows: "Diagnostic test" means a test that is used to establish a 
definitive diagnosis of some condition in an affected newborn. 

a:- IRferFAatieR may be released fer statistical purposes ifl a maAAer 
sueR tt"lat ne indi·tidual person can be identified. 

-IT. IFlferFAatien FRay be released to tt"le indi'i'idual tested, tt"lat person's 
parent or guardian, er ttlat person's pt:tysieiafl or dietitiafl. 

e: IFlferFAatieR and testing materials FRay be released to a person 
eRgaged in a bene fide researet:t project eeneeming medical, 
psyet:telegieal, or seeielegieal issues provided all of tt:te following 
conditions are met: 

f17 Tt:te researeR project FAust be speflsered by a public or 
private college er uni·tersity; a governmental entity; a 
nonprofit medical, seeielogieal, er psyct:telegieal association; 
er tt:te pt:tarmaeeutieal industf)·. 

~ Tt:te researeR project must be reviev1ed sAd appro·,·ed 
pursuant to policies and procedures pertaining te researet:t 
utilizing RUffiSR subjects by ttle institutional review beard 
er eQui·taleflt panel of tt:te institution er eRtit;· wt:tere tt:te 
researet:t is being deFle er wt:tieR is sponsoring tRe researet:t. 

f3t ldentif)'iFlg inforFAatien FRay net appear in any report, 
SUffiffiatieR, tt"lesis, or ett:ter decumeflt arising out ef tt:te 
researetl project. 

(4t ldeAtif,·iRg iAferFAatieR may Ret be provided to a persofl 
engaged in a bene fide researet:t project until tt:tat person t:tas 
submitted a ..-.·ritteR proposal explaiRiRg and justifying ti=le 
need to examiRe sueR informaticA wt:tiet:t is satisfactory te tt:te 
state t:tealtR officer. TRe state t:tealtt:t officer may reQuire tt:te 
researct:t to be approved by tt:te university of NertR Dal<ota 
institutional reviev1 beard. 

f5t All documeRts or testing materials reeei·ted by tt:te researct:ter 
and all documents centaiRing identif,·iRg infeFFAatioR made by 
er on bet:talf of tt:te researet:ter, by wt"late'i·er means, including 
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SESe$?= 
~§~dES 

be im~lemeflted. 1 

ffl~7s~ 
~ublisRer. 1 

~ ::=~,';'tfl!::e~l=:e ••e &Ad 

.~~$i=~==: 
ee~y er seare~ serv1ee~. 

1 

I 

. ~ Helease may be made as etRerv;ise ~~·tided by statute. 

~ s::=:*::"=i~~= 
~====it:;== 

destruetiefl ef Rumafl bleed sam~les. I 

I 

e; 1 ~~~~~~~~~ ~~~~ materials me~ be destreyed based u~efl 
tRe fellewlf'lg schedule: I . 

ttt ==:-=~== 
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~ After teA years, iflfermatiefl afld testiflg materials may be 
destreyed 'ttitl=teut !'rier a!'!'Fe'tal. 

3. Defiflitiefls. Fer !'Uf!'eses ef tl=tis seetiefl: "Program" means the North 
Dakota newborn screening program in the division of maternal and child 
health in the state department of health. 

a:- "Disease" ifleludes !'l=lysieal, geAetie, er efl'tireflmefltal eeflditiefls; 
!'Syel=telegieal er meAtal eeflditiefls; afld addietiefls. 

b:- "ldefltifyiflg iflfermatiefl" ifleludes afly iflfermatiefl tl=tat, alefle er ifl 
eefljuAetiefl witl=t iflfermatiefl available te tl=te !'Ublie, eeuld idefltify 
a !'artieular l'ersefl as l=ta·tiflg er !'6tefltially l=ta·,·iflg beefl exl'esed 
te a disease, l=taviflg er !'etefltially l=taviflg a disease, er l=ta·tiflg er 
!'etefltially l=ta·tiflg a !'redis!'esitiefl fer disease. 

4. "Protected health information" has the meaning set forth in North Dakota 
Century Code section 23-01.3-01. 

5. "Tandem mass spectrometry" is a laboratory technology that uses 
a machine consisting of two mass spectrometers joined by a 
fragmentation chamber. Tandem mass spectrometry technology 
allows the identification of an array of metabolic conditions. such as 
amino acid. fatty acid. and organic acid disorders. from a single dried 
blood spot. 

History: Effective December 1, 1996: amended effective March 1. 2003. 
General Authority: NDCC 23-01-03(3), 23-01-03.1, 23-01-04, 23-01-15, 
25-17-01. 25-17-02 
Law Implemented: NDCC 23-01-03.1, 25-17-01(3), 25-17-02.25-17-03 

33-06-16-02. Testing of newborns. Under the newborn screening system. 
except as authorized by section 33-06-16-04. each newborn infant born in this 
state shall be tested for the metabolic diseases phenylketonuria. hypothyroidism. 
galactosemia. congenital adrenal hyperplasia. biotinidase deficiency. sickle 
cell disease. and other hemoglobinopathies. and any other disease that can 
be identified through tandem mass spectrometry that is designated on the 
department's test schedule with a designated laboratory engaged to perform this 
testing on behalf of the program. 

History: Effective March 1. 2003. 
General Authority: NDCC 23-01-03(3). 23-01-03.1. 23-01-04. 23-01-15. 
25-17-01, 25-17-02 
Law Implemented: NDCC 23-01-03.1. 25-17-01(3). 25-17-02,25-17-03 

33-06-16-03. Physician responsibility . 

..:L. The physician or other birth attendant shall order that: 
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33-06-16··04. Refusal of testing. 

1.:. 

History: Effective March 1. 2003. I 

General Authc»rity: NDCC 23-01-03(3). 23-01-~3.1. 23-01-04. 23-01-15. 
25-17-01 I 25-17-02 I 

Law Implemented: NDCC 23-01-03.1. 25-17-01(3). 25-17-02. 25-17-03 
I 

33-06-16 .. 05. Research and testin materials. Information and testin 
materials generated b the newborn screenin ro ram under North Dakota 
Century Code cha ter 25-17 are stricti confidential i formation sub'ect to North 
Dakota Century Code chapter 23-01 .3 and section 23-f01-15. 

1.:. AcCE!SS to information or testing materiaiJ may be obtained only as 
follows: ! 

a. .Information rna be disclosed for stati tical ur oses in a manner 
.such that no individual erson can be dentified. 

I 

b. .Information may be disclosed to the in~ividual tested. that person's 
.oarent or auardian or that oerson's tlhvsician or dietitian or to 
the children's soecial health services broaram of the deoartment 
of human services for ournoses of c' ordination of services and 
provision of medical and low-protein rr odified foods. 

20 



c. Information and testing materials may be disclosed to a person 
engaged in a bona fide research project concerning medical. 
psychological. or sociological issues provided all of the following 
conditions are met: 

ill The research project must be sponsored by a public or 
private college or university: a governmental entity: a 
nonprofit medical. sociological. or psychological association: 
or the pharmaceutical industry . 

.(21 The research project must be reviewed and approved 
pursuant to policies and procedures pertaining to research 
utilizing human subjects by the institutional review board 
or equivalent panel of the institution or entity where the 
research is being done or which is sponsoring the research. 

ffi Protected health information may not appear in any report. 
summation. thesis. or other document arising out of the 
research project. 

@ Protected health information may not be provided to a person 
engaged in a bona fide research project until that person 
has submitted a written proposal explaining and justifying the 
need to examine such information which is satisfactory to the 
state health officer. The state health officer may require the 
research to be approved by the university of North Dakota 
institutional review board. 

@ All documents or testing materials received by the researcher 
and all documents containing protected health information 
made by or on behalf of the researcher. by whatever means. 
including hard copies. typewritten or handwritten copies. 
photocopies. facsimiles. or electronic or electromagnetic 
recording or imaging. must be returned to the department on 
or before a date that the state health officer shall set. 

.(§} The researcher shall submit a written plan explaining how all 
protected health information in the researcher's possession 
will be kept secure to the satisfaction of the state health 
officer who shall obtain written assurance that the plan will 
be implemented. 

ill The researcher shall agree to provide the state health officer 
a copy of any report. summation. thesis. or other document 
arising out of the research project for departmental review 
of compliance with this section before providing it to the 
publisher. 
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J:ID. The researcher shall consent in writing to the use and 
reproduction of the document by: the department. 

.(ID The researcher shall agree in writing to pay all costs of the 
state health officer or the depar!tment incurred in providing 
access to testing materials or other information. including 
copy or research services. · 

d. .Disclosure may be made as otherwise provided by statute. 

2. Retention and destruction of information atld testing materials. 

2... Information and testing materials provi~ed to the university of North 
Dakota school of medicine and health sciences may be retained 
indefinitely or destroyed according to this subsection. 

! 

b. Information and testin materials rha be destro ed 
available means that reserves indiv dual confidentiali and for 
the testing materials. complies with any applicable standards for 
destruction of human blood samples. : 

c. Information and testing materials ma~ be destroyed based upon 
the following schedule: · 

ill Information and testing materialS created less than ten years 
before the present date may be destroyed only with the state 
health officer's prior written approval. 

m After ten years. information arid testing materials may be 
destroyed without prior approv~l. 

History: Effecitive March 1. 2003. 
General Authority: NDCC 23-01-03(3). 23-01j-03. 1. 23-01-04. 23-01-15. 
25-17-01. 25-17-02 
Law Implemented: NDCC 23-01-03.1. 25-17-01(3). 125-17-02, 25-17-03 
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APRIL 2003 

CHAPTER 33-10-01 

33-10-01-04. Definitions. As used in this article, these terms have the 
definitions set forth below. Additional definitions used only in a certain section will 
be found in that section. Terms not defined in this article shall have the meaning 
given them in North Dakota Century Code chapter 23-20.1. 

1. "A1" means the maximum activity of special form radioactive material 
permitted in a type A package. "A2" means the maximum activity 
of radioactive material, other than special form, low specific activity 
(LSA), and surface contaminated object (SCO) material, permitted in 
a type A package. These values are either listed in chapter 33-10-13, 
appendix A, table I, or may be derived in accordance with the procedure 
prescribed in chapter 33-1 0-13 appendix A. 

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

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

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

5. "Act" means North Dakota Century Code chapter 23-20.1. 

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

7. "Adult" means an individual eighteen or more years of age. 
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8. "Agreement state" means any state with whi~h the United States nuclear 
regulatory commission has entered into arl effective agreement under 
sectiCin 27 4(b) of the Atomic Energy Act of tt 954, as amended [73 Stat. 
688; 42 U.S.C. 2021]. I 

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

10. "Airbe>rne radioactivity area" means a room, enclosure, or area in which 
airborne radioactive materials exist in conc~ntrations: 

a. In excess of the derived air concentrations (DACs) specified in 
etppendix B, table I of chapter 33-10-0.4.1; or 

b. To such a degree that an individual present in the area without 
respiratory protective equipment could exceed, during the hours 
em individual is present in a weeK, an intake of six-tenths 
percent of the annual limit on intake (All) or twelve derived air 
c:oncentrations-hours. 

11. "Alert" means events may occur, are in progress, or have occurred that 
could lead to a release of radioactive materi~l but that the release is not 
expected to require a response by an offsite response organization to 
protect persons offsite. I 

' I 

12. "As low as is reasonably achievable" (Al.ARA) means making every 
reascmable effort to maintain exposures td radiation as far below the 
dose limits in these rules as is practical, donsistent with the purpose 
for which the licensed or registered activitj, is undertaken, taking into 
accoiJnt the state of technology, the ecoriomics of improvements in 
relatk:m to the state of technology, the ecohomics of improvements in 
relati,on to benefits to the public health an~ safety, and other societal 
and socioeconomic considerations, and in relation to utilization of 
nucle!ar energy and licensed or registered isources of radiation in the 
publit:: interest. 

13. "Bacl<ground radiation" means radiation fro~ cosmic sources; naturally 
occul"ring radioactive materials, including :radon, except as a decay 
product of source or special nuclear mat~rial-;-~ and iAeludiAg global 
fallout as it exists in the environment frbm the testing of nuclear 
explt~sive devices or from past nuclear acbidents such as Chernobyl 
that c:ontribute to background radiation and are not under the control 
of th1e licensee. "Background radiation" does not include seurees ef 
radiation from radioactive materials regulated by the department. 

14. "Becquerel" (Bq) means the Sl unit of activity. One becquerel is equal 
to one disintegration or transformation per tecond (dps or tps). 
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15. "Bioassay" means the determination of kinds, quantities, or 
concentrations, and, in some cases, the locations of radioactive 
material in the human body, whether by direct measurement, in vivo 
counting, or by analysis and evaluation of materials excreted or 
removed from the human body. For purposes of these rules, 
"radiobioassay" is an equivalent term. 

16. "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. 

17. "Byproduct material" means: 

a. Any radioactive material, except special nuclear material, yielded 
in or made radioactive by exposure to the radiation incident to the 
process of producing or utilizing special nuclear material; and 

b. The tailings or wastes produced by the extraction or concentration 
of uranium OF tt:torium from ore processed primarily for its source 
material content, including discrete surface wastes resulting from 
uranium oF tt:toFium solution extraction processes. Underground 
ore bodies depleted by these solution extraction operations do not 
constitute "byproduct material" within this definition. 

18. "Calendar quarter'' means not less than twelve consecutive weeks nor 
more than fourteen consecutive weeks. The first calendar quarter of 
each year shall begin in January and subsequent calendar quarters 
shall be so arranged such that no day is included in more than one 
calendar quarter and no day in any one year is omitted from inclusion 
within a calendar quarter. No licensee or registrant shall change the 
method observed by the licensee or registrant of determining calendar 
quarters for purposes of this article except at the beginning of a year. 

19. "Calibration" means the determination of: 

a. 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. 

20. "CFR" means Code of Federal Regulations. 

21. "Chelating agent" means amine polycarboxylic acids (e.g., EDTA, 
DTPA), hydroxycarboxylic acids, and polycarboxylic acids (e.g., citric 
acid, carbolic acid, and gluconic acid). 

22. "Collective dose" means the sum of the individual doses received in 
a given period of time by a specified population from exposure to a 
specified source of radiation. 
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23. "Committed dose equivalent" (HT50) means the dose equivalent to 
organs or tissues of reference (T) 'that will be received from an intake 
of radioactive material by an individual during the fifty-year period 
following the intake. · 

24. "Committed effective dose equivalent" (HE 50) is the sum of the products 
of thE! weighing factors applicable to each Of the body organs or tissues 
that are irradiated and the committed dose equivalent to each of these 
organs or tissues (HE,SO = rWT,HT,so). 

25. "Constraint" (dose constraint) means a value above which specified 
licensee actions are required. 

26. "Critical group" means the group of individ~+~als reasonably expected to 
receive the greatest exposure to residual radioactivity for any applicable 
set of circumstances. · 

27. "Curie" means a unit of measurement of a¢tivity. One curie (Ci) is that 
quantity of radioactive material which decc!ys at the rate of 3.7 x 1010 

disintegrations or transformations per secqnd (dps or tps). 

28. "Decommission" means to remove a facilitY or site safely from service 
and reduce residual radioactivity to a level !that permits: 

a. !Release of the property for unrestricted use and termination of 
l:icense; or 

b. Release ofthe property under restricted conditions and termination 
,of the license. · 

29. "Deep dose equivalent" (Hd), which applies to external whole body 
expc,sure means the dose equivalent at a tissue depth of one centimeter 
(or a density thickness of 1000 mg/cm2). This assumes a tissue density 
of one gram per cubic centimeter. 

30. "Department" means the North Dakota department of health. 

31. "Distinguishable from background" means that the detectable 
concentration of a radionuclide is statistically different from the 
back:ground concentration of that radionuclide in the vicinity of the 
site or, in the case of structures, in similar materials using adequate 
measurement technology, survey, and statistical techniques. 

32. "Dos;e" 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 ~ules, "radiation dose" is an 
equivalent term. ' 
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33. "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. 

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

35. "Effective dose equivalent (HE)" means the sum of the products of the 
dose equivalent to each organ or tissue (HT) and the weighting factor 
(WT) applicable to each of the body organs or tissues that are irradiated 
(HE = I:WTHT). 

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

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

38. "Explosive material" means any chemical compound, mixture, or device 
which produces a substantial instantaneous release of gas and heat 
spontaneously or by contact with sparks or flame. 

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

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

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

42. "Eye aese equivaleFit" ffieaf'ls the e}(temal aese equi·valef'lt to the lef'ls 
of the eye at a tissue depth ef three tef'lths eef'ltiffieter (or a aef'lsity 
thiei<Fiess ef 300 fflg!effl~. This assuffies a tissue aef'lsity ef ef'le graffi 
per eubie eef'ltiffieter. 

43-:- "Former United States atomic energy commission or United States 
nuclear regulatory commission licensed facilities" means nuclear 
reactors, nuclear fuel reprocessing plants, uranium enrichment plants, 
or critical mass experimental facilities where their atomic energy 
commission or nuclear regulatory commission licenses have been 
terminated. 
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44:- 43. "Generally applicable environmental radiation standards" means 
standards issued by the United States environmental protection 
agency under the authority of the Atomic Energy Act of 1954, as 
amended, that impose limits on radiation exposures or levels, or 
concentrations or quantities of radioacti~e material, in the general 
environment outside the boundaries of locations under the control of 
persons possessing or using radioactive rrlaterial. 

45:- 44. "Gray" (Gy) means the Sl unit of absorbed dose. One gray is equal to 
an absorbed dose of one joule per kilogrartt [1 00 rad]. 

4&. 45. "Hazardous waste" means those wastes designated as hazardous by 
Unite!d States environmental protection a~~ncy regulations in 40 CFR 
part :261 and article 33-24 of the North DaKota Administrative Code. 

4+:- 46. "Healing arts" means diagnostic or healirjlg treatment of human and 
animal maladies including, but not limited! to, 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, 
ostel)pathy, chiropractic, and podiatry. · 

4&. 47. "High radiation area" means any area, accessible to individuals, in 
which radiation levels from radiation sources external to the body could 
result in an individual receiving a dose equivalent in excess of one 
hundred millirems [one millisievert] in one hour at thirty centimeters 
from any source of radiation or from any surface that the radiation 
pene!trates. 

~ 48. "Hurnan use" means the internal or external administration of radiation 
or radioactive material to human beings. 

5&.- 49. "Individual" means any human being. 

5+. 50. "Individual monitoring" means the assessrtJent of: 

a. Dose equivalent by the use of individ~al monitoring devices or by 
the use of survey data; or 1 

b. Committed effective dose equivalent by bioassay or by 
determination of the time-weighted air concentrations to 
which an individual has been exposed, that is, derived 
air concentration-hours. (See the definition of derived air 
concentration-hours in chapter 33-10~04.1). 

"Individual monitoring devices" incluelles individual monitoring 
equipment and means devices designetl to be worn by a single 
individual for the assessment of dose e~uivalent. For purposes of 
thes•e rules, "personnel dosimeter" and i "dosimeter" are equivalent 
tem1s. Examples of individual monitorinlg devices are film badges, 

I 
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tAeFmelumifleseeflt thermoluminescence dosimeters {TLDs), pocket 
ionization chambers, and personal air sampling devices. 

53:- 52. "Inspection" means an official examination or observation including, but 
not limited to, tests, surveys, and monitoring to determine compliance 
with rules, regulations, orders, requirements, and conditions of the 
department. 

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

55-: 54. "Internal dose" means that portion of the dose equivalent received from 
radioactive material taken into the body. 

55. "Lens dose equivalent (LDE)" applies to the external exposure of the 
lens of the eye and is taken as the dose equivalent at a tissue depth 
of three-tenths centimeter or a density thickness of 300 mg/cm~. This 
assumes a tissue density of one gram per cubic centimeter. 

56. "License" means a general or specific license issued by the department 
in accordance with the regulations adopted by the department. 

57. "Licensed material" means radioactive material received, possessed, 
used, transferred, or disposed of under a general or specific license 
issued by the department. 

58. "Licensee" means any person who is licensed by the department in 
accordance with this article and North Dakota Century Code chapter 
23-20.1. 

59. ''Licensing state" means any state with regulations equivalent to the 
Suggested State Regulations for Control of Radiation relating to, and 
an effective program for, the regulatory control of NARM and which has 
been granted final designation by the conference of radiation control 
program directors, incorporated. 

60. "Limits" (see "dose limits"). 

61. "Lost or missing licensed (or registered) source of radiation" means 
licensed (or registered) source of radiation whose location is unknown. 
This definition includes licensed (or registered) material that has been 
shipped but has not reached its planned destination and whose location 
cannot be readily traced in the transportation system. 

62. "Low toxicity alpha emitters" means natural uranium, depleted uranium, 
natural thorium; uranium-235, uranium-238, thorium-232, thorium-228, 
or thorium-230 when contained in ores or physical or chemical 
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conc,entrates or tailings; or alpha emitters! with a half-life of less than 
ten days. ' 

63. "Major processor'' means a user processing, handling, or manufacturing 
radioactive material exceeding type A quantities as unsealed sources or 
material, or exceeding four times type 8 quantities as sealed sources, 
but does not include nuclear medicine prog~ams, universities, industrial 
radiographers, or small industrial programsJ The terms "type A quantity" 
and "type 8 quantity" are defined in chapter 33-10-13. 

64. "Medlical use" means the intentional internal or external administration 
of ra,jioactive material or the radiation thetefrom to patients or human 
research subjects under the supervision of an authorized user as 
defined in chapter 33-1 0-07. 

65. "Member of the public" means any individual except when that individual 
is rec~eiving an occupational dose. 

66. "Mint:>r'' means an individual less than eighteen years of age. 

67. "Monitoring" means the measurement of radiation, radioactive material 
concentrations, surface area activities dr quantities of radioactive 
niate1rial, and the use of the results of these measurements to evaluate 
potential exposures and doses. For purpo~es of these rules, "radiation 
monitoring" and "radiation protection monitbring" are equivalent terms. 

68. "NAHM" means any naturally occurrin~ or accelerator-produced 
radictactive material. It does not include byproduct, source, or special 
nuciE~ar material. (Note: For the purpose df meeting the definition of a 
licensing state by the conference of radiatidn control program directors, 
incorporated, naturally occurring or accel~rator-produced radioactive 
mate~rial refers only to discrete source~ of naturally occurring or 
accelerator -produced radioactive material. ! Diffuse sources of naturally 
occurring or accelerator-produced radioa¢tive material are excluded 
from consideration by the conference of radiation control program 
direc:tors, incorporated, for licensing state designation purposes.) 

69. "Natural radioactivity" means radioactivity of naturally occurring 
nuclides. 

70. "Natural thorium" means thorium witt) the naturally occurring 
distribution of thorium isotopes (essentially one hundred weight 
percent thorium-232). 

71. "Nuc:lear regulatory commission (NRC)" • means the United States 
nucl,ear regulatory commission or its duly authorized representatives. 

' 

72. "Occupational dose" means the dose r~ceived by an individual in 
the course of employment in which the ilndividual's assigned duties 

I 
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involve exposure to radiation or to radioactive material from licensed. 
unlicensed. registered. and unregistered sources of radiation, whether 
er net the seurees are in the possession of the licensee, registrant, or 
other person. Occupational dose does not include dose received: from 
background radiation, from any medical administration the individual 
has received, from exposure to individuals administered radioactive 
material materials and released in accordance with subsection 12 ef 
section 33 10 07 05 33-1 0-07.1-32 ("release of individuals containing 
unsealed radioactive material or implants containing radioactive 
material"), from voluntary participation in medical research programs, 
or as a member of the public. 

73. "Ore refineries" means all processors of a radioactive material ore. 

7 4. "Package" means the packaging together with its radioactive contents 
as presented for transport. 

75. "Packaging" means the assembly of components necessary to ensure 
compliance with the packaging requirements of this article. It may 
consist of one or more receptacles, absorbent materials, spacing 
structures, thermal insulation, radiation shielding, and devices for 
cooling or absorbing mechanical shocks. The vehicle, tie-down 
system, and auxiliary equipment may be designated as part of the 
packaging. 

76. "Particle accelerator'' (see "accelerator''). 

77. "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. 

78. "Personnel monitoring equipmenf' (see "individual monitoring 
devices"). 

79. "Pharmacist" means an individual licensed by tftis a state te eem13eund 
and dis13ense dru~s. !'FeSeri!'tiens, and 13eisens or territory of the United 
States. the District of Columbia. or the Commonwealth of Puerto Rico 
to practice pharmacy. 

80. "Physician" means an individuallieensed by this state te dis13ense dru~s 
in the !'Faetiee ef medicine 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. 
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81. "Prim:ipal activities" means activities autht>rized by the license which 
are essential to achieving the purposes for Which the license was issued 
or amended. Storage during which no licensed material is accessed 
for use or disposal and activities incidental to decontamination or 
decommissioning are not principal activities. 

82. "Protective apron" means an apron made of radiation-attenuating 
materials used to reduce exposure to radiation. 

83. "Public dose" means the dose received by a member of the public from 
setffi~ exposure to radiation froffi a liee!Rsea or registered operatioR 
or radioactive material released by a licensee or registrant. or to any 
othe1r source of radiation under the contrail of a licensee or registrant. 
Public dose does not include occupational ciiose, or doses received from 
back:ground radiation, from any medical $dministration the individual 
has received, from exposure to individu~ls administered radioactive 
material and released in accordance wi~ subseetioR 12 of section 
33-40 07 05 33-1 0-07.1-32 ("release of indlividuals containing unsealed 
radiC>active material or implants containing radioactive material"), or 
from voluntary participation in medical res~arch programs. 

83-: 84. "Pyrophoric material" means any liquid tt'lat ignites spontaneously in 
dry or moist air at or below one hundretl thirty degrees Fahrenheit 
[54.4 degrees Celsius] or any solid mateHal, other than one classed 
as an explosive, which under normal conditions is liable to cause fires 
thro1Jgh friction, retained heat from manufacturing or processing, or 
which can be ignited readily and, when ignited, bums so vigorously and 
pers•istently as to create a serious transportation, handling, or disposal 
hazard. Included are spontaneously combustible and water-reactive 
matterials. 

8+. 85. "Quality factor" {Q) means the modifying factor, listed in tables I and II 
of section 33-10-01-14, that is used to derive dose equivalent from 
abs1:>rbed dose. 

85:- 86. "Rad" means the special unit of absorbed dose. One rad is equal to 
an absorbed dose of one hundred erg per gram or one one-hundredths 
joulte per kilogram [0.01 gray]. · 

8&. 87. "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 
rule~s. does not include nonionizing radiation, such as radiowaves or 
microwaves, visible, infrared, or ultraviolet light. 

87:- 88. "Radiation area" means any area, accessible to individuals, in which 
radiation levels could result in an individu~l receiving a dose equivalent 
in 13Xcess of five millirems [0.05 millisibvert] in one hour at thirty 
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centimeters from the source of radiation or from any surface that the 
radiation penetrates. 

8&. .6.9.. "Radiation dose" (see "dose"). 

89:- 90. "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 exposure is the coulomb per kilogram (C/kg). (See 
section 33-10-01-14 units of radiation exposure, dose, and activity for 
the special unit equivalent "roentgen" (R).) 

99:- .9.1. "Radiation exposure rate" means the radiation exposure per unit oftime, 
such as Rlmin, mR/h, etc. 

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

~ 93. "Radiation safety officer" means an individual who has the 
knowledge and responsibility to apply appropriate radiation protection 
requirements. 

93:- 94. "Radioactive material" means any material (solid, liquid, or gas) which 
emits radiation spontaneously. 

94:- 95. "Radioactivity" means the disintegration of unstable atomic nuclei by the 
emission of radiation. 

95:- 96. "Radiobioassay" (see "bioassay"). 

9&. 97. "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. 

9=f:. 98. "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. 

98:- 99. "Regulations of the United States department of transportation" means 
the regulations in 49 CFR; part 100-189. 

99:- 1 00. "Rem" means the special unit of any of the quantities expressed as dose 
equivalent. The dose equivalent in rem is equal to the absorbed dose 
in rad multiplied by the quality factor (1 rem = 0.01 sievert (Sv)). 
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400-: "Research and development" means (a) theoretical analysis, 
101. exploration, or experimentation; or (b) the extension of investigative 

findings and theories of a scientific or te~hnical nature into practical 
application for experimental and demonstration purposes, including the 
experimental production and testing of mlodels, devices, equipment, 
mate~rials, and processes. Research ~nd development does not 
include the internal or external administrati~n of radiation or radioactive 
mate~rial to human beings. ' 

49+ "Residual radioactivity" means radioactivjty in structures, materials, 
102. soils, ground water, and other media at a !site resulting from activities 

unde1r the licensee's control. This incl~des radioactivity from all 
licensed and unlicensed sources used by the licensee, but excludes 
background radiation. It also includes radi!oactive materials remaining 
at the site as a result of routine or accid~ntal releases of radioactive 
mate~rial at the site and previous burials at ~he site, even if those burials 
were1 made in accordance with the provisidns of this article. 

4-92:- "Res•tricted area" means an area, access to which is limited by the 
103. licensee or registrant for the purpose of protecting individuals against 

undue risks from exposure to sources of radiation. "Restricted area" 
dpes not include areas used as residential quarters, but separate rooms 
in a residential building may be set apart as a restricted area. 

49& "Roemtgen" (R) means the special unit of exposure. One roentgen 
1 04. equals two hundred fifty-eight millionths of a coulomb per kilogram of 

air. {See "exposure") 

-4947 "Sealed source" means radioactive material that is permanently bonded 
105. or fixed in a capsule or matrix designed to prevent release and dispersal 

of the radioactive material under the most severe conditions which are 
likely to be encountered in normal use and handling. 

495:- "Shallow dose equivalent" (Hs), which applies to the external exposure 
1 06. of the skin of the whole body or the ski~ of an extremity, meaRs is 

take .D..§.§. the dose equivalent at a tissue depth of seven one-thousandths 
centimeter (7 mg/cm2) averaged O'i'eF aR area ef eRe square eeRtimeter. 

49&. "SI" means the abbreviation for the international system of units. 
107. 

4B=t:- "Sievert" means the Sl unit of any of the quantities expressed as dose 
1 08. equ'ivalent. The dose equivalent in sievert is equal to the absorbed dose 

in gray multiplied by the quality factor (1 Sv = 100 rem). 

49&. "SitE~ area emergency" means events rna~ occur, are in progress, or 
109. hav1e occurred that could lead to a significant release of radioactive 

material and that could require a response by offsite response 
organizations to protect persons offsite. i 
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4-BS:- "Site boundary" means that line beyond which the land or property is 
110. not owned, leased, or otherwise controlled by the licensee or registrant. 

-44-&. "Source material" means: (a) uranium or thorium, or any combination 
111. thereof, in any physical or chemical form; or (b) ores that contain by 

weight one-twentieth of one percent (0.05 percent) or more of uranium, 
thorium, or any combination of uranium and thorium. Source material 
does not include special nuclear material. 

44+. "Source material milling" means any activity that results in the 
112. production of byproduct material as defined in subdivision b of 

subsection 17. 

-442:- "Source of radiation" means any radioactive material, or any device or 
113. equipment emitting or capable of producing radiation. 

44& "Special form radioactive material" means radioactive material that 
114. satisfies the following conditions: 

a. It is either a single solid piece or is contained in a sealed capsule 
that can be opened only by destroying the capsule. 

b. The piece or capsule has at least one dimension not less than five 
millimeters [0.2 inch]. 

c. It satisfies the test requirements specified by the United States 
nuclear regulatory commission. A special form encapsulation 
designed in accordance with the United States nuclear regulatory 
commission requirements in effect on June 30, 1983, and 
constructed prior to July 1, 1985, and a special form encapsulation 
designed in accordance with the United States nuclear regulatory 
commission requirements in effect on March 31, 1996, and 
constructed prior to April 1, 1998, may continue to be used. A 
special form encapsulation designed after March 31, 1996, or 
constructed after April 1, 1998, must meet requirements of this 
definition applicable at the time of its design or construction. 

444:- "Special nuclear material" means: 
115. 

a. Plutonium, uranium-233, uranium enriched in the isotope 233 
or in the isotope 235, and any other material that the United 
States nuclear regulatory commission, pursuant to the provisions 
of section 51 of the Atomic Energy Act of 1954, as amended, 
determined to be special nuclear material, but does not include 
source material; or 

b. Any material artificially enriched by any of the foregoing but does 
not include source material. 
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445-:- "Special nuclear material in quantities not sufficient to form a critical 
116. mas::;" means uranium enriched in the isotope U-235 in quantities not 

exceeding three hundred fifty grams of contained U-235, uranium-233 
in quantities not exceeding two hundred grams; plutonium in quantities 
not ~~xceeding two hundred grams; or any combination of them in 
accordance with the following formula: For! each kind of special nuclear 
mate!rial, determine the ratio between the quantity of that special 
nuciE~ar material and the quantity specified above for the same kind of 
special nuclear material. The sum of sucH ratios for all of the kinds of 
special nuclear material in combination shall not exceed "1", i.e., unity. 
For E~xample, the following quantities in combination would not exceed 
the limitation and are within the formula: 

175 (grams contained U-235) + 50 (grams U-233} 

3SO 200 

+ 50 (grams Pul= 1 

200 

44&: "Sunface contaminated object" (SCO) means a solid object that is not 
117. itself classed as radioactive material, butwllich has radioactive material 

distributed on any of its surfaces. Surface contaminated objects must 
be in one of two groups with surface activity not exceeding the following 
limits: 

a. Surface contaminated object-1 (SC0-1): A solid object on which: 

(1) The nonfixed contamination on the accessible surface 
averaged over three hundred ~quare centimeters (or the 
area of the surface if less t~an three hundred square 
centimeters) does not exceed four becquerels per square 
centimeter (0.0001 microcurie/~m2) for beta and gamma 
and low toxicity alpha emitters! or four-tenths beequerels 
becguerel per square centimett:!,r (0.00001 microcurie/cm2) 
for all other alpha emitters; 

(2) The fixed contamination on the accessible surface averaged 
over three hundred square centimeters (or the area of the 
surface if less than 300 cm2) does not exceed forty thousand 
becquerels per square centimeter (1.0 microcurie/cm2) 
for beta and gamma and low toxicity alpha emitters, 
or four thousand becquerels per square centimeter 
(0.1 microcurie/cm2) for all other alpha emitters; and 

(3) The nonfixed contamination plu~ the fixed contamination on 
the inaccessible surface average~ over three hundred square 
centimeters (or the area of the surface if less than three 
hundred cm2) does not exceed: forty thousand becquerels 
per square centimeter (1.0 microcurie/cm2) for beta and 
gamma and low toxicity alpha !emitters, or four thousand 
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becquerel per square centimeter (0.1 microcurie/cm2) for all 
other alpha emitters. 

b. Surface contaminated object-11 (SC0-11): A solid object on which 
the limits for surface contaminated object-1 (SC0-1) are exceeded 
and on which: 

(1) The nonfixed contamination on the accessible surface 
averaged over three hundred square centimeters (or the 
area of the surface if less than three hundred cm2) does 
not exceed four hundred becquerels per square centimeter 
(0.01 microcurie/cm2) for beta and gamma and low toxicity 
alpha emitters or forty becquerels per square centimeter 
(0.001 microcurie/cm2) for all other alpha emitters; 

(2) The fixed contamination on the accessible surface averaged 
over three hundred square centimeters (or the area of the 
surface if less than three hundred cm2) does not exceed 
eight hundred thousand becquerels per square centimeter 
(20 microcuries/cm2) for beta and gamma and low toxicity 
alpha emitters, or eighty thousand becquerels per square 
centimeter (2 microcuries/cm2) for all other alpha emitters; 
and 

(3) The nonfixed contamination plus the fixed contamination 
on the inaccessible surface averaged over three hundred 
square centimeters (or the area of the surface if less than 
three hundred cm2) does not exceed eight hundred thousand 
becquerels per square centimeter (20 microcuries/cm2) 
for beta and gamma and low toxicity alpha emitters, 
or eighty thousand becquerels per square centimeter 
(2 microcuries/cm2) for all other alpha emitters. 

44+:- "Survey" means an evaluation of the radiological conditions and 
118. potential hazards incident to the production, use, transfer, release, 

disposal, or presence of sources of radiation. When appropriate, such 
evaluation includes tests, physical examination, and measurements of 
levels of radiation or concentration of radioactive material present. 

44&. ''Test" means a method for determining the characteristics or condition 
119. of sources of radiation or components thereof. ''Test" may also mean 

the process of verifying compliance with this article. 

449:- ''These rules" means all parts of this article and any subsequent 
120. changes or additions thereto. 

429:- ''Total effective dose equivalent" (TEDE) means the sum of the deep 
121. dose equivalent for external exposures and the committed effective 

dose equivalent for internal exposures. 
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4-2-+.- "Total organ dose equivalent" (TODE) means the sum of the deep dose 
122. equivalent and the committed dose equivalent to the organ receiving 

the highest dose as described in chapter l3-10-04.1 of these rules. 

422:- "United States department of energy" means the department of energy 
123. established by Public Law No. 95-91 [91 Stat. 565; 42 U.S.C. 7101 

et s~9q.] to the extent that the department exercises functions formerly 
vested in the United States atomic energy commission, its chairman, 
members, officers, and components and transferred to the United 
States energy research and development administration and to the 
administrators thereof pursuant to sections 1 04(b), (c), and (d) of the 
Energy Reorganization Act of 1974 [Putl. L. 93-438; 88 Stat. 1237; 
42 U.S.C. 5814, effective January 19, 1:975] and transferred to the 
secretary of energy pursuant to subsection 301 (a) of the Department of 
Energy Organization Act [Pub. L. 95-91; 131 Stat. 577-578; 42 U.S.C. 
7151, effective October 1, 1977]. · 

42-3:- "Un1·efined and unprocessed ore" means @re in its natural form prior to 
124. any processing, such as grinding, roasting, beneficiating, or refining. 

42-4:- "Un1·estricted area" means an area, access to which is neither limited 
125. nor controlled by the licensee or registrant. 

425:- "Urcmium" natural, depleted, enriched: 
126. 

a. "Natural uranium" means uranium with the naturally occurring 
distribution of uranium isotopes (approximately 0.711 percent 
by weight uranium-235, and the remainder by weight essentially 
uranium-238). 

b. "Depleted uranium" means uranium containing less uranium-235 
than the naturally occurring distribution of uranium isotopes. 
Depleted uranium does not include special nuclear material. 

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

127. "Uranium fuel cycle" means the operations of milling of uranium 
ore. chemical conversion of uranium. isotopic enrichment of 
uranium. fabrication of uranium fuel. generation of electricity by 
a light-water-cooled nuclear power plant using uranium fuel. and 
reprocessing of spent uranium fuel to th~ extent that these activities 
directly support the production of elect~ical power for public use. 
Uranium fuel cycle does not include minihg operations. operations at 
was;te disposal sites. transportation of ra<i:Jioactive material in support 
of tlhese operations. and the reuse of recovered nonuranium special 
nuclear and byproduct materials from the fYcle. 
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~ "Waste" means those low-level radioactive wastes that are acceptable 
128. for disposal in a land disposal facility. For the purposes of this 

definition, low-level waste has the same meaning as in the Low-Level 
Radioactive Waste Policy Act [Pub. L. 96-573; 94 Stat. 3347; 42 U.S.C. 
2021 b-2021j], as amended by [Pub. L. 99-240; 99 Stat. 1842; 42 U.S.C. 
2021 b-2021j], effective January 15, 1986; that is, radioactive waste: 

a. Not classified as high-level radioactive waste, spent nuclear fuel, 
or byproduct material as defined in section 11 e(2) of the Atomic 
Energy Act [Pub. L. 95-604; 92 Stat. 3033; 42 U.S.C. 2014(e)(2)] 
(uranium or thorium tailings and waste); and 

b. Classified as low-level radioactive waste consistent with existing 
law and in accordance with subdivision a by the United States 
nuclear regulatory commission. 

~ 'Waste handling licensees" means persons licensed to receive and 
129. store radioactive wastes prior to disposal and/or persons licensed to 

dispose of radioactive waste. 

~ 'Week" means seven consecutive days starting on Sunday. 
130. 

42-9:- "Whole body" means, for purposes of external exposure, head, trunk 
131. including male gonads, arms above the elbow, or legs above the knee. 

439:- 'Worker" means an individual engaged in work under a license or 
132. registration issued by the department and controlled by a licensee or 

registrant. 

4a+. "Working level" (WL) means any combination of short-lived radon 
133. daughters in one liter of air that will result in the ultimate emission 

of one hundred thirty thousand megaelectronvolt of potential alpha 
particle energy. The short-lived radon daughters are - for radon-222: 
polonium-218, lead-214, bismuth-214, and polonium-214; and for 
radon-220: polonium-216, lead-212, bismuth-212, and polonium-212. 

4-ar.- 'Working level month" (WLM) means an exposure to one working 
134. level for one hundred seventy hours - two thousand working hours per 

year divided by twelve months per year is approximately equal to one 
hundred seventy hours per month. 

433:- "Year'' means the period of time beginning in January used to determine 
135. compliance with the provisions of these rules. The licensee or registrant 

may change the starting date of the year used to determine compliance 
by the licensee or registrant provided that the change is made at 
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the beginning of the year and that no day is omitted or duplicated in 
consecutive years. · 

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992; March 1, 
1994; July 1, 1St95; May 1, 1998: March 1. 2003. · 
General Autho1rity: NDCC 28-32-02, 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33·10-01·13. Communications. All communications and reports 
concerning this article and applications filed thereund~r shall be addressed to the 
department as follows: · 

Shipping 
North Dakota Department of Health 
Division of Etwir=eftmefltal ERQifteeriflg Air Quality 
1200 Mis;souri Avenue, Room 304 
Box 552(} 
Bismarc~:. Nort~ Dakota 58506 5520 NO 58504 

Mailing 
North Dakota Department of Health 
Division 1:lf Air Quality 
Box 55212 
Bismarck. N D 58506-5520 

Telephor1e (701 )328-5188 
FacsimilE~ (Fax) (701)328-5200 
24-hour ~~mergency in-state 800-472-2121: out~of-state (701 )328-9921 

History: Amended effective June 1, 1986; June 1, 1~992; July 1, 1995: March 1, 
2003. 
General Authority: NDCC 23-20.1-04, 28-32-02 
Law Implemented: NDCC 23-20.1-04.3 
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CHAPTER 33-10-03 

33-10-03-01. Purpose and scope. 

1. This chapter and chapters 33-1 0-07 and 33-1 0-13 provide for the 
licensing of radioactive material. No person shall receive, possess, 
use, transfer, own, or acquire radioactive material except as authorized 
pursuant to this chapter or chapters 33-10-07 and 33-10-13, or as 
otherwise provided in these chapters. 

2. In addition to the requirements of this chapter, all licensees are subject 
to the requirements of chapters 33-10-01, 33-10-04.1, 33-10-10, 
33-10-11. and 33-10-13. Furthermore, licensees engaged in industrial 
radiographic operations are subject to the requirements of chapter 
33-10-05, licensees using radionuclides in the healing arts are subject 
to the requirements of chapter 33 1 0 07 33-1 0-07. 1 , and licensees 
engaged in wireline and subsurface tracer studies are subject to the 
requirements of chapter 33-1 0-12. 

History: Amended effective June 1, 1986; June 1, 1992; March 1, 1994; March 1. 
2003. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-23.1-04 

33-10-03-02. Exemptions. 

1. Source material. 

a. Any person is exempt from this chapter to the extent that such 
person receives, possesses, uses, owns, or transfers source 
material in any chemical mixture, compound, solution, or alloy in 
which the source material is by weight less than one-twentieth of 
one percent of the mixture, compound, solution, or alloy. 

b. Any person is exempt from this chapter to the extent that such 
person receives, possesses, uses, or transfers unrefined and 
unprocessed ore containing source material; provided, that except 
as authorized in a specific license, such person shall not refine or 
process such ore. 

c. Any person is exempt from this chapter to the extent that such 
person receives, possesses, uses, or transfers: 

(1) Any quantities of thorium contained in: 

(a) Incandescent gas mantles. 

(b) Vacuum tubes. 

41 



(c) Welding rods. 

(d) Electric lamps for illuminating purposes provided that 
each lamp does not contaih more than fifty milligrams 
of thorium. 

(e) Germicidal lamps, sunlamps, and lamps for outdoor 
or industrial lighting provid~d that each lamp does not 
contain more than two grams of thorium. 

(f) Rare earth metals and compounds, mixtures, and 
products containing not rnore than one-fourth of one 
percent by weight thorium, uranium, or any combination 
of these. 

(g) Personnel neutron dosimeters, provided that each 
dosimeter does not contain more than fifty milligrams 
of thorium. 

(2) Source material contained in the following products: 

(a) 

(b) 

Glazed ceramic tablewar~, provided that the glaze 
contains not more than :twenty percent by weight 
source material. 

Glassware containing not more than ten percent by 
weight source material, but not including commercially 
manufactured glass brick, • pane glass, ceramic tile, or 
other glass or ceramic used in construction. 

(c) Glass enamel or glass enamel frit containing not more 
than ten percent by weight source material imported 
or ordered for importation into the United States, or 
initially distributed by m~nufacturers in the United 
States, before July 25, 19$3. 

(d) Piezoelectric ceramic containing not more than two 
percent by weight source material. 

(3) Photographic film, negatives, and prints containing uranium 
or thorium. 

(4) Any finished product or part fabricated of, or containing, 
tungsten-thorium or magnesium-thorium alloys, provided 
that the thorium content of the alloy does not exceed four 
percent by weight and that this exemption shall not be 
deemed to authorize the chemi~al, physical, or metallurgical 
treatment or processing of any 

1

such product or part. 
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(5) Uranium contained in counterweights installed in aircraft, 
rockets, projectiles, and missiles, or stored or handled 
in connection with installation or removal of such 
counterweights, provided that all of the following are met: 

(a) The counterweights are manufactured in accordance 
with a specific license issued by the United States 
nuclear regulatory commission authorizing distribution 
by the licensee pursuant to 1 0 CFR 40. 

(b) Each counterweight has been impressed with the 
following legend clearly legible through any plating 
or other covering: "DEPLETED URANIUM". This 
requirement need not be met by counterweights 
manufactured prior to December 31, 1969; provided, 
that such counterweights are impressed with the 
legend, "CAUTION - RADIOACTIVE MATERIAL -
URANIUM". 

(c) Each counterweight is durably and legibly labeled or 
marked with the identification of the manufacturer and 
the statement: "UNAUTHORIZED ALTERATIONS 
PROHIBITED". This requirement need not 
be met by counterweights manufactured prior 
to December 31, 1969; provided, that such 
counterweights are impressed with the legend, 
"CAUTION- RADIOACTIVE MATERIAL- URANIUM". 

(d) The exemption contained in this paragraph shall not 
be deemed to authorize the chemical, physical, or 
metallurgical treatment or processing of any such 
counterweights other than repair or restoration of any 
plating or other covering. 

(6) Natural or depleted uranium metal used as shielding 
constituting part of any shipping container, provided that: 

(a) The shipping container is conspicuously and legibly 
impressed with the legend "CAUTION - RADIOACTIVE 
SHIELDING - URANIUM". 

(b) The uranium metal is encased in mild steel or equally 
fire-resistant metal of minimum wall thickness of 
one-eighth inch [3.2 millimeters]. 

(7) Thorium contained in finished optical lenses, provided that 
each lens does not contain more than thirty percent by 
weight of thorium, and that the exemption contained in this 
paragraph shall not be deemed to authorize either: 
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(a) The shaping, grinding, or polishing of such lens or 
manufacturing processes other than the assembly of 
such lens into optical systems and devices without any 
alteration of the lens; or 

(b) The receipt, possession, use, or transfer of thorium 
contained in contact lenses, or in spectacles, or in 
eyepieces in binoculars or other optical instruments. 

(8) Uranium contained in detector heads for use in fire detection 
units, provided that each detector head contains not more 
than one hundred five becquerels [.005 microcurie] of 
uranium. 

{9) Thorium contained in any finished aircraft engine part 
containing nickel-thoria alloy, pro~ided that all of the following 
are met: 

(a) The thorium is dispersed in the nickel-thoria alloy in the 
form of finely divided thoria (thorium dioxide). 

(b) The thorium content in the nickel-thoria alloy does not 
exceed four percent by weight. 

d. The exemptions in subdivision c do nat authorize the manufacture 
,of any of the products described. 

2. Radi.oactive material other than source material. 

a. Exempt concentrations. 

(1) Except as provided in paragraph 2, any person is exempt 
from this chapter to the extent that such person receives, 
possesses, uses, transfers, owns, or acquires products 
containing radioactive material introduced in concentrations 
not in excess of those listed in Schedule A of this chapter. 

(2) No person may introduce radioactive material into a product 
or material knowing or having reason to believe that it 
will be transferred to persons exempt under paragraph 1 or 
equivalent regulations of the United States nuclear regulatory 
commission or any agreement state or licensing state, except 
in accordance with a specific license issued pursuant to 
subdivision a of subsection 5 of section 33-10-03-05 or the 
general license provided in sectibn 33-10-03-06. 

b. Exempt quantities. 
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(1) Except as provided in paragraphs 2 and 3, any person 
is exempt from this chapter to the extent that such 
person receives, possesses, uses, transfers, owns, or 
acquires radioactive material in individual quantities each of 
which does not exceed the applicable quantity set forth in 
Schedule B of this chapter. 

(2) This subdivision does not authorize the production, 
packaging, or repackaging of radioactive material for 
purposes of commercial distribution, or the incorporation of 
radioactive material into products intended for commercial 
distribution. 

(3) No person may, for purposes of commercial distribution, 
transfer radioactive material in the individual quantities 
set forth in Schedule B, knowing or having reason to 
believe that such quantities of radioactive material will 
be transferred to persons exempt under this subdivision 
or equivalent regulations of the United States nuclear 
regulatory commission, any agreement state, or a licensing 
state, except in accordance with a specific license issued by 
the United States nuclear regulatory commission pursuant to 
1 0 CFR 32.18 or by the department pursuant to subdivision b 
of subsection 5 of section 33-10-03-05 which license states 
that the radioactive material may be transferred by the 
licensee to persons exempt under this subdivision or the 
equivalent regulations of the United States nuclear regulatory 
commission, any agreement state, or a licensing state. 

c. Exempt items. 

(1) Certain items containing radioactive material. Except for 
persons who apply radioactive material to, or persons who 
incorporate radioactive material into, the following products, 
any person is exempt from this chapter to the extent that 
the person receives, possesses, uses, transfers, owns, 
or acquires the following products. (Authority to transfer 
possession or control by the manufacturer, processor, or 
producer of any equipment, device, commodity, or other 
product containing byproduct material whose subsequent 
possession, use, transfer, and disposal by all other persons 
are exempted from regulatory requirements may be obtained 
only from the United States nuclear regulatory commission, 
Washington, D.C. 20555): 

(a) Timepieces or hands or dials containing not more than 
the following specified quantities of radioactive material 
and not exceeding the following specified radiation 
dose rates: 
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[1] Nine hundred twenty-five megabecquerels 
[25 millicuries] of tritium per timepiece. 

[2] One hundred eighty-five megabecquerels 
[5 millicuries] of tritiu~ per hand. 

[3] Five hundred fifty-five megabecquerels 
[15 millicuries] of tritium per dial (bezels when 
used shall be considered as part of the dial). 

[4] Three and seven-tenths megabecquerels 
[ 1 00 microcuries] of· promethium-14 7 per watch 
or seven and four-tenths megabecquerels 
[200 microcuries] of promethium-147 per any 
other timepiece. 

[5] Seventy-four hundredths megabecquerels 
[20 microcuries] of promethium-147 
per watch hand or one and forty-eight 
hundredths megabecquerels [40 microcuries] of 
promethium-147 per other timepiece hand. 

[6] Two and twenty-two hundredths megabecquerels 
[60 microcuries] ofpromethium-147 per watch dial 
or four and forty-four hundredths megabecquerels 
[120 microcuries] of promethium-147 per other 
timepiece dial (bezels when used shall be 
considered as part of the dial). 

[7] The radiation dose rate from hands and dials 
containing promethjum-147 will not exceed, 
when measured tHrough fifty milligrams per 
square centimeter of absorber: 

[a] For wristwatches, one-tenth millirad 
[1 microgray] per hour at ten centimeters 
from any surface. 

[b] For pocket Watches, one-tenth millirad 
[1 microgray] per hour at one centimeter 
from any surface. 

[c) For any other timepiece, two-tenths millirad 
[2 micrograys] per hour at ten centimeters 
from any surface. 

[8] Thirty-seven kilobecquerels [1 microcurie] of 
radium-226 per timepiece in timepieces acquired 
prior to October 1 , 1982. 
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(b) Lock illuminators containing not more than five hundred 
fifty-five megabecquerels [15 millicuries] of tritium or not 
more than seventy-four megabecquerels [2 millicuries] 
of promethium-147 installed in automobile locks. 
The radiation dose rate from each lock illuminator 
containing promethium-147 will not exceed one millirad 
[1 0 micrograys] per hour at one centimeter from any 
surface when measured through fifty milligrams per 
square centimeter of absorber. 

(c) Balances of precision containing not more than 
thirty-seven megabecquerels [1 millicurie] of tritium 
per balance or not more than eighteen and one-half 
megabecquerels [0.5 millicurie] of tritium per balance 
part. 

(d) Automobile shift quadrants containing not more 
than nine hundred twenty-five megabecquerels 
[25 millicuries] of tritium. 

(e) Marine compasses containing not more than 
twenty-seven and seventy-five hundredths 
gigabecquerels [750 millicuries] of tritium gas 
and other marine navigational instruments containing 
not more than nine and twenty-five hundredths 
gigabecquerels [250 millicuries] of tritium gas. 

(f) Thermostat dials and pointers containing not more 
than nine hundred twenty-five megabecquerel 
[25 millicuries] of tritium per thermostat. 

(g) Electron tubes; provided, that each tube does not 
contain more than one of the following specified 
quantities of radioactive material: 

[1] Five and fifty-five hundredths gigabecquerels 
[150 millicuries] of tritium per microwave 
receiver protector tube or three hundred seventy 
megabecquerels [10 millicuries] of tritium per any 
other electron tube. 

[2] Thirty-seven kilobecquerels [1 microcurie] of 
cobalt-SO. 

[3] One hundred eighty-five kilobecquerels 
[5 microcuries] of nickel-63. 

[4] One and eleven hundredths megabecquerels 
[30 microcuries] of krypton-85]. 
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[5] One hundred eighty-five kilobecquerels 
[5 microcuries] of cesium-137. 

[6] One and eleven hl~mdredths megabecquerels 
[30 microcuries] of prbmethium-147. 

And provided further, that the radiation dose rate from 
each electron tube containing radioactive material do 
not exceed ten micrograys [1 millirad] per hour at one 
centimeter from any surface when measured through 
seven milligrams per square centimeter of absorber. 
For purposes of this subparagraph, "electron tubes" 
include spark gap tubes, power tubes, gas tubes 
including glow lamps, receiving tubes, microwave 
tubes, indicator tubes, pickli.lp tubes, radiation detection 
tubes, and any other completely sealed tube that is 
designed to conduct or control electrical currents. 

(h) Ionizing radiation measuring instruments containing, for 
purposes of internal calibration or standardization, one 
or more sources of radioactive material; provided, that: 

[1] Each source contain$ no more than one exempt 
quantity set forth in Schedule B of this chapter; 
and 

[2] Each instrument contains no more than ten 
exempt quantities. For purposes of this 
subparagraph an instrument's source may 
contain either one type or different types of 
radionuclides and an individual exempt quantity 
may be composed of fractional parts of one or 
more of the exempt quantities in Schedule B 
of this chapter, provided that the sum of such 
fractions shall not exceed unity. 

[3] For americium-241, one and 
hundredths kilobecquerels [0.05 
is considered an exempt quantity 
subparagraph. 

eighty-five 
microcurie] 
under this 

(i) Spark gap irradiators containing not more than 
thirty-seven kilobecquerels [1 microcurie] of cobalt-60 
per spark gap irradiator for use in electrically ignited 
fuel oil burners having a firing rate of at least three 
gallons [11.4 liters] per hour. 

(2) Self-luminous products containing radioactive material. 
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(a) Tritium, krypton-85, or promethium-147. Except 
for persons who manufacture, process, or produce 
self-luminous products containing tritium, krypton-85, 
or promethium-147, any person is exempt from this 
chapter to the extent that such person receives, 
possesses, uses, transfers, owns, or acquires tritium, 
krypton-85 or promethium-147 in self-luminous 
products manufactured, processed, produced, 
imported, or transferred in accordance with a specific 
license issued by the United States nuclear regulatory 
commission pursuant to 1 0 CFR 32.22, which license 
authorizes the transfer of the product to persons 
who are exempt from regulatory requirements. 
The exemptions in this paragraph do not apply 
to tritium, krypton-85, or promethium-147 used in 
products primarily for frivolous purposes or in toys or 
adornments. 

(b) Radium-226. Any person is exempt from this article 
to the extent that su·ch person receives, possesses, 
uses, transfers, or owns articles containing less than 
three and seven-tenths kilobecquerels [0.1 microcurie] 
of radium-226 which were acquired prior to October 1, 
1982. 

(3) Gas and aerosol detectors containing radioactive material. 

(a) Except for persons who manufacture, process, 
or produce gas and aerosol detectors containing 
radioactive material, any person is exempt from this 
chapter to the extent that such person receives, 
possesses, uses, transfers, owns, or acquires 
radioactive material in gas and aerosol detectors 
designed to protect life or property from fires and 
airborne hazards provided that detectors containing 
radioactive material shall have been manufactured, 
imported, or transferred in accordance with a specific 
license issued by the United States nuclear regulatory 
commission or a licensing state, pursuant to 1 0 CFR 
32.26, or equivalent, which authorizes the transfer 
of the detectors to persons who are exempt from 
regulatory requirements. (Authority to transfer 
possession or control by the manufacturer, processor, 
or producer of any equipment, device, commodity, or 
other product containing byproduct material whose 
subsequent possession, use, transfer, and disposal 
by all other persons are exempted from regulatory 
requirements may be obtained only from the United 
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States nuclear regulatory commission, Washington, 
D.C. 20555.) 

(b) Gas and aerosol detectors previously manufactured 
and distributed to general licensees in accordance 
with a specific license issued by an agreement state 
shall be considered exempt under subparagraph a, 
provided that the device is labeled in accordance 
with the specific license authorizing distribution of the 
general licensed device, a~d provided further that they 
meet the requirements of subdivision c of subsection 5 
of section 33-10-03-05. 

(c) Gas and aerosol detectors containing naturally 
occurring and accelerator-produced radioactive 
material previously manufactured and distributed 
in accordance with a sp~cific license issued by a 
licensing state shall . be · considered exempt under 
subparagraph a, provided that the device is labeled 
in accordance with the specific ricense authorizing 
distribution, and provided • further that they meet the 
requirements of subdivision c of subsection 5 of section 
33-1 0-03-05. 

(4) Resins containing scandium-46 and designed for sand 
consolidation in oil wells. Any person is exempt from 
this chapter to the extent that such person receives, 
possesses, uses, transfers, owns, or acquires synthetic 
plastic resins containing scandium-46 which are designed 
for sand consolidation in oil wells. Such resins shall 
have been manufactured or imported in accordance with 
a specific license issued by the United States nuclear 
regulatory commission, or shall have been manufactured in 
accordance with the specifications contained in a specific 
license issued by the department or any agreement state 
to the manufacturer of such resins pursuant to licensing 
requirements equivalent to thG>se in 10 CFR 32.16 and 
32.17 of the regulations of the United States nuclear 
regulatory commission. This exemption does not authorize 
the manufacture of any resins containing scandium-46. 

m1 Radioactive drug: Capsules containing carbon-14 urea for 
"in vivo" diagnostic use for humans. 

00 Except as provided in subparagraphs b and c. any 
person is exempt from the reguirements of this chapter 
to the extent that such person receives. possesses. 
uses. transfers. owns. or acguires capsules containing 
thirty-seven kilobecguerel$ [1 microcurie] of carbon-14 
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urea (allowing for nominal variation that may occur 
during the manufacturing process) each. for "in vivo" 
diagnostic use for humans . 

.(Ql Any person who desires to use the capsules for 
research involving human subjects shall apply for and 
receive a specific license pursuant to chapter 33-1 0-07. 

W Any person who desires to manufacture. prepare. 
process. produce. package. repackage. or transfer 
for commercial distribution such capsules shall apply 
for and receive a specific license pursuant to section 
33-10-03-05. 

@ Nothing in this paragraph relieves persons from 
complying with applicable United States food and drug 
administration. other federal. and state reguirements 
governing receipt administration. and use of drugs. 

History: Amended effective October 1, 1982; Juhe 1, 1986; June 1, 1992; May 1, 
1998: March 1. 2003. 
General Authority: NDCC 23-20.1-04 
-Law Implemented: NDCC 23-20.1-04, 23-20.1-04.3, 23-20.1-04.4 

33·1 0-03-03. Licenses. Licenses for radioactive materials are of two types: 
general and specific. 

1 . General licenses provided in this chapter are effective without the 
filing of applications with the department or the issuance of licensing 
documents to the particular persons, although registration with the 
department or the filing of a certificate with the department may be 
required by the particular general license. The general licensee is 
subject to all other applicable portions of this article and any limitations 
of the general license. 

2. Specific licenses require the submission of an application to the 
department and the issuance of a licensing document by the 
department. The licensee is subject to all applicable portions of this 
article as well as any limitations specified in the licensing document. 

History: Amended effective June 1, 1992: March 1. 2003. 
General Authority: N DCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04. 

33·1 0-03-04. General licenses. 

1. General licenses - source material. 
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a. A general license is hereby issued authorizing commercial and 
industrial firms, research, education,al and medical institutions, 
and state and local government agencies to use and transfer not 
more than fifteen pounds [6.82 kilog1rams] of source material at 
any one time for research, developm~nt, educational, commercial, 
or operational purposes. A person authorized to use or transfer 
source material, pursuant to this general license, may not receive 
more than a total of one hundred fifty pounds [68.2 kilograms] of 
source material in any one calendar year. 

b. Persons who receive, possess, use, or transfer source material 
pursuant to the general license issued in subdivision a are exempt 
from the provisions of chapters 33-10-04.1 and 33-1 0-1 0 to the 
extent that such receipt, possession, use, or transfer is within 
the terms of such general license; provided, however, that this 
exemption shall not be deemed to apply to any such person who 
is also in possession of source material under a specific license 
issued pursuant to this chapter. 

c. Persons who receive, possess, use, or transfer source material 
pursuant to the general license in subdivision a are prohibited 
from administering source material, or the radiation therefrom, 
either externally or internally, to human beings except as may be 
authorized by the department in a specific license. 

d. A general license is hereby issued authorizing the receipt of title 
to source material without regard to q~antity. This general license 
does not authorize any person to receive, possess, use, or transfer 
source material. 

e. Depleted uranium in industrial products and devices. 

(1) A general license is hereby issued to receive, acquire, 
possess, use, or transfer, in acqordance with paragraphs 2, 
3, 4, and 5, depleted uranium contained in industrial products 
or devices for the purpose of providing a concentrated mass 
in a small volume of a product or device. 

(2) The general license in paragraph 1 applies only to industrial 
products or devices which have been manufactured either in 
accordance with a specific license issued to the manufacturer 
of the products or devices pursuant to subdivision a of 
subsection 5 of section 33-1 0-03-05 or in accordance with 
a specific license issued to the manufacturer by the United 
States nuclear regulatory commission or an agreement state 
which authorizes manufacture of the products or devices 
for distribution to persons generally licensed by the United 
States nuclear regulatory commission or an agreement state. 
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(3) (a) Persons who receive, acquire, possess, or use 
depleted uranium pursuant to the general license 
established by paragraph 1 shall file form SFN 16092 
"registration certificate - use of depleted uranium under 
general license" with the department. The form shall 
be submitted within thirty days after the first receipt or 
acquisition of such depleted uranium. The registrant 
shall furnish the following information and such other 
information as may be required by that form: 

[1] Name and address of the registrant. 

[2] A statement that the registrant has developed and 
will maintain procedures designed to establish 
physical control over the depleted uranium 
described in paragraph 1 and designed to prevent 
transfer of such depleted uranium in any form, 
including metal scrap, to persons not authorized 
to receive the depleted uranium. 

[3] Name and title, address, and telephone number 
of the individual duly authorized to act for and 
on behalf of the registrant in supervising the 
procedures identified in item 2 of subparagraph a. 

(b) The registrant possessing or using depleted uranium 
under the general license established by paragraph 1 
shall report in writing to the department any changes 
in information furnished by the registrant in form 
SFN 16092 "registration certificate - use of depleted 
uranium under general license". The report shall be 
submitted within thirty days after the effective date of 
such change. 

(4) A person who receives, acquires, possesses, or uses 
depleted uranium pursuant to the general license established 
by paragraph 1 : 

(a) May not introduce such depleted uranium, in any form, 
into a chemical, physical, or metallurgical treatment 
or process, except a treatment or process for repair 
or restoration of any plating or other covering of the 
depleted uranium. 

(b) May not abandon such depleted uranium. 

(c) Shall transfer or dispose of such depleted uranium 
only by transfer in accordance with subsection 12 of 
section 33-10-03-05. In the case where the transferee 
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receives the depleted uranium pursuant to the general 
license established by paragraph 1, the transferor 
shall furnish the transferee a copy of this article and 
a copy of form SFN 16092. In the case where the 
transferee receives the depleted uranium pursuant 
to a general license contained in the United States 
nuclear regulatory commission's or agreement state's 
regulation equivalent to paragraph 1, the transferor 
shall furnish the transferee a copy of this article and 
a copy of form SFN 16092 accompanied by a note 
explaining that use of the product or device is regulated 
by the United States nuclear regulatory commission or 
agreement state under requirements substantially the 
same as those in this article. 

(d) Within thirty days of any transfer, shall report in writing 
to the department the name and address of the person 
receiving the depleted uranium pursuant to such 
transfer. 

(e) May not export such depleted uranium except in 
accordance with a license' issued by the United States 
nuclear regulatory commission pursuant to 1 0 CFR 
110. 

(5) Any person receiving, acquiring, possessing, using, or 
transferring depleted uranium pursuant to the general license 
established by paragraph 1 is exempt from the requirements 
of chapters 33-10-04.1 and 33-10-10 with respect to the 
depleted uranium covered by that general license. 

2. General licenses • radioactive material other than source material. 

a. Certain devices and equipment. A general license is hereby 
issued to transfer, receive, acquire, own, possess, and use 
radioactive material incorporated in the following devices or 
equipment which have been manufactured, tested, and labeled 
by the manufacturer in accordance with a specific license issued 
to the manufacturer by the United States nuclear regulatory 
commission for use pursuant to 10 CFR 31.3. This general 
license is subject to the provisions of sections 33-10-01-06 
through 33-1 0-01-11, paragraph 2 of subdivision a of subsection 
2 of section 33-1 0-03-02, subsections 7, 12, and 13 of section 
33-10-03-05, and chapters 33-10-04.1, 33-10-10, and 33-10-13. 
(Attention is directed particularly to the provisions of chapter 
33-10-04.1 which relate to the labeling of containers.) 

(1) Static elimination device. Devioes designed for use as static 
eliminators which contain, as a sealed source or sources, 
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radioactive material consisting of a total of not more than 
eighteen and five-tenths megabecquerels [500 microcuries] 
of polonium-21 0 per device. 

(2) lon generating tube. Devices designed for ionization of air 
which contain, as a sealed source or sources, radioactive 
material consisting of a total of not more than eighteen 
and five-tenths megabecquerels [500 microcuriesJ ef-a of 
polonium-21 0 per device or a total of not more than one 
and eighty-five hundredths gigobecquerels [50 millicuries] of 
hydrogen-3 (tritium) per device. 

b. Certain detecting. measuring, gauging, 8'f'td or controlling devices 
and certain devices for producing light or an ionized atmosphere. 

(1) A general license is hereby issued to commercial and 
industrial firms and to research, educational, and medical 
institutions, individuals in the conduct of their business, and 
state or local government agencies to own, receive, acquire, 
possess, use, or transfer in accordance with the provisions 
of paragraphs 2, 3, and 4, radioactive material, excluding 
special nuclear material, contained in devices designed 
and manufactured for the purpose of detecting, measuring, 
gauging, or controlling thickness, density, level, interface 
location, radiation, leakage, or qualitative or quantitative 
chemical composition, or for producing light or an ionized 
atmosphere. 

(2) The general license in paragraph 1 applies only to radioactive 
material contained in devices which have been manufactured 
or initially transferred and labeled in accordance with the 
specifications contained in a specific license issued by the 
department pursuant to subdivision d of subsection 5 of 
section 33-1 0-03-05 or in aeeefdanee witl'i tl'ie speeifieatiens 
eentainee in a an eguivalent specific license issued by the 
United States nuclear regulatory commission, an agreement 
state, or a licensing state wl'iiel'i autl'ierizes eistributien 
ef eeviees te persens ~enerally lieensee by tl'ie nuelear 
re~ulatery eernrnissien, an a~reernent state, er a lieensin~ 
sti!te. (Re~ulatiens under tl'ie Federal Feed, Dru~. and 
Cesrnetie Aet autl'ierizin~ tl'ie use ef raeieaethre eentrel 
deviees in feed preduetien require eertain additienal labelin~ 
tl'iereen wl'iiel'i is feund in 21 CFR 179.21.) 

The devices must have been received from one of the 
specific licensees described in paragraph 2 or through a 
transfer made under subparagraph i of paragraph 3. 
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(3) Any person who owns, receives, acquires, possesses, uses, 
or transfers radioactive material in a device pursuant to the 
general license in paragraph 1 : 

(a) Shall assure that all labels affixed to the device at the 
time of receipt, and bearing a statement that removal of 
the label is prohibited, are maintained thereon and shall 
comply with all instructions and precautions provided by 
such labels. 

(b) Shall assure that the device is tested for leakage of 
radioactive material and proper operation of the on-off 
mechanism and indicator, if any, at no longer than 
six-month intervals or at such other intervals as are 
specified in the label; however: 

[1] Devices containing only krypton need not be 
tested for leakage of radioactive material. 

[2] Devices containing only tritium or not more 
than three and seven-tenths megabecquerels 
[100 microcuries] bf other beta or gamma 
emitting material or thirty-seven hundredths 
megabecquerels [1 0 microcuries] of alpha 
emitting material and devices held in storage 
in the original shipping container prior to initial 
installation need not be tested for any purpose. 

(c) Shall assure that the tests. required by subparagraph b 
and other testing, installation, servicing, and removal 
from installation involving the radioactive materials, its 
shielding or containment, are performed: 

[1] In accordance with the instructions provided by 
the labels; or 

[2] By a person holding a specific license from the 
department, the United States nuclear regulatory 
commission, an agr~ement state, or a licensing 
state to perform such activities. 

(d) Shall maintain records showing compliance with the 
requirements of subparagraphs b and c. The records 
shall show the results of tests. The records also shall 
show the dates of performance of, and the names of 
persons performing, testing, installation servicing and 
removal from installation • concerning the radioactive 
material, its shielding or containment. Reeerds Each 
record of tests- a test for leakage of radioactive material 
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required by subparagraph b must be maifltaifled 
retained for twe three years after the next required 
leak test is performed or until the sealed source is 
transferred or disposed of. Reeefds Each record of 
tests a test of the on-off mechanism and indicator 
required by subparagraph b must be maifltaifled 
retained for twe three years after the next required test 
of the on-off mechanism and indicator is performed 
or until the sealed source is transferred or disposed 
of. Reeerds wt=liet=l are Each record that is required 
by subparagraph c must be maifltaifled retained for a 
peried ef t¥te three years from the date of the recorded 
event or until the device is transferred or disposed of. 

(e) Upefl tt=le eeeuffeflee ef Shall immediately suspend 
operation of the device if there is a failure of or 
damage to, or any indication of a possible failure 
of or damage to, the shielding of the radioactive 
material or the on-off mechanism or indicator, or upon 
the detection of one hundred eighty-five becquerels 
[0.005 microcurie] or more removable radioactive 
material, st=lall immediately suspefld epef'Btiefl ef tt=le 
deviee. The device may not be operated until it has 
been repaired by the manufacturer or other person 
holding a specific license from the department, the 
United States nuclear regulatory commission, an 
agreement state, or a licensing state to repair such 
devices-;-er. The device and any radioactive material 
from the device may only be disposed of by transfer 
to a person authorized by a specific license to receive 
the radioactive material contained in the device '8f'td;
withifl thirty days, fufflish te the departmeflt a or as 
otherwise approved by the department. A report 
containing a brief description of the event and the 
remedial action taken: and in the case of detection of 
one hundred eighty-five becguerels [0.005 microcurie] 
or more removable radioactive material or failure of or 
damage to a source likely to result in contamination of 
the premises or environs. a plan for ensuring that the 
premises and environs are acceptable for unrestricted 
use. must be furnished to the department within thirty 
days. Under these circumstances. the criteria set out 
in subsection 2 (radiological criteria for unrestricted 
use) of section 33-10-04.1-18 may be applicable. as 
determined by the department on a case-by-case 
basis. 

(f) Shall not abandon the device containing radioactive 
material. 
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(g) E>me~t as ~reviaea ifl sub~aragra~R R, sRall traflsfer er 
ais~ese ef tRe ae·,·iee ee~taifliflg raaieaeti't'e material 
eflly by traflsfer te a s~eeifle lieer1see ef tRe de~artment, 
tRe Ur1itea States Ruelear regulatory eemmissiefl, an 
agreemeflt state, er a lieemsing state WRese s~eeifie 
lieeflse eutRerizes tRe ~ersefl te reeeive tRe aeviee 
aRe v.·itRifl tRirt)' days after trar1sfer ef a aeviee te a 
s~eeifie lieensee SRell fumisR te tRe ae~artmeflt a re~ert 
eefltaifliRg iaeRtifieetiefl ef'tf:le aeviee by FRaRufaeturer's 
Rame aRe meael Rumber aRe tRe flame eRa address ef 
tRe ~ersefl reeeiviflg tRe aeviee. Ne re~ert is required 
if tRe deviee is traflsferrea te tRe speeifie lieer1see ifl 
erder te ebtaifl a re~leeemeflt aeviee. Shall not export 
the device containing radioactive material except in 
accordance with 10 CFR part 110. 

tf't7 SRell trar1sfer tRe de't·iee te SfletRer gefleral lieeflsee 
enif.' 

f4l 'l'IRere tRe ae't·iee remeifls ifl use at a ~artieuler 
leeatiefl. lfl sueR ease tRe treflsferer sRell gi·te 
tRe trar1sferee a ee~y ef tRis eRa~ter afld afly 
safety aeeumeRts ieeRtifiea ifl tRe label eR tRe 
aeviee efld withifl thirty days ef the traflsfer, re~ert 
te the de~artffieflt tt=le FRaflufeeturer's flame and 
medel flUFRber ef de·,·iee traflsferred, the flame 
efld address ef the traflsferee, eRa the flSFRe er 
~esitiefl ef efl iflaivieuel whe may eeflstitute a 
~eiRt ef eentaet beh\·eefl the ee~ertmeflt eRd tRe 
transferee; er 

f2t \\'here the de·tiee is Reid ifl storage ifl the erigiRal 
shi~~iflg eefltaifler at its ifltefldea leeatiefl ef use 
~rier te iflitial use by a ger1eral lieeRsee. 

tit Shall eem~ly witR the previsieRs ef subseetiefls 1, 2, 3, 
aRe 6 ef seetieR 33 1 0 04.1 16 fer re~ertiRg reeietieR 
iReideRts, tl'left, er less ef lieeRsee materiel, but sl'lall 
be e~em~t frem the ether requiremeRts ef ehapters 
33 10 04.1 Sfld 33 10 10. 

~ TRe geReral lieeRse iR ~aragra~h 1 dees Ret autherize the 
maRufaeture ef eeviees eeRtaiRiRg raeieaeti't'e materiel. 

t5} Tl'le geReral lieeRse ~re·tidea iR ~aragraph 1 is subject te 
tl'le ~revisieRs ef seetieRs 33 10 01 06 threugR 33 10 01 11, 
subseetiefls 7, 12, BAd 13 ef seetieR 33 1 0 03 05, aRe 
eha~ter 33 1 0 13. 
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(h) [1] Shall transfer or dispose of the device containing 
radioactive material only by export as provided by 
10 CFR part 110. by transfer to another general 
licensee as authorized in subparagraph i. or 
to a person authorized to receive the device 
by a specific license issued under this chapter 
(including licenses under this chapter authorizing 
waste collection). or eguivalent regulations of the 
United States nuclear regulatory commission. 
an agreement state. a licensing state. or as 
otherwise approved under item 3. 

!21 Shall furnish a report to the department within 
thirty days after the transfer of a device to a 
specific licensee or export. The report must 
contain: 

!§1 . The identification of the device by 
manufacturer's (or initial transferor's) name, 
model number. and serial number; 

.[QJ The name. address. and license number 
of the person receiving the device {license 
number not applicable if exported): and 

.[9 The date of the transfer. 

LID Shall obtain written department approval before 
transferring the device to any other specific 
licensee not specifically identified in item 1. 

ill Shall transfer the device to another general licensee 
only if: 

ill The device remains in use at a particular 
location. In this case. the transferor shall give 
the transferee a copy of this subdivision. section 
33-1 0-03-01 . subsection 4. section 33-1 0-03-1 0. 
and subsections 1 and 2 of section 33-10-04.1-16. 
and any safety documents identified in the label 
of the device. Within thirty days of the transfer. 
the transferor shall report to the department: 

!ru The manufacturer's (or initial transferor's) 
name: 

.[QJ The model number and the serial number of 
the device transferred: 
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{9 The transferee's name and mailing address 
for the location .of use: and 

UU The name. title. and telephone number 
of the responsible individual identified 
by the transferee in accordance with 
subparagraph 1 to have knowledge of 
and authority to take actions to ensure 
compliance with the appropriate rules and 
requirements: or 

~ The device is held in storage by an intermediate 
person in the original shipping container at its 
intended location of use prior to initial use by a 
general licensee. 

ill. Shall comply with the provisions of subsections 1 
and 2 of section 33-10-04,1-16 for reporting radiation 
incidents. and theft or loss of licensed material. but shall 
be exempt from the othet requirements of chapters 
33-10-04.1 and 33-10-10. 

ill Shall respond to written requests from the department 
to provide information relating to the general license 
within thirty calendar days of the date of the request. 
or other time specified in the request. If the general 
licensee cannot provide the requested information 
within the allotted time. it shall. within that same time 
period. request a longer period to supply the information 
by submitting a letter to the department and provide 
written justification as to why it cannot comply. 

ill. Shall appoint an individual responsible for having 
knowledge of the appropriate rules and requirements 
and the authority for taking required actions to comply 
with appropriate rules and. requirements. The general 
licensee. through this individual. shall ensure the 
day-to-day compliance with appropriate rules and 
requirements. This appointment does not relieve the 
general licensee of any of its responsibility in this 
regard. 

(m) [1] Shall register. in accordance with items 2 and 3. 
devices containing at least three hundred seventy 
megabecquerels [10 millicuries] of cesium-137. 
three thousand seven hundred kilobecguerels 
[1 00 microcuries] of strontium-90. thirty-seven 
megabecguerels (1 . millicurie] of cobalt-60. or 
thirty-seven megabecquerels (1 millicurie] of 
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americium-241 or any other transuranic (i.e .. 
element with atomic number greater than uranium 
(ninety-two)). based on the activity indicated on 
the label. Each address for a location of use. as 
described under subitem d of item 3. represents 
a separate general licensee and requires a 
separate registration and fee. 

!21 If in possession of a device meeting the criteria of 
item 1. shall register these devices annually with 
the department and shall pay the fee required 
by chapter 33-1 0-11. Registration must be 
done by verifying. correcting. and adding to the 
information provided in a request for registration 
received from the department. The registration 
information must be submitted to the department 
within thirty days of the date of the request 
for registration or as otherwise indicated in the 
request. In addition. a general licensee holding 
devices meeting the criteria of item 1 is subject 
to the bankruptcy notification requirement in 
subsection 3 . 

.@1 In registering devices. the general licensee 
shall furnish the following information and any 
other information specifically requested by the 
department: 

{W Name and mailing address of the general 
licensee. 

I.bl Information about each device: the 
manufacture (or initial transferor). model 
number. serial number. the radioisotope 
and activity (as indicated on the Iabeil. 

[9 Name. title. and telephone number of 
the responsible person designated as a 
representative of the general licensee 
under subparagraph 1. 

IQl Address or location at which the devices are 
used and stored. For portable devices. the 
address of the primary place of storage . 

.[gJ Certification by the responsible 
representative of the general licensee 
that the information concerning the devices 
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has been verified through a physical 
inventory and checking of label information. 

Ifl Certification by the responsible 
representative of the general licensee 
that they are aware of the requirements of 
the general license. 

~ Persons generally licensed by another agreement 
state or licensing state or the United States 
nuclear regulatory • commission with respect 
to devices meeting. the criteria in item 1 are 
not subject to registration requirements if the 
devices are used in areas subject to department 
jurisdiction for a period less than one hundred 
eighty days in any calendar year. The department 
will not request registration information from such 
licensees . 

.(Dl Shall report changes to the mailing address for the 
location of use (including change in the name of the 
general licensee) to the department within thirty days 
of the effective date of the change. For a portable 
device. a report of address change is only required for 
a change in the device's primary place of storage . 

. .(Ql May not hold devices that are not in use for longer 
than two years. If devices with shutters are not being 
used. the shutter must be locked in the closed position. 
The testing required by subparagraph b need not be 
performed during the period of storage only. However. 
when devices are put back into service or transferred 
to another person. and have not been tested within 
the required test interval. they must be tested for 
leakage before use or transfer and the shutter tested 
before use. Devices kept in standby for future use are 
excluded from the two-year time limit if the general 
licensee performs quarterly physical inventories of 
these ~evices while they are in standby. 

® The general license in paragraph 1 does not authorize the 
manufacture or import of devices containing radioactive 
material. 

@ General license to install devices generally licensed in 
subdivision b. Any person Who holds a specific license 
issued by the United States nuclear regulatory commission 
or an agreement state or a licensing state authorizing the 
holder to manufacture. instalL or service a device described 
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in subdivision b within an agreement state or licensing state 
or nonagreement state is hereby granted a general license to 
install and service such device in areas subject to department 
jurisdiction. provided that: 

.(g)_ The device has been manufactured. labeled. installed. 
and serviced in accordance with applicable provisions 
of the specific license issued to such person by the 
United States nuclear regulatory commission or the 
agreement state or the licensing state . 

.(Ql Such person assures that any labels required to be 
affixed to the device under rules or regulations of the 
United States nuclear regulatory commission or the 
agreement state or the licensing state which licensed 
manufacture of the device bear a statement that 
removal of the label is prohibited. 

c. Luminous safety devices for aircraft. 

(1) A general license is hereby issued to own, receive, acquire, 
possess, and use tritium or promethium-147 contained in 
luminous safety devices for use in aircraft, provided all of the 
following are met: 

(a) Each device contains not more than three hundred 
seventy gigabecquerels [1 0 curies] of tritium or eleven 
and one-tenths gigabecquerels [300 millicuries] of 
promethium-147. 

(b) Each device has been manufactured, assembled, or 
imported in accordance with a specific license issued 
by the United States nuclear regulatory commission, 
or each device has been manufactured or assembled 
in accordance with the specifications contained in 
a specific license issued by the department or any 
agreement state to the manufacturer or assembler 
of such device pursuant to licensing requirements 
equivalent to those in 10 CFR 32.53 of the regulations 
of the United States nuclear regulatory commission. 

(2) Persons who own, receive, acquire, possess, or use 
luminous safety devices pursuant to paragraph 1 shall 
comply with the provisions of subsections 1, 2, 3, and 5 of 
section 33-10-04.1-16 for reporting radiation incidents, theft, 
or loss of licensed material, but shall be exempt from the 
other requirements of chapters 33-10-04.1 and 33-10-10. 
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(3) This general license does not • authorize the manufacture, 
assembly, or repair of luminous safety devices containing 
tritium or promethium-147. 

{4) This general license does not authorize the ownership, 
receipt, acquisition, possession, or use of promethium-147 
contained in instrument dials. 

(5) This general license is subject to the provisions of sections 
33-10-01-06 through 33-10-01-11, subsections 7, 12, and 13 
of section 33-10-03-05, and chapter 33-10-13. 

d. Ownership of radioactive material. A general license is hereby 
issued to own radioactive material without regard to quantity. 
Notwithstanding any other provisions of this chapter, this general 
license does not authorize the manufacture, production, transfer, 
receipt, possession, or use of radioactive material. 

e. Calibration and reference sources. 

(1) A general license is hereby issued to those persons listed 
below to own, receive, acquire, possess, use, and transfer, 
in accordance with the provisions of paragraphs 4 and 5, 
americium-241 in the form of calibration or reference sources: 

(a) Any person who holds a specific license issued by the 
department which authorizes the person to receive, 
possess, use, and transfer radioactive material. 

(b) Any person who holds a specific license issued by the 
United States nuclear regulatory commission which 
authorizes the person to receive, possess, use, and 
transfer special nuclear material. 

(2) A general license is hereby issued to own, receive, possess, 
use, and transfer plutonium in the form of calibration or 
reference sources in accordance with the provisions of 
paragraphs 4 and 5 to any person who holds a specific 
license issued by the department which authorizes the 
person to receive, possess, use, and transfer radioactive 
material. 

(3) A general license is hereby issued to own, receive, possess, 
use, and transfer radium-226 in the form of calibration or 
reference sources in accordance with the provisions of 
paragraphs 4 and 5 to any person who holds a specific 
license issued by the department which authorizes the 
person to receive, possess, use, and transfer radioactive 
material. 
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(4) The general licenses in paragraphs 1, 2, and 3 apply 
only to calibration or reference sources which have 
been manufactured in accordance with the specifications 
contained in a specific license issued to the manufacturer 
or importer of the sources by the United States nuclear 
regulatory commission pursuant to 10 CFR 32.57 or 10 CFR 
70.39 or which have been manufactured in accordance with 
the specifications contained in a specific license issued to 
the manufacturer by the department, any agreement state or 
licensing state pursuant to licensing requirements equivalent 
to those contained in 10 CFR 32.57 or 10 CFR 70.39 of 
the regulations of the United States nuclear regulatory 
commission. 

(5) The general licenses provided in paragraphs 1, 2, and 
3 are subject to the provisions of sections 33-10-01-06 
through 33-10-01-11, subsections 7, 12, and 13 of section 
33-10-03-05, and chapters 33-10-04.1, 33-10-10, and 
33-10-13. In addition, persons who own, receive, acquire, 
possess, use, or transfer one or more calibration or reference 
sources pursuant to these general licenses: 

(a) Shall not possess at any one time, at any one location 
of storage or use, more than one hundred eighty-five 
kilobecquerels [5 microcuries] of americium-241, one 
hundred eighty-five kilobecquerels [5 microcuries] of 
plutonium, or one hundred eighty-five kilobecquerels 
[5 microcuries] of radium-226 in such sources. 

(b) Shall not receive, possess, use, or transfer such 
source unless the source, or the storage container, 
bears a label which includes the following statement 
or a substantially similar statement which contains the 
information called for in the following statement: 

[1] The receipt, possession, use, and transfer of this 
source, Model , Serial No. , are 
subject to a general license and the regulations of 
the United States nuclear regulatory commission 
or of a state with which the commission has 
entered into an agreement for the exercise of 
regulatory authority. Do not remove this label. 

CAUTION -RADIOACTIVE MATERIAL- THIS 
SOURCE CONTAINS (AMERICIUM-241). 
(PLUTONIUM) (Showing only the name of 
the appropriate material.) DO NOT TOUCH 
RADIOACTIVE PORTION OF THIS SOURCE. 
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Name of manufacturer or importer 

[2] The receipt, possession, use, and transfer of 
this source, Model , Serial No. , are 
subject to a general license and the regulations 
of any licensing state. Do not remove this label. 

CAUTION - RADIOACTIVE MATERIAL - THIS 
SOURCE CONTAINS RADIUM-226. DO NOT 
TOUCH RADIOACTIVE PORTION OF THIS 
SOURCE. 

Name of manufacturer or importer 

(c) Shall not transfer, abandon, or dispose of such 
source except by transfer to a · person authorized 
by a license from the department, the United States 
nuclear regulatory commission, an agreement state, or 
a licensing state to receive the source. 

(d) Shall store such source, except when the source is 
being used, in a closed container adequately designed 
and constructed to contain americium-241, plutonium, 
or radium-226 which might otherwise escape during 
storage. 

(e) Shall not use such source for any purpose other 
than the calibration of radiation detectors or the 
standardization of other sources. 

(6) These general licenses do not authorize the manufacture of 
calibration or reference sources containing americium-241, 
plutonium, or radium-226. 

f. General license for use of radioactive material for certain in vitro 
clinical or laboratory testing. (The new drug provisions of the 
Federal Food, Drug, and Cosmetic Act also govern the availability 
and use of any specific diagnostic drugs in interstate commerce.) 

(1) A general license is hereby issued to any physician, 
veterinarian, clinical laboratory, or hospital to receive, 
acquire, possess, transfer, or use, for any of the 
following stated tests, in accordance with the provisions 
of paragraphs 2, 3, 4, 5, and 6, the following radioactive 
materials in prepackaged units for use in in vitro clinical 
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or laboratory tests not involving internal or external 
administration of radioactive material, or the radiation 
therefrom, to human beings or animals: 

(a) Carbon-14, in units not exceeding three hundred 
seventy kilobecquerels [1 0 microcuries] each. 

(b) Cobalt-57, in units not exceeding three hundred 
seventy kilobecquerels [1 0 microcuries] each. 

(c) Hydrogen-3 (tritium), in units not exceeding one 
and eighty-five hundredths megabecquerels 
[50 microcuries] each. 

(d) lodine-125, in units not exceeding three hundred 
seventy kilobecquerels [1 0 microcuries] each. 

(e) Mock iodine-125 reference or calibration sources, 
in units not exceeding one hundred eighty-five 
becquerels [0.005 microcurie] of iodine-129 and one 
hundred eighty-five becquerels [0.005 microcurie] of 
americium-241 each. 

(f) lodine-131, in units not exceeding three hundred 
seventy kilobecquerels [1 0 microcuries] each. 

(g) Iron-59, in units not exceeding seven hundred forty 
kilobecquerels [20 microcuries] each. 

(h) Selenium-75, in units not exceeding three hundred 
seventy kilobecquerels [1 0 microcuries] each. 

(2) No person shall receive, acquire, possess, use, or transfer 
radioactive material pursuant to the general license 
established by paragraph 1 until the person has filed 
Department Form SFN 8423, "Certificate - In Vitro Testing 
with Radioactive Material Under General License", with the 
department and received from the department a validated 
copy of Department Form SFN 8423 with certification number 
assigned. The physician, veterinarian, clinical laboratory, 
or hospital shall furnish on Department Form SFN 8423 the 
following information and such other information as may be 
required by that form: 

(a) Name and address of the physician, veterinarian, 
clinical laboratory, or hospital. 

(b) The location of use. 
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(c) A statement that the physician, veterinarian, clinical 
laboratory, or hospital has appropriate radiation 
measuring instruments to carry out in vitro clinical or 
laboratory tests with radioactive material as authorized 
under the general license in paragraph 1 and that such 
tests will be performed only by personnel competent in 
the use of such instruments and in the handling of the 
radioactive material. 

{3) A person who receives, acquires, possesses, or uses 
radioactive material pursuant to the general license 
established by paragraph 1 shall comply with the following: 

(a) The general licensee shall not possess at any one 
time, pursuant to the general license in paragraph 1 , at 
any one location of storage or use, a total amount 
of iodine-125, iodine-131, selenium-75, iron-59, 
or cobalt-57 in excess of seven and four-tenths 
megabecquerels [200 microcuries]. 

(b) The general licensee shall store the radioactive 
material, until used, in the original shipping container or 
in a container providing equivalent radiation protection. 

(c) The general licensee shall use the radioactive material 
only for the uses authorized by paragraph 1. 

(d) The general licensee shall not transfer the radioactive 
material to a person who is not authorized to receive 
it pursuant to a license issued by the department, 
the United States nuclear regulatory commission, any 
agreement state, or a licensing state, nor transfer the 
radioactive material in any manner other than in the 
unopened, labeled shipping container as received from 
the supplier. 

(e) The general licensee shall dispose of the mock 
iodine-125 reference or calibration sources described 
in subparagraph e of paragraph 1 as required by 
subsection 1 of section 33-10-04.1-14. 

(4) The general licensee shall not receive, acquire, possess, or 
use radioactive material pursuant to paragraph 1 : 

(a) Except as prepackaged units which are labeled in 
accordance with the provisions of a specific license 
issued by the United States nuclear regulatory 
commission, any agreement state, or a licensing state 
which authorizes the manufacture and distribution 
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of iodine-125, iodine-131, carbon-14, hydrogen-3 
(tritium), iron-59, selenium-75, cobalt-57, or mock 
iodine-125 to persons generally licensed under this 
subdivision or its equivalent; and 

(b) Unless one of the following statements, as appropriate, 
or a substantially similar statement which contains the 
information called for in one of the following statements, 
appears on a label affixed to each prepackaged unit or 
appears in a leaflet or brochure which accompanies the 
package: 

[1] This radioactive material may be received, 
acquired, possessed, and used only by 
physicians, veterinarians, clinical laboratories, 
or hospitals and only for in vitro clinical or 
laboratory tests not involving internal or external 
administration of the material, or the radiation 
therefrom, to human beings or animals. Its 
receipt, acquisition, possession, use, and transfer 
are subject to this article and a general license of 
the United States nuclear regulatory commission 
or of a state with which the commission has 
entered into an agreement for the exercise of 
regulatory authority. 

Name of manufacturer 

[2] This radioactive material shall be received, 
acquired, possessed, and used only by 
physicians, veterinarians, clinical laboratories, 
or hospitals and only for in vitro clinical or 
laboratory tests not involving internal or external 
administration of the material, or the radiation 
therefrom, to human beings or animals. Its 
receipt, acquisition, possession, use, and transfer 
are subject to this article and a general license of 
a licensing state. 

Name of manufacturer 

(5) The physician, veterinarian, clinical laboratory, or hospital 
possessing or using radioactive material under the general 
license of paragraph 1 shall report, in writing, to the 
department, any changes in the information furnished by the 
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physician, veterinarian, clinical laboratory, or hospital in the 
"Certificate- In Vitro Testing with Radioactive Material Under 
General License", Department Form SFN 8423. The report 
shall be furnished within thirty days after the effective date 
of such change. 

(6) Any person using radioactive material pursuant to the general 
license of paragraph 1 is exempt from the requirements of 
chapters 33-1 0-04.1 and 33-1 0-10 with respect to radioactive 
material covered by that general license. However, persons 
using mock iodine-125 reference or calibration sources 
described in subparagraph e of paragraph 1 shall comply 
with the provisions of subsection 1 of section 33-1 0-04.1-14 
and subsections 1, 2, 3, and 5 of section 33-10-04.1-16. 

g. Ice detection devices. 

(1) A general license is hereby issued to own, receive, acquire, 
possess, use, and transfer strontium-90 contained in ice 
detection devices, provided each device contains not more 
than one and eighty-five hundredths megabecquerels 
[50 microcuries] of strontium-90 and each device has been 
manufactured or imported in accordance with a specific 
license issued by the United States nuclear regulatory 
commission or each device has been manufactured in 
accordance with the specifications contained in a specific 
license issued by the department or any agreement state 
to the manufacturer of such device pursuant to licensing 
requirements equivalent to those in 10 CFR 32.61. 

(2) Persons who own, receive, acquire, possess, use, or transfer 
strontium-90 contained in ice detection devices pursuant to 
the general license in paragraph 1: 

(a) Shall, upon occurrence of visually observable damage, 
such as a bend or crack or discoloration from 
overheating to the device, discontinue use of the 
device until it has been inspected, tested for leakage 
and repaired by a person holding a specific license 
from the United States nuclear regulatory commission 
or an agreement state to manufacture or service such 
devices; or shall dispose of the device pursuant to the 
provisions of subsection 1 of section 33-10-04.1-14. 

(b) Shall assure that all labels affixed to the device at 
the time of receipt, and which bear a statement which 
prohibits removal of the labels, are maintained thereon. 
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(c) Are exempt from the requirements of chapters 
33-10-04.1 and 33-10-10 except that such persons 
shall comply with the provisions of subsection 1 of 
section 33-10-04.1-14, and subsections 1, 2, 3, and 5 
of section 33-10-04.1-16. 

(3) This general license does not authorize the manufacture, 
assembly, disassembly, or repair of strontium-90 in ice 
detection devices. 

(4) This general license is subject to the provisions of sections 
33-10-01-06 through 33-10-01-11, subsections 7, 12, and 13 
of section 33-10-03-05, and chapter 33-10-13. 

a_ Bankruptcy. Each general licensee that is reguired to register by 
subparagraph m of paragraph 3 of subdivision b of subsection 2 
and each specific licensee shall notify the department. in writing. 
immediately following the filing of a voluntary or involuntary petition 
for bankruptcy under any chapter of title 11 (bankruptcy) of the United 
States Code by or against: 

.e... The licensee: 

.b... An entity (as that term is defined in 11 U.S.C. 101(14) [Pub. L. 
95-598: 92 Stat. 2549]) controlling the licensee or listing the license 
or licensee as property of the estate: or 

c. An affiliate (as that term is defined in 11 U.S.C. 101 (2) [Pub. L. 
95-598: 92 Stat. 2549]) of the licensee. 

This notification must indicate the bankruptcy court in which the petition 
for bankruptcy was filed: and the date of the filing of the petition. 

4. Terms and conditions. The general licenses provided in this section 
are subject to the reguirements listed in section 33-10-03-01. including 
subsections 6, 7. 12. and 13 of section 33-10-03-05. unless indicated 
otherwise in the specific provision of the general license. 

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992; March 1, 
1994; July 1, 1995; May 1, 1998: March 1. 2003. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-10-03-05. Specific licenses. 

1. Filing application for specific licenses. 

a. Applications for specific licenses shall be filed on a form prescribed 
by the department. 
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b. The department may at any time after the filing of the original 
i:ipplication, and before the expiration of the license, require further 
statements in order to enable the department to determine whether 
the application should be granted or denied or whether a license 
l)hould be modified or revoked. 

c. lEach application shall be signed by the applicant or licensee or a 
person duly authorized to act for and on the applicant's behalf. 

d. An application for a license may include a request for a license 
;authorizing one or more activities. 

e. In the application, the applicant may incorporate by reference 
information contained in previous applications, statements, or 
reports filed with the department provided such references are 
clear and specific. 

f. .Applications and documents submitted to the department shall be 
made available for public inspection except that the department 
may withhold any document or part thereof which is protected from 
disclosure by state and federal law or rule, including protection of 
trade secrets and individual medical records, as afforded by North 
Dakota Century Code section 23-20.1-09.1 from public inspection 
if disclosure of its content is not required in the public interest and 
would adversely affect the interest of a person concerned. 

g. Each application for a specific license shall be accompanied by the 
fee prescribed in chapter 33-1 0-11. 

2. General requirements for the issuance of specific licenses. A 
license application will be approved if the department determines all of 
the following: 

a. The applicant is qualified by reason of training and experience 
to use the material in question for the purpose requested in 
accordance with this article in such a manner as to minimize 
danger to public health and safety or property. 

b. The applicant has a permanent in-state office. 

c. The applicant's proposed equipment, facilities, and procedures 
are adequate to minimize danger to public health and safety or 
property. 

d. The issuance of the license will not be inimical to the health and 
safety of the public. 
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e. The applicant satisfies any applicable special requirements in 
subseetieAs subsection 3, 4, 5, or 14, and in chapters 33-10-05, 
33-10-07, and 33-10-12. 

f. Environmental report, commencement of construction. In the case 
of an application for a license to receive and possess radioactive 
material for commercial waste disposal by land burial, source 
material milling, or for the conduct of any other activity which 
the department determines will significantly affect the quality 
of the environment, the department, before commencement of 
construction of the plant or facility in which the activity will be 
conducted, has concluded, after weighing the environmental, 
economic, technical, and other benefits against environmental 
costs and considering available alternatives, that the action called 
for is the issuance of the proposed license, with any appropriate 
conditions to protect environmental values. Commencement 
of construction prior to such conclusion shall be grounds for 
denial of a license to receive and possess radioactive material 
in such plant or facility. As used in this f'8Fa~Faf'h subdivision 
the term "commencement of construction" means any clearing of 
land, excavation, or other substantial action that would adversely 
affect the environment of a site. The term does not mean 
site exploration, necessary roads for site exploration, borings 
to determine foundation conditions, or other preconstruction 
monitoring or testing to establish background information related 
to the suitability of the site or the protection of environmental 
values. 

g. Financial surety arrangements for site reclamation. 

(1) Pursuant to North Dakota Century Code section 23-20.1-04.2 
and as otherwise provided, financial surety arrangements 
for site reclamation which may consist of surety bonds, cash 
deposits, certificates of deposit, deposits of government 
securities, letters or lines of credit, or any combination of the 
above for the categories of licensees listed in paragraph 4 
shall be established to ensure the protection of the public 
health and safety in the event of abandonment, default, or 
other inability of the licensee to meet the requirements of the 
North Dakota Century Code and this article. 

(a) The amount of funds to be ensured by such surety 
arrangements shall be based on department-approved 
cost estimates. 

(b) Self-insurance, or any arrangement which essentially 
constitutes self-insurance, will not satisfy the surety 
requirement since this provides no additional assurance 
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other than that which already exists through license 
requirements. 

(2) The arrangements required in paragraph 1 shall be 
established prior to issuance of the license to assure 
that sufficient funds will be available to carry out the 
decontamination and decommissioning of the facility. 

(3) The following specific licensees are required to make 
financial surety arrangements: 

(a) Major processors. 

(b) Waste handling licensees. 

(c) Former United States atomic energy commission or 
United States nuclear regulatory commission licensed 
facilities. 

(d) Source material milling operations~ 

(e) All others except persons exempt pursuant to 
paragraph 5. 

(4) For source material milling operations, the amount of funds 
to be ensured by such surety arrangements shall be based 
on department-approved cost estimates in an approved 
plan for (a) decontamination and decommissioning of mill 
buildings and the milling site to levels which would allow 
unrestricted use of these areas upon decommissioning, 
and (b) the reclamation of tailings or waste disposal areas 
in accordance with the technical criteria delineated in 
chapter 33-10-03. The licensee shall submit this plan in 
conjunction with an environmental report that addresses the 
expected environmental impacts of the milling operation, 
decommissioning and tailings reclamation, and evaluates 
alternatives for mitigating these impacts. In addition, the 
surety shall cover the payment of the charge for long-term 
surveillance and control required by the department. In 
establishing specific surety arrangements, the licensee's 
cost estimates shall take into account total costs that 
would be incurred if an independent contractor were 
hired to perform the decommissioning and reclamation 
work. In order to avoid unnecessary duplication and 
expense, the department may accept financial sureties 
that have been consolidated with financial or surety 
arrangements established to meet requirements of other 
federal or state agencies or local governing bodies for 
such decommissioning, decontamination, reclamation, and 
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long-term site surveillance, provided such arrangements are 
considered adequate to satisfy these requirements and that 
portion of the surety which covers the decommission and 
reclamation of the mill, mill tailings site and associated areas, 
and the long-term funding charge are clearly identified. The 
licensee's surety mechanism will be reviewed annually by the 
department to assure that sufficient funds will be available 
for completion of the reclamation plan if the work had to be 
performed by an independent contractor. The amount of 
surety liability should be adjusted to recognize any increases 
or decreases resulting from inflation, changes in engineering 
plans, activities performed, and any other conditions affecting 
costs. Regardless of whether reclamation is phased through 
the life of the operation or takes place at the end of operations, 
an appropriate portion of surety liability shall be retained until 
final compliance with the reclamation plan is determined. 
This will yield a surety that is at least sufficient at all times 
to cover the costs of decommissioning and reclamation of 
the areas that are expected to be disturbed before the next 
license renewal. The teni'l of the surety mechanism must 
be open ended, unless it can be demonstrated that another 
arrangement would provide an equivalent level of assurance. 
This assurance could be provided with a surety instrument 
which is written for a specified period of time, e.g., five years, 
yet which must be automatically renewed unless the surety 
notifies the beneficiary (the department) and the principal 
(the licensee) some reasonable time, e.g., ninety days, prior 
to the renewal date of their intention not to renew. In such a 
situation the surety requirement still exists and the licensee 
would be required to submit an acceptable replacement 
surety within a brief period of time to allow at least sixty days 
for the department to collect. 

(5) The following persons are exempt from the requirements of 
paragraph 1: 

(a) All state, local, or other government agencies, unless 
they are subject to subparagraph b of paragraph 3. 

(b) Persons authorized to possess no more than one 
thousand times the quantity specified in Schedule 8, 
exempt quantities, or combination of radioactive 
material listed therein as given in Schedule B. 

(c) Persons authorized to possess hydrogen-3 contained 
as hydrogen gas in a sealed source. 
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(d) Persons authorized to possess radioactive noble gases 
in sealed sources with no radioactive daughter product 
with half-life greater than thirty days. 

(6) As provided by subsection 14 ef seetien 33 10 03 OS, certain 
applications for specific licenses must contain a proposed 
decommissioning funding plan or a certificate of financial 
assurance for decommissioning. In ttle ease ef rene•vVal 
applieatiens subffiitted befere January 1, 1994, ttlis subffiittal 
ffiay fellew ttle rene'Nal applieatien but ffiUSt be subffiitted en 
er befere January 1, 1994. 

h. Long-term care requirements. Pursuant to North Dakota Century 
Code section 23-20.1-04.2, and as otherwise provided, a long-term 
care trust fund shall be established by the following specific 
licensees prior to the issuance of the license. (Long-term 
care funding may also be required for former United States 
atomic energy commission or United States nuclear regulatory 
commission licensed facilities.) 

(1) Waste handling licensees. 

(2) Source material milling licensees. 

i. Continued surveillance requirements for source material mills. 

(1) The final disposition of tailings or wastes at source material 
milling sites should be such that the need for ongoing active 
maintenance is not necessary to preserve isolation. As a 
minimum, annual site inspections shall be conducted by 
the department retaining ultimate custody of the site where 
tailings or wastes are stored to confirm the integrity of the 
stabilized tailings or waste systems and to determine the 
need, if any, for maintenance or monitoring. Results of the 
inspection shall be reported to the United States nuclear 
regulatory commission within sixty days following each 
inspection, if, on the basis of a site-specific evaluation, such 
a need appears necessary due to the features of a particular 
tailings or waste disposal system. 

(2) A minimum charge of twe six hundred fifty eighty thousand 
dollars (4978 2001 dollars) to cover the costs of long-term 
surveillance shall be paid by each mill operator to the 
department prior to the termination of a uranium or thorium 
mill license. If site surveillance or control requirements at a 
particular site are determined, on the basis of a site-specific 
evaluation, to be significantly greater than those specified in 
paragraph 1, e.g., if fencing is determined to be necessary, 
variance in funding requirements may be specified by the 
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department. The total charge to cover the costs of long-term 
surveillance shall be such that, with an assumed one percent 
annual real interest rate, the collected funds will yield interest 
in an amount sufficient to cover the annual costs of site 
surveillance. The charge will be adjusted annually prior to 
actual payments to recognize inflation. The inflation rate to 
be used is that indicated by the change in the consumer 
price index published by the United States department of 
labor, bureau of labor statistics. 

3. Special requirements for issuance of certain specific licenses for 
radioactive material. 

a. Use of sealed sources in industrial radiography. In addition to the 
requirements set forth in subsection 2, a specific license for use of 
sealed sources in industrial radiography will be issued if all of the 
following are met: 

(1) The applicant will have an adequate program for training 
radiographic personnel and submits to the department a 
schedule or description of such program which specifies the: 

(a) Initial training. 

(b) Periodic training. 

(c) On-the-job training. 

(d) Means to be used by the licensee to determine the 
radiographic personnel's knowledge and understanding 
of and ability to comply with this article and licensing 
requirements, and the operating and emergency 
procedures of the applicant. 

(2) The applicant has established and submits to the 
department satisfactory written operating and emergency 
procedures described in subsection 2 of section 33 1 0 05 06 
33-1 0-05-05. 

(3) The applicant will have an internal inspection system 
adequate to assure that this article, license provisions, and 
the applicant's operating and emergency procedures are 
followed by radiographic personnel; the inspection system 
must include the performance of internal inspections at 
intervals not to exceed thr=ee six months and the retention of 
records of such inspections for twe three years. 

(4) The applicant submits to the department a description of 
the applicant's overall organizational structure pertaining 
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to the industrial radiography program, including specified 
delegations of authority and responsibility for operation of 
the program. 

(5) Tne applieaflt -.vne desires te eeflduet tne applieaflt's ewfl 
leak tests nas establisned ade~uate pr=eeedures te be 
fellewed ifl testifl~ sealed seurees fer possible leal(a~e afld 
eefltamiflatiefl afld submits te tne departmeflt a deseriptiefl ef 
suen preeedures ifleludifl~ If an applicant intends to perform 
leak testing of sealed sources or exposure devices containing 
depleted uranium (DU) shielding. the applicant must describe 
the procedures for performing and the qualifications of each 
person authorized to do the leak testing. If the applicant 
intends to analyze its own wipe samples. the application 
must include a description of the procedures to be followed. 
The description must include the: 

(a) lflstrumefltatiefl Instruments to be used';'~ 

(b) Metned Methods of performing tests:- the analysis: and 

(c) Pertinent experience of the ifldi·tidual person who will 
perform analyze the test wipe samples. 

(6) The licensee shall conduct a program for inspection and 
maintenance of radiographic exposure devices and storage 
containers to assure proper functioning of components 
important to safety. 

ill The applicant submits procedures for verifying and 
documenting the certification status of radiographers and 
for ensuring that the certification of individuals acting as 
radiographers remains valid. 

!ID The applicant identifies and lists the qualifications of the 
individuals designated as the radiation safety officer (RSO) 
and potential designees responsible for ensuring that the 
licensee's radiation safety program is implemented in 
accordance with approved procedures . 

.(ID If the applicant intends to perform "in-house" calibrations of 
survey instruments. the applicant must describe methods to 
be used and the relevant experience of the persons who will 
perform the calibrations. All calibrations must be performed 
according to the procedures described and at the intervals 
not to exceed six months and after servicing. 

,1[1 0) The applicant identifies and describes the locations of all field 
stations and permanent radiographic installations. 
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U:U The applicant identifies the locations where all records 
required by this chapter and other chapters of this article will 
be maintained. 

b. Possession of radioactive materials in unsealed form on foils 
or plated sources or sealed in glass in excess of the quantities 
in Schedule E "quantities of radioactive materials requiring 
consideration of the need for an emergency plan for responding 
to a release". In addition to the requirements set forth in 
subsection 2, a specific license for the possession of large 
quantities of radioactive materials in unsealed form on foils or 
plated sources or sealed in glass will be issued if either of the 
following are submitted and approved by the department: 

(1) An evaluation showing that the maximum dose to a person 
offsite due to a release of radioactive materials should not 
exceed ten millisieverts [1 rem] effective dose equivalent or 
fifty millisieverts [5 rems] to the thyroid; or 

(2) An emergency plan for responding to a release of radioactive 
material. 

(3) One or more of the following factors may be used to support 
an evaluation submitted under paragraph 1: 

(a) The radioactive material is physically separated so that 
only a portion could be involved in an accident; 

(b) All or part of the radioactive material is not subject to 
release during an accident because of the way it is 
stored or packaged; 

(c) The release fraction in the respirable size range would 
be lower than the release fraction shown in Schedule E 
due to the chemical or physical form of material; 

(d) The solubility of the radioactive material would reduce 
the dose received; 

(e) Facility design or engineered safety features in the 
facility would cause the release fraction to be lower 
than shown in Schedule E; 

(f) Operating restrictions or procedures would prevent a 
release fraction as large as that shown in Schedule E; 
or 

(g) Other factors appropriate for the specific facility. 
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(4) An emergency plan for responding to a release of radioactive 
material submitted under paragraph 2 must include the 
following information: 

(a) Facility description. A brief description of the licensee's 
facility and area near the site. 

(b) Types of accidents. An identification of each type 
of radioactive materials accident for which protective 
actions may be needed. 

(c) Classification of accidents. A classification system for 
classifying accidents as alerts or site area emergencies. 

(d) Detection of accidents. Identification of the means of 
detecting each type of accident in a timely manner. 

(e) Mitigation of consequences. A brief description of the 
means and equipment for mitigating the consequences 
of each type of accident, including those provided to 
protect workers onsite, and a description of the program 
for maintaining the equipment. 

(f) Assessment of releases. A brief description of 
the methods and equipment to assess releases of 
radioactive materials. 

(g) Responsibilities. A brief description of the 
responsibilities of licensee personnel should an 
accident occur, including identification of personnel 
responsible for promptly notifying offsite response 
organizations and the department; also responsibilities 
for developing, maintaining, and updating the plan. 

(h) Notification and coordination. A commitment to a 
brief description of the means to promptly notify 
offsite response organizations and request offsite 
assistance, including medical assistance for the 
treatment of contaminated injured onsite workers when 
appropriate. A control point must be established. The 
notification and coordination must be planned so that 
unavailability of some personnel, parts of the facility, 
and some equipment will not prevent the notification 
and coordination. The licensee shall also commit to 
notify the department immediately after notification 
of the appropriate offsite response organizations and 
not later than one hour after the licensee declares an 
emergency. 
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(i) Information to be communicated. A brief description 
of the type of information on facility status, radioactive 
releases, and recommended protective actions, if 
necessary, to be given to offsite response organizations 
and to the department. 

0) Training. A brief description of the frequency, 
performance objectives, and plans for the training that 
the licensee will provide workers on how to respond to 
an emergency including any special instructions and 
orientation tours the licensee would offer to fire, police, 
medical, and other emergency personnel. The training 
shall familiarize personnel with site-specific emergency 
procedures. Also, the training shall thoroughly prepare 
site personnel for their responsibilities in the event of 
accident scenarios postulated as most probable for the 
specific site, including the use of team training for such 
scenarios. 

(k) Safe shutdown. A brief description of the means of 
restoring the facility to a safe condition after an accident. 

(I) Exercises. Provisions for conducting quarterly 
communications checks with offsite response 
organizations and biennial onsite exercises to test 
response to simulated emergencies. Quarterly 
communications checks with offsite response 
organizations must include the check and update 
of all necessary telephone numbers. The licensee 
shall invite offsite response organizations to participate 
in the biennial exercises. Participation of offsite 
response organizations in biennial exercises although 
recommended is not required. Exercises must use 
accident scenarios postulated as most probable for the 
specific site and the scenarios shall not be known to 
most exercise participants. The licensee shall critique 
each exercise using individuals not having direct 
implementation responsibility for the plan. Critiques 
of exercises must evaluate the appropriateness of the 
plan, emergency procedures, facilities, equipment, 
training of personnel, and overall effectiveness of the 
response. Deficiencies found by the critiques must be 
corrected. 

(m) Hazardous chemicals. A certification that the applicant 
has met its responsibilities under the Emergency 
Planning and Community Right-to-Know Act of 1986, 
title Ill, Pub. L. 99-499, if applicable to the applicant's 
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activities at the proposed place of use of the byproduct 
material. 

(5) The licensee shall allow the offsite response organizations 
expected to respond in case of an accident sixty days to 
comment on the licensee's emergency plan before submitting 
it to the department. The licensee shall provide any 
comments received within the sixty days to the department 
with the emergency plan. 

4. Spe,cial requirements for specific licenses of broad scope. This 
subsection prescribes requirements for the issuance of specific 
licenses of broad scope for radioactive material and certain rules 
govE~rning holders of such licenses. (Authority to transfer possession or 
control by the manufacturer, processor, or producer of any equipment, 
device, commodity, or other product containing byproduct material 
whose subsequent possession, use, transfer, and disposal by all 
other persons are exempted from regulatory requirements may be 
obtained only from the United States nuclear regulatory commission, 
Washington, D.C. 20555.) · 

a. The different types of broad licenses are set forth below: 

( 1) A "type A specific license of broad scope" is a specific license 
authorizing receipt, acquisition, ownership, possession, 
use, and transfer of any chemical or physical form of 
the radioactive material specified in the license, but not 
exceeding quantities specified in the license, for any 
authorized purpose. The quantities specified are usually in 
the multicurie range. 

(2) A "type B specific license of broad scope" is a specific license 
authorizing receipt, acquisition, ownership, possession, use, 
and transfer of any chemical or physical form of radioactive 
material specified in Schedule C, for any authorized purpose. 
The possession limit for a type B license of broad scope, if 
only one radionuclide is possessed thereunder, is the quantity 
specified for that radionuclide in Schedule C, column I. If 
two or more radionuclides are possessed thereunder, the 
possession limit for each is determined as follows: For each 
radionuclide, determine the ratio of the quantity possessed to 
the applicable quantity specified in Schedule C, column I, for 
that radionuclide. The sum of the ratios for all radionuclides 
possessed under the license shall not exceed unity. 

(3) A "type C specific license of broad scope" is a specific license 
authorizing receipt, acquisition, ownership, possession, use, 
and transfer of any chemical or physical form of radioactive 
material specified in Schedule C, for any authorized purpose. 
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The possession limit for a type C license of broad scope, if 
only one radionuclide is possessed thereunder, is the quantity 
specified for that radionuclide in Schedule C, column II. If 
two or more radionuclides are possessed thereunder, the 
possession limit is determined for each as follows: For each 
radionuclide determine the ratio of the quantity possessed to 
the applicable quantity specified in Schedule C, column II, for 
that radionuclide. The sum of the ratios for all radionuclides 
possessed under the license shall not exceed unity. 

b. An application for a type A specific license of broad scope will be 
approved if all of the following are met: 

(1) The applicant satisfies the general requirements specified in 
subsection 2. 

(2) The applicant has engaged in a reasonable number of 
activities involving the use of radioactive material. 

(3) The applicant has established administrative controls 
and provisions relating to organization and management, 
procedures, recordkeeping, material control and accounting, 
and management review that are necessary to assure safe 
operations, including: 

(a) The establishment of a radiation safety committee 
composed of such persons as a radiation safety officer, 
a representative of management, and persons trained 
and experienced in the safe use of radioactive material. 

(b) The appointment of a radiation safety officer who 
is qualified by training and experience in radiation 
protection, and who is available for advice and 
assistance on radiation safety matters. 

(c) The establishment of appropriate administrative 
procedures to assure: 

[1] Control of procurement and use of radioactive 
material. 

[2] Completion of safety evaluations of proposed 
uses of radioactive material which take into 
consideration such matters as the adequacy of 
facilities and equipment, training and experience 
of the user, and the operating or handling 
procedures. 
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[3] Review, approval, and recording by the radiation 
safety committee of safety evaluation of proposed 
uses prepared in accordance with item 2 of this 
subparagraph prior to use of the radioactive 
material. 

c. An application for a type B specific license of broad scope will be 
approved if all of the following are met: 

(1) The applicant satisfies the general requirements specified in 
subsection 2. 

(2) The applicant has established administrative controls 
and provisions relating to organization and management, 
procedures, recordkeeping, material control and accounting, 
and management review that are necessary to assure safe 
operations, including: 

(a) The appointment of a radiation . safety officer who 
is qualified by training and experience in radiation 
protection, and who is available for advice and 
assistance on radiation safety matters. 

(b) The establishment of appropriate administrative 
procedures to assure: 

[1] Control of procurement and use of radioactive 
material. 

[2] Completion of safety evaluations of proposed 
uses of radioactive material which take into 
consideration such matters as the adequacy of 
facilities and equipment, training and experience 
of the user, and the operating or handling 
procedures. 

[3] Review, approval, and recording by the radiation 
safety officer of safety evaluations of proposed 
uses prepared in accordance with item 2 of this 
subparagraph prior to use of the radioactive 
material. 

d. An application for a type C specific license of broad scope will be 
approved if all of the following are met: 

(1) The applicant satisfies the general requirements specified in 
subsection 2. 
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(2) The applicant submits a statement that radioactive material 
will be used only by, or under the direct supervision of, 
individuals who have received all of the following: 

(a) A college degree at the bachelor level, or equivalent 
training and experience, in the physical or biological 
sciences or in engineering. 

(b) At least forty hours of training and experience in 
the safe handling of radioactive material, and in 
the characteristics of ionizing radiation, units of 
radiation dose and quantities, radiation detection 
instrumentation, and biological hazards of exposure 
to radiation appropriate to the type and forms of 
radioactive material to be used. 

(3) The applicant has established administrative controls 
and provisions relating to procurement of radioactive 
material, procedures, recordkeeping, material control and 
accounting, and management review necessary to assure 
safe operations. 

e. Specific licenses of broad scope are subject to the following 
conditions: 

(1) Unless specifically authorized, persons licensed pursuant to 
this subsection shall not: 

(a) Conduct tracer studies in the environment involving 
direct release of radioactive material. 

(b) Receive, acquire, own, possess, use, or transfer 
devices containing three and seven-tenths 
petabecquerels [100,000 curies] or more of 
radioactive material in sealed sources used for 
irradiation of materials. 

(c) Conduct activities for which a specific license issued 
by the department under subdivision a of subsection 3, 
subsection 5, or chapter 33-10-07, is required. 

(d) Add or cause the addition of radioactive material to 
any food, beverage, cosmetic, drug, or other product 
designed for ingestion or inhalation by, or application 
to, a human being. 

(2) Each type A specific license of broad scope issued under this 
subsection shall be subject to the condition that radioactive 
material possessed under the license may only be used by, 
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or under the direct supervision of, individuals approved by the 
licensee's radiation safety committee. 

(3) Each type B specific license of broad scope issued under this 
subsection shall be subject to the condition that radioactive 
material possessed under the license may only be used by, 
or under the direct supervision of, individuals approved by the 
licensee's radiation safety officer. 

(4) Each type C specific license of broad scope issued under this 
subsection shall be subject to the condition that radioactive 
material possessed under the license may only be used by, 
or under the direct supervision of, individuals who satisfy the 
requirements of subdivision d. 

5. Spe•:ial requirements for specific license to manufacture, 
assEtmble, repair, or distribute commodities, products, or devices 
whic~h contain radioactive material. 

a. Licensing the introduction of radioactive material into products in 
exempt concentrations. 

(1) In addition to the requirements set forth in subsection 2, a 
specific license authorizing the introduction of radioactive 
material into a product or material owned by or in the 
possession of the licensee or another to be transferred 
to persons exempt under paragraph 1 of subdivision a of 
subsection 2 of section 33-10-03-02 will be issued if: 

(a) The applicant submits a description of the product 
or material into which the radioactive material will be 
introduced, intended use of the radioactive material 
and the product or material into which it is introduced, 
method of introduction, initial concentration of the 
radioactive material in the product or material, control 
methods to assure that no more than the specified 
concentration is introduced into the product or material, 
estimated time interval between introduction and 
transfer of the product or material, and estimated 
concentration of the radioactive material in the product 
or material at the time of transfer. 

(b) The applicant provides reasonable assurance that 
the concentrations of radioactive material at the 
time of transfer will not exceed the concentrations in 
Schedule A, that reconcentration of the radioactive 
material in concentrations exceeding those in 
Schedule A is not likely, that use of lower concentrations 
is not feasible, and that the product or material is 
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not likely to be incorporated in any food, beverage, 
cosmetic, drug or other commodity or product designed 
for ingestion or inhalation by, or application to, a human 
being. 

(2) Each person licensed under this subsection shall file an 
annual report with the department which shall identify the 
type and quantity of each product or material into which 
radioactive material has been introduced during the reporting 
period; name and address of the person who owned or 
possessed the product or material, into which radioactive 
material has been introduced, at the time of introduction; 
the type and quantity of radionuclide introduced into each 
such product or material; and the initial concentrations of 
the radionuclide in the product or material at time of transfer 
of the radioactive material by the licensee. If no transfers 
of the radioactive material have been made pursuant to 
this subdivision during the reporting period, the report shall 
so indicate. The report shall cover the year ending June 
thirtieth, and shall be filed within thirty days thereafter. 

b. Licensing the distribution of radioactive material in exempt 
quantities. (Authority to transfer possession or control by the 
manufacturer, processor, or producer of any equipment, device, 
commodity, or other product containing byproduct material 
whose subsequent possession, use, transfer, and disposal by 
all other persons are exempted from regulatory requirements 
may be obtained only from the United States nuclear regulatory 
commission, Washington, D.C. 20555.) 

(1) An application for a specific license to distribute naturally 
occurring and accelerator-produced radioactive material to 
persons exempted from this article pursuant to subdivision 
b of subsection 2 of section 33-10-03-02 will be approved if 
all of the following are met: 

(a) The radioactive material is not contained in any 
food, beverage, cosmetic, drug, or other commodity 
designed for ingestion or inhalation by, or application 
to, a human being. 

(b) The radioactive material is in the form of processed 
chemical elements, compounds, or mixtures, tissue 
samples, bioassay samples, counting standards, 
plated or encapsulated sources, or similar substances, 
identified as radioactive and to be used for its 
radioactive properties, but is not incorporated into 
any manufactured or assembled commodity, product, 
or device intended for commercial distribution. 
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(c) The applicant submits copies of prototype labels and 
brochures and the department approves such labels 
and brochures. 

(2) The license issued under paragraph 1 is subject to the 
following conditions: 

(a) No more than ten exempt quantities shall be sold or 
transferred in any single transaction. However, an 
exempt quantity may be composed of fractional parts 
of one or more of the exempt quantity provided the sum 
of the fractions shall not exceed unity. 

(b) Each exempt quantity shall be separately and 
individually packaged. No more than ten such 
packaged exempt quantities shall be contained in 
any outer package for transfer to persons exempt 
pursuant to subdivision b of subsection 2 of section 
33-1 0-03-02. The outer package shall be such that the 
dose rate at the external surface of the package does 
not exceed five microsieverts [0.5 millirem] per hour. 

(c) The immediate container of each quantity or separately 
packaged fractional quantity of radioactive material 
shall bear a durable, legible label which (1) identifies 
the radionuclide and the quantity of radioactivity, and 
(2) bears the words "radioactive material". 

(d) In addition to the labeling information required by 
subparagraph c, the label affixed to the immediate 
container, or an accompanying brochure, shall (1) 
state that the contents are exempt from licensing state 
requirements; (2) bear the words "radioactive material -
not for human use - introduction into foods, beverages, 
cosmetics, drugs, or medicinals, or into products 
manufactured for commercial distribution is prohibited -
exempt quantities should not be combined"; and (3) set 
forth appropriate additional radiation safety precautions 
and instructions relating to the handling, use, storage, 
and disposal of the radioactive material. 

(3) Each person licensed under this subdivision shall maintain 
records identifying, by name and address, each person 
to whom radioactive material is transferred for use under 
subdivision b of subsection 2 of section 33-10-03-02 or the 
equivalent regulations of a licensing state, and stating the 
kinds and quantities of radioactive material transferred. An 
annual summary report stating the total quantity of each 
radionuclide transferred under the specific license shall be 
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filed with the department. Each report shall cover the year 
ending June thirtieth, and shall be filed within thirty days 
thereafter. If no transfers of radioactive material have been 
made pursuant to this subdivision during the reporting period, 
the report shall so indicate. 

c. Licensing the incorporation of naturally occurring and 
accelerator-produced radioactive material into gas and aerosol 
detectors. An application for a specific license authorizing the 
incorporation of naturally occurring and accelerator-produced 
radioactive material into gas and aerosol detectors to be 
distributed to persons exempt under paragraph 3 of subdivision c 
of subsection 2 of section 33-1 0-03-02 will be approved if the 
application satisfies requirements equivalent to those contained 
in 1 0 CFR 32.26. The maximum quantity of radium-226 in each 
device may not exceed three and seven-tenths kilobecquerels 
[0.1 microcurie]. 

d. LieeRsiR~ tRe maRufaeture aRe eistributieR ef Radioactive material 
contained in devices te f'CFSeRs geFierally lieeRsee for use 
under subdivision b of subsection 2 of section 33-1 0-03-04. 
Requirements for license to manufacture. or initially transfer. 
Conditions of licenses. Material transfer reports and records. 

(1) An application for a specific license to manufacture or 
distribute initially transfer devices containing radioactive 
material, excluding special nuclear material, to persons 
generally licensed under subdivision b of subsection 2 of 
section 33-1 0-03-04 or equivalent regulations of the United 
States nuclear regulatory commission, an agreement state, 
or a licensing state will be approved if: 

(a) The applicant satisfies the general requirements of 
subsection 2 ef tRis seetieR. 

(b) The applicant submits sufficient information relating 
to the design, manufacture, prototype testing, quality 
control, labels, proposed uses, installation, servicing, 
leak testing, operating and safety instructions, and 
potential hazards of the device to provide reasonable 
assurance that: 

[1] The device can be safely operated by persons not 
having training in radiological protection. 

[2] Under ordinary conditions of handling, storage, 
and use of the device, the radioactive material 
contained in the device will not be released or 
inadvertently removed from the device, and it 

89 



is unlikely that any person will receive in any 
period of one calendar year a dose in excess 
of ten percent of the annual limits specified in 
subsection 1 of section 33-1 0-04.1-06. 

[3] Under accident conditions such as fire and 
explosion associated with handling, storage, and 
use of the device, it is unlikely that any person 
would receive an external radiation dose or dose 
commitment in excess of the following organ 
doses: 

[a] Whole body; head 15 rems [150 
and trunk; active millisieverts] 
blood-forming organs; 
gonads; or lens of eye 

[b] Hands and forearms; 200 rems [2 
feet and ankles; localized sieverts] 
areas of skin averaged 
over areas no larger than 
one square centimeter 

[c] Other organs 50 rems [500 
millisieverts] 

(c) Each device bears a durable, legible, clearly visible 
label or labels approved by the department, which 
contain in a clearly identified and separate statement: 

[1] Instructions and precautions necessary to assure 
safe installation, operation, and servicing of the 
device; documents such as operating and service 
manuals may be identified in the label and used 
to provide this information. 

[2] The requirement, or lack of requirement, for leak 
testing, or for testing any on-off mechanism and 
indicator, including the maximum time interval for 
such testing, and the identification of radioactive 
material by isotope, quantity of radioactivity, and 
date of determination of the quantity. 

[3] The information called for in one of the following 
statements, as appropriate, in the same or 
substantially similar form: 

[a] The receipt, possession, use, and 
transfer of this device Model __ , Serial 
No. , are subject to a general 
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license or the equivalent and the regulations 
of the United States nuclear regulatory 
commission or a state with which the United 
States nuclear regulatory commission has 
entered into an agreement for the exercise 
of regulatory authority. (The model, serial 
number, and name of manufacturer or 
distFibuteF initial transferor may be omitted 
from this label provided the information is 
elsewhere specified in labeling affixed to the 
device.) This label shall be maintained on 
the device in a legible condition. Removal 
of this label is prohibited. 

CAUTION-RADIOACTIVE MATERIAL 

(name of manufacturer or distFibuteF initial 
transferor) 

[b] The receipt, possession, use, and 
transfer of this device Model __ , Serial 
No. , are subject to a general 
license or the equivalent and the regulations 
of a licensing state. (The model, serial 
number, and name of manufacturer or 
distFibutoF initial transferor may be omitted 
from this label provided the information is 
elsewhere specified in labeling affixed to the 
device.) This label shall be maintained on 
the device in a legible condition. Removal 
of this label is prohibited. 

CAUTION-RADIOACTIVE MATERIAL 

(name of manufacturer or distributoF initial 
transferor) 

@ Each device having a separable source housing that 
provides the primary shielding for the source also bears. 
on the source housing. a durable label containing the 
device model number and serial number. the isotope 
and guantity. the words "Caution-Radioactive Material". 
the radiation symbol described in subsection 1 
of section 33-10-04.1-13. and the name of the 
manufacturer or initial distributor. 
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.(§1 Each device meeting the criteria of item 1 of 
subparagraph m of paragraph 3 of subdivision b of 
subsection 2 of section 33-1 0-03-04 bears a permanent 
(e.g .. embossed. etched. stamped. or engraved) label 
affixed to the source housing if separable. or the 
device if the source housing is not separable. that 
includes the words "Caution-Radioactive Material". 
and. if practicable. the radiation symbol described in 
subsection 1 of section 33-1 0-04. 1-13. 

(2) In the event the applicant desires that the device be required 
to be tested at intervals longer than six months, either for 
proper operation of the on-off mechanism and indicator, if 
any, or for leakage of radioactive material or for both, the 
applicant shall include in the application sufficient information 
to demonstrate that such longer interval is justified by 
performance characteristics of the device or similar devices 
and by design features which have a significant bearing on 
the probability or consequences of leakage of radioactive 
material from the device or failure of the on-off mechanism 
and indicator. In determining the acceptable interval for the 
test for leakage of radioactive material, the department will 
consider information which includes, but is not limited to: 

(a) Primary containment or source capsule. 

(b) Protection of primary containment. 

(c) Method of sealing containment. 

(d) Containment construction materials. 

(e) Form of contained radioactive material. 

(f) Maximum temperature withstood during prototype test. 

(g) Maximum pressure withstood during prototype tests. 

(h) Maximum quantity of contained radioactive material. 

(i) Radiotoxicity of contained radioactive material. 

0) Operating experience with identical devices or similarly 
designed and constructed devices. 

(3) In the event the applicant desires that the general licensee 
under subdivision b of subsection 2 of section 33-10-03-04, 
or under equivalent regulations of the United States nuclear 
regulatory commission, an agreement state, or a licensing 
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state, be authorized to install the device, collect the sample to 
be analyzed by a specific licensee for leakage of radioactive 
material, service the device, test the on-off mechanism 
and indicator, or remove the device from installation, the 
applicant shall include in the application written instructions 
to be followed by the general licensee, estimated calendar 
quarter doses associated with such activity or activities, and 
basis for such estimates. The submitted information shall 
demonstrate that performance of such activity or activities by 
an individual untrained in radiological protection, in addition 
to other handling, storage, and use of devices under the 
general license, is unlikely to cause that individual to receive 
a calendar year dose in excess of ten percent of the limits 
specified in subsection 1 of section 33-10-04.1-06. 

t4t EaeR perseR lieeAsea UAEier subaivisieR a te distribute 
Eie•tiees te §eRerally lieeRsec:i perseRS SRall: 

tat FumisR a eepy ef tRe seReral lieeRse eeRtaiflefi ifl 
subaivisieR b ef subseetiefl 2 ef seetieR 33 1 0 03 04 
te eaeR perseR te · • ..-Reffl tRe perseR Eiireetly er tRreusR 
aR iRtermediate perseR traRsfers radieaeti·o·e fflaterial 
iR a device fer use pursuaRt te tRe seAeral lieeRse 
eeAtaiRefi iR subdivisieR b ef subseetiefl 2 ef seetieR 
33 10 03 04. 

tat FumisR a eepy ef tRe seReral lieeRse eefltaifled iR 
tRe URited States fluelear resulatery COfflfflissiefi'S, 
asreeffleflt state's, er lieeRsifl§ state's resulatieR 
equi'l•aleRt te subai·,·isiefl b ef subseetieA 2 ef seetieR 
33 1 0 03 04, er alterflatively, fumisR a eepy ef tRe 
seAerallieeAse eefltaiRed ifl subdi·tisieR b ef subseetiefl 
2 ef seetieR 33 1 0 03 04 te eaeR perseR te wReffl tRe 
persefl directly er tRreusR afl iflterfflediate persefl 
traRsfers radieaetive fflaterial iR 8 de"i·iee fer use 
pursuaRt te tRe sefleral lieeflse ef tRe URited States 
Ruelear Fe§Uietery COffii'RissieR, tRe asreei'Reflt state, 
er tRe lieeRsifl§ state. If a eepy ef tRe seRerallieeflse iR 
subdivisieR b ef subseetieR 2 ef seetiefl 33 1 0 03 04 is 
fumisRed te sueR 8 persefl, it sRall be aeeefflpaRied by 
a Rete e>(:plaiRiRS tRat tRe use ef tRe ee·tiee is resulated 
by tAe Uflited States fiUCiear resulatery COfflfflissieR, 
asreeffleRt state er lieeAsiRS state uflder requireffleRts 
substafltially tRe saffle as tRese iR subc:ii'l·isiefl b ef 
subseetieR 2 ef seetiefl 33 1 0 03 04. 

te7 Report te tRe departffleflt all traRsfers ef sueR devices te 
perseRs fer use URder tRe seRerallieeRse iR subdivisieR 
b ef subseetieR 2 ef seetieR 33 1 0 03 04. SueR report 
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shall ideRtify each ~eReFBI liceRsee by Rame aFid 
address, aR iRdividual by Rame er pesitieR whe may 
ceRstitute a peiRt ef ceRtaet bet\veeR the depaftmeRt 
aRd the ~eReFBI liceRsee, the type aFid medel Rumber 
ef device traRsferred, aRd the f~UaRtity aRd type ef 
radieaeti·te material ceRtaiRed iR the de\·ice. If eRe er 
mere iRtermediate perseRs will temperarily 19essess 
the device at the iRteRded place ef use 19rier te 
its 19essessieR by the user, the repeft shall iRelude 
ideRtifieatieR ef each iRtermediate perseR by Rame, 
address, ceRtaet, aRd relatieRship te the iRteRded user. 
If Fie traRsfers have beeR made te perseRs ~eRerally 
liceRsed UFider subdivisi~R b ef subsectieFI 2 ef seetieFI 
33 1 0 03 04 duriR~ the repeftiR~ peried, the repeft 
shall se iRdicate. The repeft shall cever each caleRdar 
f~Uafter aRd shall be filed withiR thirty days thereafter. 

-tat FurRish reperts te ether a~eReies. 

f4t Repeft te the URited States Ruclear re~ulatery 
cemmissieR all traRsfers ef such devices te 
perseRs fer use uRder the URited States Ruclear 
re~ulatery cemmissieR ~eFieFBIIiceFise iR 10 CFR 
a-1-:-&.-

f2i Repeft te the respeFisible state a~efley all 
traflsfers ef devices maflufaetured aFid distributed 
pursuaflt te subdivisieFI d fer use UFider a ~eReFBI 
liceRse iR that state's re~ulatiefls ef~uivaleRt 
te subdivisieR b ef subseetieR 2 ef seetieFI 
33 10 03 04. 

f3l Such reperts shall ideRtify each ~efleral liceRsee 
by Flame aRd address, aFI iRdividual by Rame 
er pesitieR ·whe may eeRstitute a 19eiRt ef 
ceRtaet betweeR the de19aftmeRt aRd the 
~efleral liceRsee, the type aRd medel ef the 
device traRsferred, aRd the f~UaRtity aRd type ef 
FBdieaeti·te material ceRtaiRed iR the device. If 
eRe er mere iRtermediate perseRs 'tVill tem19erarily 
pessess the device at the iRteRded place ef use 
prier te its pessessieR by the user, the repeft shall 
iRclude ideRtifieatieFI ef each ifltermediate 19erseR 
by Rame, address, cefltaet, aRd relatieRship te 
the iRteRded user. The repeft shall be submitted 
'NithiR thirty days after the eRd ef each caleRdar 
f~Uafter iFI which such a device is traRsferred te 
the ~eRerally liceRsed perseR. 
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f4t If no transfers nave been made to United States 
nuclear re§ulatof)' commission licensees durin§ 
the reportiR§ period, this information shall be 
reported to the United States nuclear re§ulatory 
eommission. 

f5t If no transfers nave been made to §eneral 
licensees •within a particular state during the 
reporting period, this information shall be reported 
to the responsible state a§eRey upon re(1uest of 
the agency. 

te7 Keep records snowiR§ the name, address, and the 
point of contact fer each §eneral licensee to ·~-.·nom 
tAe licensee directly or tnroU§A an intermediate person 
transfers radioactive material in de·v•ices fer use 
pursuant to the §eReral license provided in subdi·tisioR 
b of subsection 2 of section 33 10 03 04, or e(1ui'v'alent 
re§ulations of the United States nuclear re§ulatory 
commission or an a§·reement state or a licensiR§ state. 
The records should SAO'i'i the date of eaen transfer, the 
radionuclide and the (1uantity of radioaetivit)· in each 
de·v•ice transferred, the identity of any intermediate 
person, and compliance with the report re(1uirements 
of this para§rapn. 

~ Conditions of licenses. 

!ru If a device containing radioactive material is to be 
transferred for use under the general license contained 
in subdivision b of subsection 2 of section 33-10-03-04. 
each person that is licensed under subdivision d shall 
provide the information specified in this subparagraph 
to each person to whom a device is to be transferred. 
This information must be provided before the device 
may be transferred. In the case of a transfer through 
an intermediate person. the information must also be 
provided to the intended user prior to initial transfer 
to the intermediate person. The reguired information 
includes: 

Ill A copy of the general license contained 
in subdivision b of subsection 2 of section 
33-10-03-04. If subparagraph b. c, d, or m of 
paragraph 3 of subdivision b does not apply to 
the particular device, those paragraphs may be 
omitted. 
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{21 A copy of subsection 4 of section 33-1 0-03-04. 
section 33-10-03-10. and subsections 1 and 2 of 
section 33-1 0-04. 1-16. 

LID A list of the services that can only be performed 
by a specific licensee. 

~ Information on acceptable disposal options 
including estimated costs of disposal. 

ffil An indication that the department's policy is to 
issue high civil penalties for improper disposal. 

ill If radioactive material is to be transferred in a device for 
use under an equivalent general license of the United 
States nuclear regulatory commission. an agreement 
state. or a licensing state. each person that is licensed 
under this subdivision shall provide the information 
specified in this subparagraph to each person to whom 
a device is to be transferred. This information must be 
provided before the device may be transferred. In the 
case of a transfer through an intermediate person. the 
information must also be provided to the intended user 
prior to initial transfer to the intermediate person. The 
required information includes: 

I1l A copy of the United States nuclear. regulatory 
commission's. agreement state's, or licensing 
state's rules equivalent to subdivision b of 
subsection 2 of section 33-1 0-03-04. subsection 4 
of section 33-10-03-04. section 33-10-03-10. and 
subsections 1 and 2 of section 33-10-04.1-16. 
If a copy of the North Dakota rules is provided 
to a prospective general licensee in lieu of the 
equivalent rules of the United States nuclear 
regulatory commission, agreement state. or 
licensing state. it shall be accompanied by a note 
explaining that use of the device is regulated by 
the United States nuclear regulatory commission, 
agreement state. or licensing state (whichever is 
correct). If certain paragraphs of the rules do not 
apply to the particular device. those paragraphs 
may be omitted. 

{21 A list of the services that can only be performed 
by a specific licensee. 

LID Information on acceptable disposal options 
including estimated costs of disposal. 
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M]. The name or title. address. and telephone 
number of the contact at the United States 
nuclear regulatory commission. agreement state. 
or licensing state regulatory agency from which 
additional information may be obtained . 

.{g An alternative approach to informing customers may 
be proposed by the licensee for approval by the 
department. 

@ Each device that is transferred must meet the 
labeling requirements in subparagraphs c through e of 
paragraph 1. 

Uti If a notification of bankruptcy has been made under 
subsection 3 of section 33-1 0-03-04 or subsection 7 or 
the license is to be terminated. each person licensed 
under this subdivision shall provide. upon request. to 
the department. the . United States nuclear regulatory 
commission. and to any appropriate agreement state 
or licensing state. records of final disposition required 
under subparagraph c of paragraph 5. 

@ Material transfer reports and records. Each person licensed 
under this subdivision to initially transfer devices to generally 
licensed persons shall comply with the requirements of this 
paragraph. 

@1 The person shall report all transfers of devices 
to persons for use under the general license in 
subdivision b of subsection 2 of section 33-1 0-03-04 
and all receipts of devices from persons licensed under 
subdivision b of subsection 2 of section 33-1 0-03-04 
to the department. The report must be submitted on 
a quarterly basis on United States nuclear regulatory 
commission form 653 "transfers of industrial devices 
report" or in a clear and legible report containing all of 
the data required by the form. 

ill The required information for transfers to general 
licensees includes: 

{gJ The identity of each general licensee by 
name and mailing address for the location 
of use: if there is no mailing address for the 
location of use. an alternate address for the 
general licensee shall be submitted along 
with information on the actual location of 
use: 
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{b]. The name. title. and telephone number of 
the person identified by the general licensee 
as having knowledge of and authority to 
take reguired actions to ensure compliance 
with the appropriate rules and reguirements: 

{g The date of transfer: 

U;tl The type. model number. and serial number 
of the device transferred: and 

!§} The guantity and type of radioactive material 
contained in the device . 

.I2l If one or more intermediate persons will 
temporarily possess the device at the intended 
place of use before its possession by the user. 
the report must include the same information for 
both the intended user and each intermediate 
person. and clearly designa.te the intermediate 
persons. 

~ For devices received from a general licensee 
under subdivision b of subsection 2 of section 
33-10-03-04. the report must include the identity 
of the general licensee by name and address. 
the type. model number. and serial number of 
the device received. the date of receipt. and. in 
the case of devices not initially transferred by the 
reporting licensee. the name of the manufacturer 
or initial transferor. 

Ml If the licensee makes changes to a device 
possessed by a general licensee under 
subdivision b of subsection 2 of section 
33-1 0-03-04. such that the label must be changed 
to update reguired information. the report must 
identify the general licensee. the device. and the 
changes to information on the device label. 

§} The report must cover each calendar guarter. 
must be filed within thirty days of the end of the 
calendar guarter. and must clearly indicate the 
period covered by the report. 

IQl The report must clearly identify the specific 
licensee submitting the report and include the 
license number of the specific licensee. 
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IZl If no transfers have been made to or from 
persons generally licensed under subdivision b 
of subsection 2 of section 33-10-03-04 during the 
reporting period, the report must so indicate, 

ill The person shall report all transfers of devices to 
persons for use under a general license in the United 
States nuclear regulatory commission's regulations, 
agreement state's regulations, or licensing state's 
regulations that are equivalent to subdivision b of 
subsection 2 of section 33-1 0-03-04 and all receipts 
of devices from general licensees in the United States 
nuclear regulatory commission's, agreement state's, or 
licensing state's jurisdiction to the responsible agency, 
The report must be submitted on form 653 "transfers of 
industrial devices report" or in a clear and legible report 
containing all of the data required by the form, 

ill The required information for transfers to general 
licensees includes: 

{gJ The identity of each general licensee by 
name and mailing address for the location 
of use: if there is no mailing address for the 
location of use, an alternate address for the 
general licensee shall be submitted along 
with information on the actual location of 
use: 

.[QJ The name, title, and telephone number of 
the person identified by the general licensee 
as having knowledge of and authority to 
take required actions to ensure compliance 
with the appropriate rules and requirements: 

1g} The date of transfer: 

{gJ The type, model number, and serial number 
of the device transferred: and 

.[eJ The quantity and type of radioactive material 
contained in the device, 

!21 If one or more intermediate persons will 
temporarily possess the device at the intended 
place of use before its possession by the user, 
the report must include the same information for 
both the intended user and each intermediate 
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person. and clearly designate the intermediate 
persons. 

Q} For devices received from a general licensee. 
the report must include the identity of the general 
licensee by name and address. the type. model 
number. and serial number of the device received. 
the date of receipt. and. in the case of devices 
not initially transferred by the reporting licensee. 
the name of the manufacturer or initial transferor . 

.[£ If the licensee makes changes to a device 
possessed by a general licensee. such that 
the label must be changed to update required 
information. the report must identify the general 
licensee. the device. and the changes to 
information on the device label. 

§1 The report must cover each calendar quarter. 
must be filed within thirty days of the end of the 
calendar quarter. and must clearly indicate the 
period covered by the report. 

ffil The report must clearly identify the specific 
licensee submitting the report and must include 
the license number of the specific licensee. 

IZl If no transfers have been made to or from a 
particular agreement state. licensing state. or 
United States nuclear regulatory commission 
state during the reporting period. this information 
shall be reported to the responsible agency upon 
request of the agency . 

.(Ql The person shall maintain all information concerning 
transfers and receipts of devices that supports the 
reports required by paragraph 5. "material transfer 
reports and records". Records reguired by this 
subparagraph must be maintained for a period of 
three years following the date of the recorded event. 

e. Special requirements for the manufacture, assembly, or repair 
of luminous safety devices for use in aircraft. An application for 
a specific license to manufacture, assemble, or repair luminous 
safety devices containing tritium or promethium-147 for use 
in aircraft, for distribution to persons generally licensed under 
subdivision c of subsection 2 of section 33-10-03-04 will be 
approved if: 
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(1) The applicant satisfies the general requirements specified in 
subsection 2 ef this seetieR. 

(2) The applicant satisfies the requirements of 10 CFR 32.53, 
32.54, 32.55, 32.56, and 32.101 or their equivalent. 

f. Special requirements for license to manufacture calibration 
sources containing americium-241, plutonium, or radium-226 for 
distribution to persons generally licensed under subdivision e 
of subsection 2 of section 33-10-03-04. An application for a 
specific license to manufacture calibration and reference sources 
containing americium-241, plutonium, or radium-226 to persons 
generally licensed under subdivision e of subsection 2 of section 
33-1 0-03-04 will be approved if: 

(1) The applicant satisfies the general requirement of 
subsection 2 ef tnis seetieR. 

(2) The applicant satisfies the requirements of 10 CFR 32.57, 
32.58, 32.59, and 32.102 and 10 CFR 70.39 or their 
equivalent. 

g. Manufacture and distribution of radioactive material for certain 
in vitro clinical or laboratory testing under general license. An 
application for a specific license to manufacture or distribute 
radioactive material for use under the general license of 
subdivision f of subsection 2 of section 33-1 0-03-04 will be 
approved if: 

(1) The applicant satisfies the general requirements specified in 
subsection 2 ef tnis seetieR. 

(2) The radioactive material is to be prepared for distribution in 
prepackaged units of: 

(a) Carbon-14 in units not exceeding three hundred 
seventy kilobecquerels [1 0 microcuries] each. 

(b) Cobalt-57 in units not exceeding three hundred seventy 
kilobecquerels [1 0 microcuries] each. 

(c) Hydrogen-3 (tritium) in units not exceeding one 
and eighty-five hundredths megabecquerels 
[50 microcuries] each. 

(d) lodine-125 in units not exceeding three hundred 
seventy kilobecquerels [1 0 microcuries] each. 
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(e) Mock iodine-125 in units not exceeding one and 
eighty-five hundredths kilobecquerels [0.5 microcurie] 
of iodine-129 and one and eighty-five hundredths 
kilobecquerels [0.5 microcurie] of americium-241 each. 

(f) lodine-131 in units not exceeding three hundred 
seventy kilobecquerels [1 0 microcuries] each. 

(g) Iron-59 in units not exceeding seven hundred forty 
kilobecquerels [20 microcuries] each. 

(h) Selenium-75 in units not exceeding three hundred 
seventy kilobecquerels [10 microcuries] each. 

(3) Each prepackaged unit bears a durable, clearly visible label: 

(a) Identifying the radioactive contents as to chemical form 
and radionuclide, and indicating that the amount 
of radioactivity does not exceed three hundred 
seventy kilobecquerels [10 microcuries] of iodine-125, 
iodine-131, carbon-14, cobalt-57, or selenium-75; 
one and eighty-five hundredths megabecquerels 
[50 microcuries] of hydrogen-3 (tritium); seven hundred 
forty kilobecquerels [20 microcuries] of iron-59; or 
mock iodine-125 in units not exceeding one and 
eighty-five hundredths kilobecquerels [0.05 microcurie] 
of iodine-129 and one hundred eighty-five hundredths 
becquerels [0.005 microcurie] of americium-241 each. 

(b) Displaying the radiation caution symbol described in 
subdivision a of subsection 1 of section 33-10-04.1-13 
and the words; "CAUTION, RADIOACTIVE 
MATERIAL"; and "Not for Internal or External Use in 
Humans or Animals". 

(4) One of the following statements, as appropriate, or a 
substantially similar statement which contains the information 
called for in the following statements, appears on a label 
affixed to each prepackaged unit or appears in a leaflet or 
brochure which accompanies the package: 

(a) This radioactive material may be received, acquired, 
possessed, and used only by physicians, veterinarians, 
clinical laboratories, or hospitals and only for in vitro 
clinical or laboratory tests not involving internal or 
external administration of the material, or the radiation 
therefrom, to human beings or animals. Its receipt, 
acquisition, possession, use, and transfer are subject 
to this article and a general license of the United States 
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nuclear regulatory commission or of a state with which 
the commission has entered into an agreement for the 
exercise of regulatory authority. 

Name of manufacturer 

(b) This radioactive material may be received, acquired, 
possessed, and used only by physicians, veterinarians, 
clinical laboratories, or hospitals and only for in vitro 
clinical or laboratory tests not involving internal or 
external administration of the material, or the radiation 
therefrom, to human beings or animals. Its receipt, 
acquisition, possession, use, and transfer are subject 
to this article and a general license of a licensing state. 

Name of manufacturer 

(5) The label affixed to the unit, or the leaflet or brochure which 
accompanies the package, contains adequate information 
as to the precautions to be observed in handling and 
storing such radioactive material. In the case of the mock 
iodine-125 reference or calibration source, the information 
accompanying the source must also contain directions to the 
licensee regarding the waste disposal requirements set out 
in subsection 1 of section 33-10-04.1-14. 

h. Licensing the manufacture and distribution of ice detection 
devices. An application for a specific license to manufacture and 
distribute ice detection devices to persons generally licensed 
under subdivision g of subsection 2 of section 33-10-03-04 will be 
approved if: (1) the applicant satisfies the general requirements of 
subsection 2 of this section and, (2) the criteria of 10 CFR 32.61, 
32.62, and 32.1 03 are met. 

i. Manufacture, preparation, or transfer for commercial distribution of 
radioactive drugs containing radioactive material for medical use 
under chapter 33 10 07 33-10-07.1. 

(1) An application for a specific license to manufacture, prepare, 
or transfer for commercial distribution of radioactive drugs 
containing radioactive material for use by persons liceflsed 
pursue fit te this chapter fer the uses listed ifl subsectiefl 1 ef 
sectiefl 33 1 0 07 06, subsectiefl 1 ef sectiefl 33 1 0 07 07, er 
subsectiefl 1 ef sectiefl 33 1 0 07 08 authorized pursuant to 
chapter 33-1 0-07.1 will be approved if: 
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(a) The applicant satisfies the general requirements 
specified in subsection 2':'.:. 

(b) The applicant submits evidence that the epplieetiofl 
applicant is at least one of the following: 

[1] Registered or licensed with the United States food 
and drug administration as a drug manufacturer; 

[2] Registered or licensed with a state agency as a 
drug manufacturer; 

[3] Licensed as a pharmacy by a state board of 
pharmacy; or 

[4] Operating as a nuclear pharmacy within a federal 
medical institution';'.:. 

(c) The applicant submits information on the radionuclide; 
the chemical and physical form; the maximum activity 
per vial, syringe, generator or other container of 
the radioactive drug; and the shielding provided by the 
packaging to show it is appropriate for the safe handling 
and storage of the radioactive drugs by medical use 
licensees; and 

(d) The applicant satisfied the following labeling 
requirements: 

[1] A label is affixed to each transport radiation 
shield whether it is constructed of lead, glass, 
plastic, or other material, of a radioactive drug to 
be transferred for commercial distribution. The 
label must include the radiation symbol and the 
words "CAUTION, RADIOACTIVE MATERIAL" 
or "DANGER, RADIOACTIVE MATERIAL"; the 
name of the radioactive drug or its abbreviation; 
and the quantity of radioactivity at a specified date 
and time. For radioactive drugs with a half-life 
greater than one hundred days, the time may be 
omitted. 

[2] A label is affixed to each syringe, vial, or other 
container used to hold a radioactive drug to 
be transferred for commercial distribution. The 
label must include the radiation symbol and the 
words "CAUTION, RADIOACTIVE MATERIAL" 
or "DANGER, RADIOACTIVE MATERIAL" and 
an identifier that ensures that the syringe, vial, 
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or other container can be correlated with the 
information on the transport radiation shield label. 

(2) A licensee who is licensed as a pharmacy by the state board 
of pharmacy or operating as a nuclear pharmacy within the 
federal medical institution: 

(a) May prepare radioactive drugs for medical use, as 
defined in section 33 10 07 01.1 33-10-07.1-02, 
provided that the radioactive drug is prepared by 
either an authorized nuclear pharmacist, as specified 
in paragFBphs 2 subparagraphs b and a .Q., or an 
individual under the supervision of an authorized 
nuclear pharmacist as specified in subsection 5 of 
section 33 1 0 07 04 33-1 0-07.1-16. 

(b) May allow a pharmacist to work as an authorized 
nuclear pharmacist if: 

[1] This individual qualifies as an authorized nuclear 
pharmacist as defined in section 33 10 07 01.1. 
33-10-07.1-02: 

[2] This individual meets the requirements specified 
in subsection 13 of section 33 1 0 07 12 anel 
subdivision b of subsection 15 ef section 
33 1 0 07 12 section 33-1 0-07.1-24 and 
subsection 2 of section 33-1 0-07.1-22 and the 
licensee has received an approved license 
amendment identifying this individual as an 
authorized nuclear pharmacist,~ or 

[3] This individual is designated as an authorized 
nuclear pharmacist in accordance with 
subparagraph e .Q.. 

(c) The actions authorized in subparagraphs a and b are 
permitted in spite of more restrictive language in license 
conditions. 

(d) May designate a pharmacist, as defined in section 
33 10 07 01.1 33-10-07.1-02, as an authorized 
nuclear pharmacist if the individual is identified as 
of December 2, 1994, as an "authorized user" on a 
nuclear pharmacy license issued by the United States 
nuclear regulatory commission under 10 Code of 
Federal Regulations part 32. 
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(e) Shall provide to the department a copy of each 
individual's certification by the board of pharmaceutical 
specialties, the United States nuclear regulatory 
commission or agreement state or licensing state 
license, or the permit issued by a licensee of broad 
scope, and a copy of the state pharmacy licensure 
or registration no later than thirty days after the date 
that the licensee allows, pursuant to items 1 and 3 of 
subparagraph b, the individual to work as an authorized 
nuclear pharmacist. 

(3) A licensee shall possess and use instrumentation to measure 
the radioactivity of radioactive drugs. The licensee shall 
have procedures for use of the instrumentation. The 
licensee shall measure, by direct measurement or by 
combination of measurements and calculations, the amount 
of radioactivity in dosages of alpha-emitting, beta-emitting, 
or photon-emitting radioactive drugs prior to transfer for 
commercial distribution. In addition, the licensee shall: 

(a) Perform tests before initial use, periodically, and 
following repair, on each instrument for accuracy, 
linearity, and geometry deJ3efldeflts dependence, as 
appropriate for the use of the instrument; and make 
adjustments when necessary; and 

(b) Check each instrument for constancy and proper 
operation at the beginning of each day of use. 

(4) Radioactive drug: manufacture. preparation. or transfer for 
commercial distribution of capsules containing carbon-14 
urea each for "in vivo" diagnostic use for humans to persons 
exempt from licensing: requirements for a license. 

@). An application for a specific license to manufacture. 
prepare. process. produce. package. repackage. or 
transfer for commercial distribution capsules containing 
thirty-seven kilobecguerels [1 microcurie] of carbon-14 
urea (allowing for nominal variation that may occur 
during the manufacturing process) each for "in vivo" 
diagnostic use. to persons exempt from licensing under 
section 33-1 0-03-02 or the equivalent regulations of 
the United States nuclear regulatory commission or an 
agreement state will be approved if: 

Ul The applicant satisfies the general requirements 
specified in subsection 2. provided that the 
requirements of subdivisions a and c of 
subsection 2 do not apply to an application 
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for a license to transfer byproduct material 
manufactured. prepared. processed. produced. 
packaged. or repackaged pursuant to a license 
issued by an agreement state: 

!21 The applicant meets the requirements under 
subdivision b of subsection 2: 

rnJ The applicant provides evidence that each 
capsule contains thirty-seven kilobecquerels 
[1 microcurie] of carbon-14 urea (allowing for 
nominal variation that may occur during the 
manufacturing process): 

M} The carbon-14 urea is not contained in any food. 
beverage. cosmetic. drug (except as described in 
this subdivision) or other commodity designed for 
ingestion or inhalation by. or topical application to. 
a human being: 

ffil The carbon-14 urea is in the form of a capsule. 
identified as radioactive. and to ·be used for its 
radioactive properties. but is not incorporated 
into any manufactured or assembled commodity. 
product. or device intended for commercial 
distribution: and 

ffil The applicant submits copies of prototype labels 
and brochures and the department or United 
States nuclear regulatory commission approves 
these labels and brochures . 

.(Q} Conditions of license. Each license issued under this 
subdivision is subject to the following conditions: 

Ill The immediate container of the capsules must 
bear a durable. legible label which: 

.(g} Identifies the radioisotope. the physical and 
chemical form. the quantity of radioactivity 
of each capsule at a specific date: and 

IQl Bears the words "Radioactive Material". 

!21 In addition to the labeling information required 
by item 1. the label affixed to the immediate 
container. or an accompanying brochure also 
must: 
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Isll State that the contents are exempt 
from United States nuclear regulatory 
commission or agreement state licensing 
requirements: and 

llll Bears the words "Radioactive Material. 
For "In Vivo" Diagnostic Use Only. This 
Material Is Not To Be Used for Research 
Involving Human Subjects and Must Not 
Be Introduced into Foods. Beverages. 
Cosmetics. Other Drugs or Medicinals. or 
into Products Manufactured for Commercial 
Distribution. This Material May Be Disposed 
of in Ordinary Trash". 

§.1 Nothing in this subdivision relieves the licensee from 
complying with applicable United States food and drug 
administration, other federal, and state requirements 
governing radioactive drugs. 

j. Manufacture and distribution of sources or devices containing 
radioactive material for medical use. An application for a specific 
license to manufacture and distribute sources and devices 
containing radioactive material to persons licensed pursuant to 
chapter 33 1 0 07 33-1 0-07.1 for use as a calibration or reference 
source or for the uses listed in subseetiefl 1 ef seetiefl 33 1 0 07 09 
afle subseetiefl 1 ef seetiefl 33 1 0 07 1 0 sections 33-1 0-07.1-4 7. 
33-10-07.1-57. and 33-10-07.1-59 will be approved if: 

(1) The applicant satisfies the general requirements in 
subsection 2. 

(2) The applicant submits sufficient information regarding each 
type of source or device pertinent to an evaluation of its 
radiation safety, including: 

(a) The radioactive material contained, its chemical and 
physical form, and amount. 

(b) Details of design and construction of the source or 
device. 

(c) Procedures for, and results of, prototype tests to 
demonstrate that the source or device will maintain 
its integrity under stresses likely to be encountered in 
normal use and accidents. 

(d) For devices containing radioactive material, the 
radiation profile of a prototype device. 
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(e) Details of quality control procedures to assure that 
production sources and devices meet the standards of 
the design and prototype tests. 

(f) Procedures and standards for calibrating sources and 
devices. 

(g) Legend and methods for labeling sources and devices 
as to their radioactive content. 

(h) Instructions for handling and storing the source or 
device from the radiation safety standpoint; these 
instructions are to be included on a durable label 
attached to the source or device or attached to a 
permanent storage container for the source or device; 
provided, that instructions which are too lengthy for 
such label may be summarized on the label and printed 
in detail on a brochure which is referenced on the label. 

(3) The label affixed to the source or device, or to the permanent 
storage container for the source or device, contains 
information on the radionuclide, quantity, and date of assay, 
and a statement that the seuree er de·tiee is lieeflsed by the 
de~artmeflt fer distributiefl te ~ersefls lieeflsed ~ursuaflt te 
el'la~ter 33 10 07, subseetiefl 1 ef seetiefl 33 10 07 09, afld 
subseetiefl 1 ef seetiefl 33 1 0 07 1 0, er Uflder e~uivaleflt 
lieeAses ef the Uflited States Auelear regulatory eemmissiefl, 
afl agreemeflt state, era lieeflsiflg state; ~ro·tided, that sueh 
labeliflg fer seurees "l't'hieh de Aet re~uire leflg tefffl sterage 
may be efl a leaflet er brochure whieh aeeem~aflies the 
seuree department has approved distribution of the (name 
or source or device) to persons licensed to use radioactive 
material identified in sections 33-10-07.1-28.33-10-07.1-47. 
33-10-07.1-57. and 33-10-07.1-59. as appropriate. and to 
persons who hold an eguivalent license issued by the United 
States nuclear regulatory commission. an agreement state. 
or a licensing state. 

(4) If the applicant desires that the source or device be required 
to be tested for leakage of radioactive material at intervals 
longer than six months, the applicant shall include in the 
application sufficient information to demonstrate that such 
longer interval is justified by performance characteristics 
of the source or device or similar sources or devices and 
by design features that have a significant bearing on the 
probability or consequences of leakage of radioactive 
material from the source. 
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1(5) In determining the acceptable interval for test of leakage of 
radioactive material, the department will consider information 
that includes, but is not limited to: 

(a) Primary containment or source capsule. 

(b) Protection of primary containment. 

(c) Method of sealing containment. 

(d) Containment construction materials. 

(e) Form of contained radioactive material. 

(f) Maximum temperature withstood during prototype 
tests. 

(g) Maximum pressure withstood during prototype tests. 

(h) Maximum quantity of contained radioactive material. 

(i) Radiotoxicity of contained radioactive material. 

G) Operating experience with identical sources or devices 
or similarly designed and constructed sources or 
devices. 

k. Requirements for license to manufacture and distribute 
industrial products containing depleted uranium for mass-volume 
applications. 

(1) An application for a specific license to manufacture industrial 
products and devices containing depleted uranium for 
use pursuant to subdivision e of subsection 1 of section 
33-10-03-04 or equivalent regulations of the United States 
nuclear regulatory commission or an agreement state will be 
approved if: 

(a) The applicant satisfies the general requirements 
specified in subsection 2 of this section. 

(b) The applicant submits sufficient information relating 
to the design, manufacture, prototype testing, quality 
control procedures, labeling or marking, proposed 
uses, and potential hazards of the industrial product 
or device to provide reasonable assurance that 
possession, use, or transfer of the depleted uranium 
in the product or device is not likely to cause any 
individual to receive in any period of one calendar year 
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a radiation dose in excess of ten percent of the limits 
specified in subsection 1 of section 33-10-04.1-06. 

(c) The applicant submits sufficient information regarding 
the industrial product or device and the presence of 
depleted uranium for a mass-volume application in the 
product or device to provide reasonable assurance that 
unique benefits will accrue to the public because of the 
usefulness of the product or device. 

(2) In the case of an industrial product or device whose unique 
benefits are questionable, the department will approve an 
application for a specific license under this subdivision only 
if the product or device is found to combine a high degree 
of utility and low probability of uncontrolled disposal and 
dispersal of significant quantities of depleted uranium into 
the environment. 

(3) The department may deny any application for a specific 
license under this subdivision if the end uses of the industrial 
product or device cannot be reasonably foreseen. 

(4) Each person licensed pursuant to paragraph 1 shall: 

(a) Maintain the level of quality control required by the 
license in the manufacture of the industrial product or 
device, and in the installation of the depleted uranium 
into the product or device. 

(b) Label or mark each unit to: 

[1] Identify the manufacturer of the product or device 
and the number of the license under which the 
product or device was manufactured, the fact that 
the product or device contains depleted uranium, 
and the quantity of depleted uranium in each 
product or device; and 

[2] State that the receipt, possession, use, and 
transfer of the product or device are subject 
to a general license or the equivalent and 
the regulations of the United States nuclear 
regulatory commission or of an agreement state. 

(c) Assure that the depleted uranium before being installed 
in each product or device has been impressed with the 
following legend clearly legible through any plating or 
other covering: "Depleted Uranium". 
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(d) [1] Furnish a copy of the general license contained 
in subdivision e of subsection 1 of section 
33-10-03-04 and a copy of Department Form 
SFN 16092 to each person to whom the licensee 
transfers depleted uranium in a product or device 
for use pursuant to the general license contained 
in subdivision e of subsection 1 of section 
33-10-03-04; or 

[2] Furnish a copy of the general license contained 
in the United States nuclear regulatory 
commission's or agreement state's regulation 
equivalent to subdivision e of subsection 1 of 
section 33-10-03-04 and a copy of the United 
States nuclear regulatory commission's or 
agreement state's certificate, or alternatively, 
furnish a copy of the general license contained 
in subdivision e of subsection 1 of section 
33-10-03-04 and a copy of Department Form 
SFN 16092 to each person to whom the licensee 
transfers depleted uranium in a product or device 
for use pursuant to the general license of the 
United States nuclear regulatory commission or 
an agreement state, with a note explaining that 
use of the product or device is regulated by the 
United States nuclear regulatory commission 
or an agreement state under requirements 
substantially the same as those in subdivision e 
of subsection 1 of section 33-10-03-04. 

(e) Report to the department all transfers of industrial 
products or devices to persons for use under the 
general licensee in subdivision e of subsection 1 of 
section 33-10-03-04. Such report must identify each 
general licensee by name and address, an individual by 
name and position who may constitute a point of contact 
between the department and the general licensee, the 
type and model number of device transferred, and the 
quantity of depleted uranium contained in the product 
or device. The report shall be submitted within thirty 
days after the end of each calendar quarter in which 
such a product or device is transferred to the generally 
licensed person. If no transfers have been made 
to persons generally licensed under subdivision e 
of subsection 1 of section 33-10-03-04 during the 
reporting period, the report shall so indicate. 

(f) [1] Report to the United States nuclear regulatory 
commission all transfers of industrial products 
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or devices to persons for use under the United 
States nuclear regulatory commission general 
license in 10 CFR 40.25. 

[2] Report to the responsible state agency all 
transfers of devices manufactured and distributed 
pursuant to this subdivision for use under 
a general license in that state's regulations 
equivalent to subdivision e of subsection 1 of 
section 33-10-03-04. 

[3] Such report shall identify each general licensee 
by name and address, an individual by name 
and position who may constitute a point of 
contact between the department and the general 
licensee, the type and model number of the 
device transferred, and the quantity of depleted 
uranium contained in the product or device. The 
report shall be submitted within thirty days after 
the end of each calendar quarter in which such 
product or device is transferred to the generally 
licensed person. 

[4] If no transfers have been made to United States 
nuclear regulatory commission licensees during 
the reporting period, this information shall be 
reported to the United States nuclear regulatory 
commission. 

[5] If no transfers have been made to general 
licensees within a particular agreement state 
during the reporting period, this information shall 
be reported to the responsible agreement state 
agency upon the request of that agency. 

(g) Keep records showing the name, address, and point of 
contact for each general licensee to whom the licensee 
transfers depleted uranium in industrial products or 
devices for use pursuant to the general license provided 
in subdivision e of subsection 1 of section 33-10-03-04 
or equivalent regulations of the United States nuclear 
regulatory commission or of an agreement state. The 
records shall be maintained for a period of two years 
and shall show the date of each transfer, the quantity of 
depleted uranium in each product or device transferred, 
and compliance with the report requirements of this 
subsection. 
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I. Special requirements for issuance of specific licenses for source 
material milling. In addition to the requirements set forth in 
subsection 2, a specific license for source material milling will be 
i:ssued if the applicant submits to the department a satisfactory 
clpplication as described herein and meets the other conditions 
specified below: 

(1) An application for a license to receive title to, receive, 
possess, and use source material for milling or byproduct 
material shall address the following: 

(a) Description of the proposed project or action. 

(b) Area/site characteristics including geology, topography, 
hydrology, and meteorology. 

(c) Radiological and nonradiological impacts of the 
proposed project or action, including waterway and 
ground water impacts. 

(d) Environmental effects of accidents. 

(e) Long-term impacts including decommissioning, 
decontamination, and reclamation. 

(f) Site and project alternatives. 

(Note: In this paragraph, "byproduct material" means the 
tailings or waste produced by the extraction or concentration 
of uranium or thorium from any ore processed primarily for its 
source material content.) 

(2) Pursuant to subdivision f of subsection 2, the applicant 
may not commence construction of the project until the 
department has weighed the environmental, economic, 
technical, and other benefits against the environmental 
costs and has concluded that the issuance of the license is 
appropriate. 

(3) At least one full year prior to any major site construction, 
a preoperational monitoring program shall be conducted 
to provide complete baseline data on a milling site and 
its environs. Throughout the construction and operating 
phases of the mill, an operational monitoring program shall 
be conducted to measure or evaluate performance of control 
systems and procedures; to evaluate environmental impacts 
of operation; and to detect potential long-term effects. 
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(4) Prior to issuance of the license, the mill operator shall 
establish financial surety arrangements consistent with the 
requirements of subdivision g of subsection 2. 

(a) The amount of funds to be ensured by financial surety 
arrangements shall be based on department-approved 
cost estimates in an approved plan for decontamination 
and decommissioning of mill buildings and the milling 
site to levels which would allow unrestricted use 
of these areas upon decommissioning, and the 
reclamation of tailings and/or waste disposal areas. 
The licensee shall submit this plan in conjunction with 
an environmental report that addresses the expected 
environmental impacts of the milling operation, 
decommissioning and tailings reclamation, and that 
evaluates alternatives for mitigating these impacts. 
In establishing specific surety arrangements, the 
licensee's cost estimates shall take into account 
total costs that would be incurred if an independent 
contractor were hired to perform the decommissioning 
and reclamation work. In order to avoid unnecessary 
duplication and expense, the department may accept 
financial sureties that have been consolidated with 
financial surety arrangements established to meet 
requirements of other federal or state agencies and/or 
local governing bodies for such decommissioning, 
decontamination, reclamation, and long-term site 
surveillance, provided such arrangements are 
considered adequate to satisfy these requirements 
and that portion of the surety which covers the 
decommissioning and reclamation of the mill, mill 
tailings site and associated areas, and the long-term 
funding charge are clearly identified. The licensee's 
surety mechanism will be reviewed annually by the 
department to assure that sufficient funds will be 
available for completion of the reclamation plan if 
the work had to be performed by an independent 
contractor. The amount of surety liability should be 
adjusted to recognize any increases or decreases 
resulting from inflation, changes in engineering plans, 
activities performed, and any other conditions affecting 
costs. Regardless of whether reclamation is phased 
through the life of the operation or takes place at the 
end of operations, an appropriate portion of surety 
liability shall be retained until final compliance with the 
reclamation plan is determined. This will yield a surety 
that is at least sufficient at all times to cover the costs of 
decommissioning, decontamination, and reclamation 
of the areas that are expected to be disturbed before 
the next license renewal. The term of the surety 
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mechanism must be open ended, unless it can be 
demonstrated that another arrangement would provide 
an equivalent level of assurance. This assurance could 
be provided with a surety instrument which is written 
for a specified period of time, e.g., five years, which 
must be automatically renewed unless the surety agent 
notifies the beneficiary (the state regulatory agency) 
and the principal (the licensee) some reasonable time, 
e.g., ninety days, prior to the renewal date of their 
intention not to renew. In such a situation, the surety 
requirement still exists and the licensee would be 
required to submit an acceptable replacement surety 
within a brief period of time to allow at least sixty days 
for the regulatory agency to collect. 

(b) The total amount of funds for reclamation or long-term 
surveillance and control shall be transferred to the 
United States if title and custody of such material and 
its disposal site is transferred to the. United States upon 
termination of a license. Such funds include, but are 
not limited to, sums collected for long-term surveillance 
and control. Such funds do not, however, include 
moneys held as surety where no default has occurred, 
and the reclamation or other bonded activity has been 
performed. 

(5) The applicant shall provide procedures describing the means 
employed to meet the following requirements during the 
operational phase of any project. 

(a) Milling operations shall be conducted so that all effluent 
releases are reduced to as low as is reasonably 
achievable below the limits of chapter 33-10-04.1. 

(b) The mill operator shall conduct daily inspection of 
any tailings or waste retention systems. Records of 
such inspections shall be maintained for review by the 
department. 

(c) The mill operator shall immediately notify the 
department of the following: 

[1] Any failure in a tailings or waste retention system 
which results in a release of tailings or waste into 
unrestricted areas. 

[2] Any unusual conditions (conditions not 
contemplated in the design of the retention 
system) which if not corrected could lead to 
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failure of the system and result in a release of 
tailings or waste into unrestricted areas. 

(6) Continued surveillance requirements for source material mills 
having reclaimed residues. 

(a) The final disposition of tailings or wastes at source 
material milling sites should be such that the need 
for ongoing active maintenance is not necessary 
to preserve isolation. As a minimum, annual site 
inspections shall be conducted by the government 
agency retaining ultimate custody of the site where 
tailings or wastes are stored to confirm the integrity 
of the stabilized tailings or waste systems and to 
determine the need, if any, for maintenance and/or 
monitoring. Results of the inspection shall be reported 
to the United States nuclear regulatory commission 
within sixty days following each inspection. The 
United States nuclear regulatory commission may 
require more frequent site inspections, if, on the basis 
of a site-specific evaluation, such a need appears 
necessary due to the features of a particular tailings or 
waste disposal system. 

(b) A minimum charge of twe six hundred My eighty 
thousand dollars in 4918 2001 dollars to cover the 
costs of long-term surveillance shall be paid by each 
mill operator to the department prior to the termination 
of a uranium or thorium mill license. If site surveillance 
or control requirements at a particular site are 
determined, on the basis of a site-specific evaluation, 
to be significantly greater than those specified in 
subparagraph a, additional funding requirements may 
be specified by the department. The total charge to 
cover the costs of long-term surveillance shall be such 
that, with an assumed one percent annual real interest 
rate, the collected funds will yield interest in an amount 
sufficient to cover the annual costs of site surveillance. 
The charge will be reviewed annually to recognize or 
adjust for inflation. 

(7) An application for a license to ewrr, receive, possess, 
and use source material for uranium or thorium milling or 
byproduct material ... as defined in section 33-10-01-04..__gt 
sites formerly associated with such milling shall contain 
proposed written specifications relating to milling operations 
and the efflissiofls cofltrol efld disposition of the byproduct 
material to achieve the requirements and objectives set 
forth ifl tl=te criteria listed in Schedule D of this chapter 
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33 1 0 03. Each application must clearly demonstrate how 
the reguirements and objectives set forth in ScheduleD of this 
chapter have been addressed. Failure to clearly demonstrate 
how the reguirements and objectives in Schedule D have 
been addressed shall be grounds for refusing to accept an 
application. 

6. Issuance of specific licenses. 

a. Upon a determination that an application meets the requirements 
of North Dakota Century Code chapter 23-20.1 and this article, the 
department will issue a specific license authorizing the proposed 
activity in such form and containing such conditions and limitations 
as it deems appropriate or necessary. 

b. The department may incorporate in any license at the time of 
issuance, or thereafter by appropriate rule or order, such additional 
requirements and conditions with respect to the licensee's receipt, 
possession, use, and transfer of radioactive. material subject to 
this chapter as it deems appropriate or necessary in order to: 

(1) Minimize danger to public health and safety or property. 

(2) Require such reports and the keeping of such records, and 
to provide for such inspections of activities under the license 
as may be appropriate or necessary. 

(3) Prevent loss or theft of material subject to this chapter. 

7. Specific terms and conditions of licenses. 

a. Each license issued pursuant to this chapter shall be subject to all 
the provisions of North Dakota Century Code chapter 23-20.1, now 
or hereafter in effect, and to all applicable rules and orders of the 
department. 

b. No license issued or granted under this chapter and no right to 
possess or utilize radioactive material granted by any license 
issued pursuant to this chapter shall be transferred, assigned, or in 
any manner disposed of, either voluntarily or involuntarily, directly 
or indirectly, through transfer of control of any license to any 
person unless the department shall, after securing full information 
find that the transfer is in accordance with the provisions of North 
Dakota Century Code chapter 23-20.1, now or hereafter in effect, 
and to all valid rules and orders of the department, and shall give 
its consent in writing. 
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c. Each person licensed by the department pursuant to this chapter 
shall confine use and possession of the material licensed to the 
locations and purposes authorized in the license. 

d. Licensees required to submit emergency plans under subdivision b 
of subsection 3 shall follow the emergency plan approved by the 
department. The licensee may change the approved plan without 
department approval only if the changes do not decrease the 
effectiveness of the plan. The licensee shall furnish the change 
to the department and to affected onsite response organizations 
within six months after the change is made. Proposed changes 
that decrease or potentially decrease the effectiveness of the 
approved emergency plan may not be implemented without prior 
application to and prior approval by the department. 

e. Each licensee shall notify the department in writing when the 
licensee decides to permanently discontinue all activities involving 
materials authorized under the license. 

f. Each licensee shall notify the department, in writing, immediately 
following the filing of a voluntary or involuntary petition for 
bankruptcy under any chapter of title 11 (bankruptcy) of the United 
States Code by or against: 

(1) The licensee; 

(2) An entity (as thatterm is defined in 11 U.S.C. 101(14) [Pub. L. 
95-598; 92 Stat. 2549]) controlling the licensee or listing the 
license or licensee as property of the estate; or 

(3) An affiliate (as that term is defined in 11 U.S.C. 101 (2) [Pub. L. 
95-598; 92 Stat. 2549]) of the licensee. 

This notification must indicate the bankruptcy court in which the 
petition for bankruptcy was filed and the date of the filing of the 
petition. 

8. Expiration and termination of licenses and decommissioning of 
sites and separate buildings or outdoor areas. 

a. Each specific license expires at the end of the day on the 
expiration date stated in the license unless the licensee has filed 
an application for renewal under subsection 9 not less than thirty 
days before the expiration date stated in the existing license. If 
an application for renewal has been filed at least thirty days prior 
to the expiration date stated in the existing license, the existing 
license shall not expire until final action is taken on the renewal 
application by the department, or shall expire at the end of the day 
on which the department makes a final determination to deny the 

119 



renewal application or, if the determination states an expiration 
date, the expiration date stated in the determination. 

b. Each specific license revoked by the department expires at the 
end of the day on the date of the department's final determination 
to revoke the license, or on the expiration date stated in the 
determination, or as otherwise provided by department order. 

c. Each specific license continues in effect, beyond the expiration date 
if necessary, with respect to possession of radioactive material until 
the department notifies the licensee in writing that the license is 
terminated. During this time, the licensee shall: 

(1) Limit actions involving radioactive material to those related to 
decommissioning; and 

(2) Continue to control entry to restricted areas until they are 
suitable for release in accordance with requirements in 
article 33-10. 

d. Within sixty days of the occurrence of any of the following, 
consistent with the administrative directions in section 33-1 0-01-13, 
each licensee shall provide notification to the department in writing 
of such occurrence, and either begin decommissioning its site, 
or any separate building or outdoor area that contains residual 
radioactivity so that the building or outdoor area is suitable for 
release in accordance with requirements in article 33-10, or 
submit within twelve months of notification a decommissioning 
plan, if required by paragraph 1 of subdivision f, and begin 
decommissioning upon approval of that plan if: 

(1) The license has expired pursuant to subdivision a orb; 

(2) The licensee has decided to permanently cease principal 
activities, as defined in section 33-10-01-04, at the entire 
site or in any separate building or outdoor area that contains 
residual radioactivity such that the building or outdoor area 
is unsuitable for release in accordance with requirements in 
article 33-10; 

(3) No principal activities under the license have been conducted 
for a period of twenty-four months; or 

(4) No principal activities have been conducted for a period of 
twenty-four months in any separate building or outdoor area 
that contains residual radioactivity such that the building or 
outdoor area is unsuitable for release in accordance with 
requirements in article 33-10. 
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e. Coincident with the notification required by subdivision d, the 
licensee shall maintain in effect all decommissioning financial 
assurances established by the licensee pursuant to subsection 14 
in conjunction with a license issuance or renewal or as required 
by this subsection. The amount of the financial assurance must 
be increased, or may be decreased, as appropriate, to cover the 
detailed cost estimate for decommissioning established pursuant 
to subparagraph e of paragraph 4 of subdivision g. 

(1) Any licensee who has not provided financial assurance 
to cover the detailed cost estimate submitted with the 
decommissioning plan shall do so. 

(2) Following approval of the decommissioning plan, a licensee 
may reduce the amount of the financial assurance as 
decommissioning proceeds and radiological contamination 
is reduced at the site with the approval of the department. 

f. The department may grant a request to extend the time periods 
established in subdivision d if the department determines that 
this relief is not detrimental to the public health and safety and is 
otherwise in the public interest. The request must be submitted no 
later than thirty days before notification pursuant to subdivision d. 
The schedule for decommissioning set forth in subdivision d may 
not commence until the department has made a determination on 
the request. 

g. (1) A decommissioning plan must be submitted if required by 
license condition or if the procedures and activities necessary 
to carry out decommissioning of the site or separate building 
or outdoor area have not been previously approved by the 
department and these procedures could increase potential 
health and safety impacts to workers or to the public, such 
as in any of the following cases: 

(a) Procedures would involve techniques not applied 
routinely during cleanup or maintenance operations; 

(b) Workers would be entering areas not normally occupied 
where surface contamination and radiation levels are 
significantly higher than routinely encountered during 
operation; 

(c) Procedures could result in significantly greater airborne 
concentrations of radioactive materials than are present 
during operation; or 
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(d) Procedures could result in significantly greater releases 
of radioactive material to the environment than those 
associated with operation. 

(2) The department may approve an alternate schedule for 
submittal of a decommissioning plan required pursuant 
to subdivision d if the department determines that the 
alternative schedule is necessary to the effective conduct 
of decommissioning operations and presents no undue risk 
from radiation to the public health and safety and is otherwise 
in the public interest. 

(3) Procedures such as those listed in paragraph 1 of 
subdivision g with potential health and safety impacts may 
not be carried out prior to approval of the decommissioning 
plan. 

(4) The proposed decommissioning plan for the site or separate 
building or outdoor area must include: 

(a) A description of the conditions of the site or separate 
building or outdoor area sufficient to evaluate the 
acceptability of the plan; 

(b) A description of planned decommissioning activities; 

(c) A description of methods used to ensure protection of 
workers and the environment against radiation hazards 
during decommissioning; 

(d) A description of the planned final radiation survey; and 

(e) An updated detailed cost estimate with present 
funds set aside for decommissioning, comparison 
of that estimate with present funds set aside for 
decommissioning, and a plan for assuring the 
availability of adequate funds for completion of 
decommissioning. 

(f) For decommissioning plans calling for completion of 
decommissioning later than twenty-four months after 
plan approval, the plan must include a justification for 
the delay based on the criteria in subdivision i. 

(5) The proposed decommissioning plan will be approved by the 
department if the information therein demonstrates that the 
decommissioning will be completed as soon as practical and 
that the health and safety of workers and the public will be 
adequately protected. 
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h. (1) Except as provided in subdivision i, licensees shall complete 
decommissioning of the site or separate building or outdoor 
area as soon as practical but no later than twenty-four months 
following the initiation of decommissioning. 

(2) Except as provided in subdivision i, when decommissioning 
involves the entire site, the licensee shall request license 
termination as soon as practical but no later than twenty-four 
months following the initiation of decommissioning. 

i. The department may approve a request for an alternative schedule 
for completion of decommissioning of the site or separate building 
or outdoor area, and license termination if appropriate, if the 
department determines that the alternative is warranted by 
consideration of the following: 

(1) Whether it is technically feasible to complete 
decommissioning within the allotted twenty-four-month 
period; 

(2) Whether sufficient waste disposal capacity is available to 
allow completion of decommissioning within the allotted 
twenty-four-month period; 

(3) Whether a significant volume reduction in wastes 
requiring disposal will be achieved by allowing short-lived 
radionuclides to decay; 

(4) Whether a significant reduction in radiation exposure 
to workers can be achieved by allowing short-lived 
radionuclides to decay; and 

(5) Other site-specific factors which the department may 
consider appropriate on a case-by-case basis, such as 
the regulatory requirements of other government agencies, 
lawsuits, ground water treatment activities, monitored natural 
ground water restoration, actions that could result in more 
environmental harm than deferred cleanup, and other factors 
beyond the control of the licensee. 

j. As the final step in decommissioning, the licensee shall: 

(1) Certify the disposition of all licensed material, including 
accumulated wastes, by submitting a completed radiation 
control program form 1 or equivalent information; and 

(2) Conduct a radiation survey of the premises where the 
licensed activities were carried out and submit a report of 
the results of this survey unless the licensee demonstrates 
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that the premises are suitable for release in accordance with 
the criteria for decommissioning in section 33-10-04.1-18 in 
some other manner. The licensee shall, as appropriate: 

(a) Report levels of gamma radiation in units of millisieverts 
(millirem) per hour at one meter from surfaces, and 
report levels of radioactivity, including alpha and beta, 
in units of megabecquerels (disintegrations per minute 
or microcuries) per one hundred square centimeters, 
removable and fixed, for surfaces, megabecquerels 
(microcuries) per milliliter for water, and becquerels 
(picocuries) per gram for solids such as soils or 
concrete; and 

(b) Specify the survey instruments used and certify that 
each instrument is properly calibrated and tested. 

k. Specific licenses, including expired licenses, will be terminated by 
written notice to the licensee when the department determines that: 

(1) Radioactive material has been properly disposed; 

(2) Reasonable effort has been made to eliminate residual 
radioactive contamination, if present; and 

{3) (a) A radiation survey has been performed which 
demonstrates that the premises are suitable for release 
in accordance with the criteria for decommissioning in 
section 33-10-04.1-18; 

(b) Other information submitted by the licensee is 
sufficient to demonstrate that the premises are 
suitable for release in accordance with the criteria 
for decommissioning in section 33-10-04.1-18. 

(4) Records required by subseetiefl 14 ef seetiefl 33 10 03 OS 
efld seetiefls 33 10 04.1 14 efld 33 10 04.1 15 subsections 4 
and 6 of section 33-10-03-10 have been received. 

9. Renewal of licenses. Applications for renewal of specific licenses shall 
be filed in accordance with subsection 1. 

10. Amtmdment of licenses at request of licensee. Applications for 
ame!ndment of a license shall be filed in accordance with subsection 1 
and shall specify the respects in which the licensee desires the license 
to be amended and the grounds for such amendment. 

11. Department action on applications to renew or amend. In 
con~sidering an application by a licensee to renew or amend the license, 
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the department will apply the criteria set forth in subsection 2, 3, 4, 5, 
or 14, and chapters 33-10-05, 33-10-07, or 33-10-12, as applicable. 

12. Transfer of material. 

a. No licensee shall transfer radioactive material except as authorized 
pursuant to this subsection. 

b. Except as otherwise provided in one's license and subject to the 
provisions of subdivisions c and d, any licensee may transfer 
radioactive material: 

(1) To the department. (A licensee may transfer material to 
the department only after receiving prior approval from the 
department.) 

(2) To the United States department of energy. 

(3) To any person exempt from this article to the extent permitted 
under such exemption. 

(4) To any person authorized to receive such material under 
terms of a general license or its equivalent, or a specific 
license or equivalent licensing document, issued by 
the department, the United States nuclear regulatory 
commission, any agreement state, or any licensing state, 
or to any person otherwise authorized to receive such 
material by the federal government or any agency thereof, 
the department, an agreement state, or a licensing state. 

(5) As otherwise authorized by the department in writing. 

c. Before transferring radioactive material to a specific licensee of the 
department, the United States nuclear regulatory commission, an 
agreement state, or a licensing state, or to a general licensee who is 
required to register with the department, the United States nuclear 
regulatory commission, an agreement state, or a licensing state 
prior to receipt of the radioactive material, the licensee transferring 
the material shall verify that the transferee's license authorizes the 
receipt of the type, form, and quantity of radioactive material to be 
transferred. 

d. Any of the following methods for the verification required by 
subdivision c is acceptable: 

(1) The transferor may possess and read; a current copy of the 
transferee's specific license or registration certificate. 
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(2) The transferor may possess a written certification by the 
transferee that the transferee is authorized by license or 
registration certificate to receive the type, form, and quantity 
of radioactive material to be transferred, specifying the 
license or registration certificate number, issuing agency, 
and expiration date. 

(3) For emergency shipments, the transferor may accept 
oral certification by the transferee that the transferee is 
authorized by license or registration certificate to receive 
the type, form, and quantity of radioactive material to be 
transferred, specifying the license or registration certificate 
number, issuing agency, and expiration date; provided, that 
the oral certification is confirmed, in writing, within ten days. 

(4) The transferor may obtain other information compiled by 
a reporting service from official records of the department, 
the United States nuclear regulatory commission, an 
agreement state, or a licensing state regarding the identity 
of licensees and the scope and expiration dates of licenses 
and registration. 

(5) When none of the methods of verification described in 
paragraphs 1 through 4 are readily available or when a 
transferor desires to verify that information received by one 
of such methods is correct or up-to-date, the transferor may 
obtain and record confirmation from the department, the 
United States nuclear regulatory commission, an agreement 
state, or a licensing state that the transferee is licensed to 
receive the radioactive material. 

e. Shipment and transport of radioactive material shall be in 
accordance with the provisions of chapter 33-10-13. 

13. Modification and revocation of licenses. 

a. The terms and conditions of all licenses shall be subject to 
amendment, revision, or modification or the license may be 
suspended or revoked by reason of amendments to North Dakota 
Century Code chapter 23-20.1, or by reason of this article, and 
orders issued by the department. 

b. Any license may be revoked, suspended, or modified, in whole 
or in part, for any material false statement in the application or 
any statement of fact required under provisions of North Dakota 
Century Code chapter 23-20.1, or because of conditions revealed 
by such application or statement of fact or any report, record, or 
inspection or other means which would warrant the department to 
refuse to grant a license on an original application, or for violation 
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of, or failure to observe any of the terms and conditions of North 
Dakota Century Code chapter 23-20.1, or of the license, or of this 
article, or any order of the department. 

c. Except in cases of willfulness or those in which the public 
health, interest or safety requires otherwise, no license shall be 
modified, suspended, or revoked unless, prior to the institution of 
proceedings therefor, facts or conduct which may warrant such 
action shall have been called to the attention of the licensee, in 
writing, and the licensee shall have been accorded an opportunity 
to demonstrate or achieve compliance with all lawful requirements. 

14. Financial assurance and recordkeeping for decommissioning. 

a. Each applicant for a specific license authorizing the possession 
and use of unsealed radioactive material of half-life greater than 
one hundred twenty days and in quantities exceeding one hundred 
thousand times the applicable quantities set forth in Schedule F 
of this chapter shall submit a decommissioning funding plan as 
described in subdivision e. The decommissioning funding plan 
must also be submitted when a combination of isotopes is involved 
if R divided by one hundred thousand is greater than one (unity 
rule), where R is defined here as the sum of the ratios of the 
quantity of each isotope to the applicable value in Schedule F of 
this chapter. 

b. Each applicant for a specific license authorizing possession and 
use of radioactive material of half-life greater than one hundred 
twenty days and in quantities specified in subdivision d shall either: 

(1) Submit a decommissioning funding plan as described in 
subdivision e; or 

(2) Submit a certification that financial assurance for 
decommissioning has been provided in the amount 
prescribed by subdivision d using one of the methods 
described in subdivision f. For an applicant, this certification 
may state that the appropriate assurance will be obtained 
after the application has been approved and the license 
issued but before the receipt of licensed material. If the 
applicant defers execution of the financial instrument until 
after the license has been issued, a signed original of the 
financial instrument obtained to satisfy the requirements of 
subdivision f must be submitted to the department before 
receipt of licensed material. If the applicant does not defer 
execution of the financial instrument, the applicant shall 
supply to the department, as part of the certification, a 
signed original of the financial instrument obtained to satisfy 
the requirements of subdivision f. 
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c. (1) Each holder of a specific license which is of a type described 
in subdivision a or tr, shall provide financial assurance for 
decommissioning in accordance with the criteria set forth in 
this subsection. 

(2) Each holder of a specific license of a type described in 
subdivision a shall submit a decommissioning funding plan 
as described in subdivision e or a certification of financial 
assurance for decommissioning in an amount at least equal 
to seven hundred fifty thousand dollars in accordance with 
the criteria set forth in this subsection. If the licensee 
submits the certification of financial assurance rather than a 
decommissioning funding plan, the licensee shall include a 
decommissioning funding plan in any application for license 
renewal. 

(3) Each holder of a specific license of a type described in 
subdivision b shall submit a decommissioning funding plan 
as described in subdivision e or a certification of financial 
assurance for decommissioning in accordance with the 
criteria set forth in this subsection. 

d: Table of required amounts of financial assurance for 
decommissioning by quantity of material. 
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Greater than ten thousand but 
less than or equal to one hundred 
thousand times the applicable 
quantities of Schedule F in 
unsealed form. (For a combination 
of isotopes, if R, as defined in 
subdivision a, divided by ten 
thousand is greater than one but R 
divided by one hundred thousand 
is less than or equal to one) 

Greater than one thousand but 
less than or equal to ten thousand 
times the applicable quantities of 
Schedule Fin unsealed form. (For 
a combination of isotopes, if R, as 
defined in subdivision a, divided 
by one thousand is greater than 
one but R divided by ten thousand 
is less than or equal to one) . 

Greater than ten billion times 
the applicable quantities of 
Schedule F in sealed sources or 
plated foils. (For a combination 
of isotopes, if R, as defined in 
subdivision a, divided by ten billion 
is greater than one) 

$750,000 

$150,000 

$75,000 

e. Each decommissioning funding plan must contain a cost estimate 
for decommissioning and a description of the method of assuring 
funds for decommissioning from subdivision f, including means of 
adjusting cost estimates and associated funding levels periodically 
over the life of the facility. The decommissioning funding plan must 
also contain a certification by the licensee that financial assurance 
for decommissioning has been provided in the amount of the cost 
estimate for decommissioning and a signed original of the financial 
instrument obtained to satisfy the requirements of subdivision f. 

f. Financial assurance for decommissioning must be provided by one 
or more of the following methods: 

(1) Prepayment. Prepayment is the deposit prior to the start of 
operation into an account segregated from licensee assets 
and outside the licensee's administrative control of cash or 
liquid assets such that the amount of funds would be sufficient 
to pay decommissioning costs. Prepayment may be in the 
form of a trust, escrow account, government fund, certificate 
of deposit, or deposit of government securities. 
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(2) A surety method, insurance, or other guarantee method. 
These methods guarantee that decommissioning costs will 
be paid. A surety method may be in the form of a surety 
bond, letter of credit, or line of credit. A parent company 
guarantee of funds for decommissioning costs based on a 
financial test may be used if the guarantee and test are as 
contained in Schedule G. A parent company guarantee may 
not be used in combination with other financial methods to 
satisfy the requirements of this subsection. A For commercial 
corporations that issue bonds. a guarantee of funds by the 
applicant or licensee for decommissioning costs based on 
a financial test may be used if the guarantee and test are 
as contained in schedule H. For commercial companies that 
do not issue bonds. a guarantee of funds by the applicant 
or licensee for decommissioning costs may be used if 
the guarantee and test are as contained in Schedule I. For 
nonprofit entities. such as colleges. universities. and nonprofit 
hospitals. a guarantee of funds by the applicant or licensee 
may be used if the guarantee and test are as contained 
in Schedule J. A guarantee by the applicant or licensee 
may not be used in combination with any other financial 
methods to satisfy the requirements of this subsection or in 
any situation where the applicant or licensee has a parent 
company holding majority control of the voting stock of the 
company. Any surety method or insurance used to provide 
financial assurance for decommissioning must contain the 
following conditions: 

(a) The surety method or insurance must be open-ended 
or, if written for a specified term, such as five years, 
must be renewed automatically unless ninety days or 
more prior to the renewal date, the issuer notifies the 
department, the beneficiary, and the licensee of its 
intention not to renew. The surety method or insurance 
must also provide that the full face amount be paid 
to the beneficiary automatically prior to the expiration 
without proof of forfeiture if the licensee fails to provide 
a replacement acceptable to the department within 
thirty days after receipt of notification of cancellation. 

(b) The surety method or insurance must be payable to 
a trust established for decommissioning costs. The 
trustee and trust must be acceptable to the department. 
An acceptable trustee includes an appropriate state or 
federal government agency or an entity which has the 
authority to act as a trustee and whose trust operations 
are regulated and examined by a federal or state 
agency. 
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(c) The surety method or insurance must remain in effect 
until the department has terminated the license. 

(3) An external sinking fund in which deposits are made at 
least annually, coupled with a surety method or insurance, 
the value of which may decrease by the amount being 
accumulated in the sinking fund. An external sinking fund 
is a fund established and maintained by setting aside 
funds periodically in an account segregated from licensee 
assets and outside the licensee's administrative control in 
which the total amount of funds would be sufficient to pay 
decommissioning costs at the time termination of operation 
is expected. An external sinking fund may be in the form 
of a trust, escrow account, government fund, certificate of 
deposit, or deposit of government securities. The surety or 
insurance provisions must be as stated in paragraph 2 of 
subdivision f. 

(4) In the case of state or local government licensees, 
a statement of intent containing a cost estimate for 
decommissioning or an amount based on the table in 
subdivision d, and indicating that funds for decommissioning 
will be obtained when necessary. 

(5) When a governmental a~eRey entity is assuming custody 
and ownership of a site, an arrangement that is deemed 
acceptable by such governmental a~eRey entity. 

g. Each person licensed shall keep records of information important 
to the decommissioning of a facility in an identified location until 
the site is released for unrestricted use. Before licensed activities 
are transferred or assigned in accordance with subdivision b of 
subsection 7 ef seetieR 33 1 0 03 OS, licensees shall transfer all 
records described in this subdivision to the new licensee. In this 
case, the new licensee shall maintain these records until the license 
is terminated. If records important to the decommissioning of a 
facility are kept for other purposes, reference to these records and 
their locations may be used. Information the department considers 
important to decommissioning consists of: 

(1) Records of spills or other unusual occurrences involving the 
spread of contamination in and around the facility, equipment, 
or site. These records may be limited to instances when 
contamination remains after any cleanup procedures or 
when there is reasonable likelihood that contaminants may 
have spread to inaccessible areas as in the case of possible 
seepage into porous materials such as concrete. These 
records must include any known information on identification 
of involved nuclides, quantities, forms, and concentrations. 
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(2) As-built drawings and modifications of structures and 
equipment in restricted areas where radioactive materials 
are used or stored, and of locations of possible inaccessible 
contamination such as buried pipes which may be subject 
to contamination. If required drawings are referenced, 
each relevant document need not be indexed individually. 
If drawings are not available, the licensee shall substitute 
appropriate records of available information concerning 
these areas and locations. 

(3) Except for areas containing only sealed sources (provided the 
sources have not leaked or no contamination remains after 
any leak) or radioactive materials having only half-lives of less 
than sixty-five days, a list contained in a single document and 
updated every two years, of the following: 

(a) All areas designated and formerly designated as 
restricted areas as defined in section 33-10-01-04; 

(b) All areas outside of restricted ·areas that require 
documentation under paragraph 1 of subdivision g; 

(c) All areas outside of restricted areas where current and 
previous wastes have been buried as documented 
under subsection 9 of section 33-10-04.1-15; and 

(d) All areas outside of restricted areas which contain 
material such that, if the license expired, the licensee 
would be required to either decontaminate the area 
to meet the criteria for decommissioning in section 
33-10-04.1-18 or apply for approval for disposal under 
subsection 2 of section 33-10-04.1-14. 

( 4) Records of the cost estimate performed for the 
decommissioning funding plan or of the amount certified for 
decommissioning, and records of the funding method used 
for assuring funds if either a funding plan or certification is 
used. 

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992; March 1, 
1994; July 1, '1995; May 1, 1998: March 1. 2003. 
General Authority: NDCC 23-20.1-04,23-20.1-04.1,23-20.1-04.2,23-20.1-04.5 
Law lmplemetnted: NDCC 23-20.1-03, 23-20.1-04, 23-20.1-04.1, 23-20.1-04.2, 
23-20.1-04.5 

33-10-03-06. Reciprocal recognition of licenses. 

1. Lic:enses of byproduct, source, and special nuclear material in quantities 
not sufficient to form a critical mass. 
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a. Subject to this article, any person who holds a specific license 
from the United States nuclear regulatory commission or an 
agreement state, and issued by the agency having jurisdiction 
where the licensee maintains an office for directing the licensed 
activity and at which radiation safety records are normally 
maintained, is hereby granted a general license to conduct the 
activities authorized in such licensing document within this state 
except in areas of exclusive federal jurisdiction for a period not 
in excess of one hundred erghty days in any ealenear year the 
three-hundred-sixty-five-day period the reciprocity agreement is 
active provided that: 

(1) The licensing document does not limit the activity authorized 
by such document to specified installations or locations. 

(2) The out-of-state licensee notifies the department, in writing, 
for each occurrence. at least three working days prior to 
engaging in such activity. Such notification shall indicate 
the location, period, and type of proposed possession 
and use within the state, and shall be accompanied by a 
copy of the pertinent licensing document and a copy of 
the licensee's operating and procedures manual. If, for a 
specific case, the three-day period would impose an undue 
hardship on the out-of-state licensee, the licensee may, upon 
application to the department, obtain permission to proceed 
sooner. The department may waive the requirement for 
filing additional written notifications during the remainder of 
the ealenear year three-hundred-sixty-five-day period the 
reciprocity agreement is active following the receipt of the 
initial notification from a person engaging in activities under 
the general license provided in this subsection. 

(3) The out-of-state licensee complies with this article and with all 
the terms and conditions of the licensing document, except 
any such terms and conditions which may be inconsistent 
with this article. 

(4) The out-of-state licensee supplies such other information as 
the department may request. 

(5) The out-of-state licensee shall not transfer or dispose of 
radioactive material possessed or used under the general 
license provided in this subdivision except by transfer to a 
person: 

(a) Specifically licensed by the department or the United 
States nuclear regulatory commission to receive such 
material; or 
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(b) Exempt from the requirements for a license for such 
material under subdivision a of subsection 2 of section 
33-10-03-02. 

{6) The out-of-state licensee shall submit an annual reciprocity 
fee, as prescribed in chapter 33-10-11, at the time of WFifieR 
notification initial request for reciprocity. 

b. Notwithstanding the provisions of subdivision a, any person who 
lholds a specific license issued by the United States nuclear 
regulatory commission or an agreement state authorizing the 
holder to manufacture, transfer, install, or service a device 
described in paragraph 1 of subdivision b of subseCtion 2 of 
section 33-10-03-04 within areas subject to the jurisdiction of 
the licensing body is hereby granted a general license to install, 
transfer, demonstrate, or service such a device in this state except 
in areas of federal jurisdiction provided that: 

(1) The person shall file a report with the department within thirty 
days after the end of each calendar quarter in which any 
device is transferred to or installed in this state. Each report 
shall identify each general licensee to whom the device 
is transferred by name and address, the type of device 
transferred, and the quantity and type of radioactive material 
contained in the device. 

(2) The device has been manufactured, labeled, installed, and 
serviced in accordance with applicable provisions of the 
specific license issued to the person by the United States 
nuclear regulatory commission or an agreement state. 

(3) The person shall ensure that any labels required to be 
affixed to the device under rules of the authority which 
licensed manufacture of the device bear a statement that 
"Removal of this label is prohibited". 

( 4) The holder of the specific license shall furnish to each general 
licensee to whom the holder transfers such device or on 
whose premises the holder installs such device a copy of the 
general license contained in subdivision b of subsection 2 of 
section 33-10-03-04. 

(5) The out-of-state licensee shall submit an annual reciprocity 
fee, as prescribed in chapter 33-10-11, at the time of wFitten 
notifieatioR initial request for reciprocity. 

c. The department may withdraw, limit, or qualify its acceptance of 
any specific .license or equivalent licensing document issued by 
the United States nuclear regulatory commission or an agreement 
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state, or of any product distributed pursuant to such licensing 
document, upon determining that such action is necessary in order 
to prevent unoue hazard to public health and safety or property. 

2. Licenses of naturally occurring and accelerator-produced radioactive 
material. 

a. Subject to this article, any person who holds a specific license 
from a licensing state, and issued by the department having 
jurisdiction where the licensee maintains an office for directing 
the licensed activity and at which radiation safety records are 
normally maintained, is hereby granted a general license to 
conduct the activities authorized in such licensing document within 
this state for a period not in excess of one hundred eighty days 
in aFty calefldar year the three-hundred-sixty-five-day period the 
reciprocity agreement is active provided that all of the following 
requirements are met: 

(1) The licensing document does not limit the activity authorized 
by such document to specified installations or locations. 

(2) The out-of-state licensee notifies the department, in writing, 
for each occurrence. at least three working days prior to 
engaging in such activity. Such notification must indicate 
the location, period, and type of proposed possession 
and use within the state, and must be accompanied by 
a copy of the pertinent licensing document and a copy of 
the licensee's operating and procedures manual. If, for a 
specific case, the three-day period would impose an undue 
hardship on the out-of-state licensee, the licensee may, upon 
application to the department, obtain permission to proceed 
sooner. The department may waive the requirement for 
filing additional written notifications during the remainder of 
the calefldar year three-hundred-sixty-five-day period the 
reciprocity agreement is active following the receipt of the 
initial notification from a person engaging in activities under 
the general license provided in subdivision a. 

(3) The out-of-state licensee complies with this article and with all 
the terms and conditions of the licensing document, except 
any such terms and conditions which may be inconsistent 
with this article. 

(4) The out-of-state licensee supplies such other information as 
the department may request. 

(5) The out-of-state licensee may not transfer or dispose of 
radioactive material possessed or used under the general 
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license provided in subdivision a except by transfer to a 
person: 

(a) Specifically licensed by the department or by another 
licensing state to receive such material; or 

(b) Exempt from the requirements for a license for such 
material under subsection 2 of section 33-10-03-02. 

(6) The out-of-state licensee shall submit an annual reciprocity 
fee, as described in chapter 33-10-11, at the time of writteR 
RetifieatieR initial reguest for reciprocity. 

b. Notwithstanding the provisions of subdivision a, any person who 
holds a specific license issued by a licensing state authorizing 
the holder to manufacture, transfer, install, or service a device 
described in paragraph 1 of subdivision b of subsection 2 of section 
33-10-03-04 within areas subject.to the jurisdiction of the licensing 
body is hereby granted a general license to install, transfer, 
demonstrate, or service such a device in this state provided that: 

(1) Such person shall file a report with the department within 
thirty days after the end of each calendar quarter in which 
any device is transferred to or installed in this state. Each 
such report must identify each general licensee to whom such 
device is transferred by name and address, the type of device 
transferred, and the quantity and type of radioactive material 
contained in the device; 

(2) The device has been manufactured, labeled, installed, and 
serviced in accordance with applicable provisions of the 
specific license issued to such person by a licensing state; 

(3) Such person shall assure that any labels required to be 
affixed to the device under rules of the authority which 
licensed manufacture of the device bear a statement that 
"Removal of this label is prohibited"; 

(4) The holder of the specific license shall furnish to each general 
licensee to whom the holder transfers such device or on 
whose premises the holder installs such device a copy of the 
general license contained in subdivision b of subsection 2 of 
section 33-10-03-04 or in equivalent regulations of another 
licensing state having jurisdiction over the manufacture and 
distribution of the device; and 

(5) The out-of-state licensee shall submit an annual reciprocity 
fee, as prescribed in chapter 33-1 0-11, at the time of 't't'ritteR 
RetifieatieR initial reguest for reciprocity. 

136 



c. The department may withdraw, limit, or qualify its acceptance 
of any specific license or equivalent licensing document issued 
by a licensing state, or any product distributed pursuant to 
such licensing document, upon determining that such action is 
necessary in order to prevent undue hazard to public health and 
safety or property. 

3. Deliberate misconduct. This subsection gives notice to all persons 
who knowingly provide to any licensee. applicant for a license or 
certificate or guality assurance program approval. holder of a certificate 
or guality assurance program approval. contractor. or subcontractor. 
any components. eguipment. materials. or other goods or services that 
relate to a licensee's. certificate holder's. guality assurance program 
approval holder's. or applicant's activities subject to article 33-10. that 
they may be individually subject to department enforcement action for 
violation of section 33-10-03-09 or 33-10-13-22. 

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992; May 1, 
1998: March 1. 2003. 
General Authority: NDCC 23-20.1-04, 23-20.1-04.5 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04, 23-20.1-04.5 

33-10-03-08. Completeness and accuracy of information . 

.1. Information provided to the department by an applicant for a license 
or by a licensee or information reguired by statute or by article 33-10. 
orders. or license conditions to be maintained by the applicant or the 
licensee shall be complete and accurate in all material respects. 

2. Each applicant or licensee shall notify the department of information 
identified by the applicant or licensee as having for the regulated 
activity a significant implication for public health and safety or common 
defense and security. An applicant or licensee violates this subsection 
only if the applicant or licensee fails to notify the department of 
information that the applicant or licensee has identified as having a 
significant implication for public health and safety or common defense 
and security. Notification shall be provided to the department within 
two working days of identifying the information. This reguirement is not 
applicable to information which is already reguired to be provided to 
the department by other reporting or updating reguirements. 

History: Effective March 1. 2003. 
General Authority: NDCC 23-20.1-04. 23-20.1-04.5 
Law Implemented: NDCC 23-20.1-03.23-20.1-04.23-20.1-04.5 

33-10-03-09. Deliberate misconduct . 

.1. Any licensee. certificate of registration holder. applicant for a license 
or certificate of registration. employee of a licensee. certificate of 
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registration holder or applicant: or any contractor (including a supplier 
or consultant). subcontractor. employee of a contractor or subcontractor 
of any licensee or certificate of registration holder or applicant for a 
license or certificate of registration. who knowingly provides to any 
licensee. applicant. certificate holder. contractor. or subcontractor. any 
components. eguipment. materials. or other goods or services that 
relate to a licensee's. certificate holder's. or applicant's activities in 
article 33-1 0. may not: 

a. Engage in deliberate misconduct that causes or would have 
caused. if not detected. a licensee. certificate of registration 
holder. or applicant to be in violation of any rule. regulation. or 
order: or any term. condition. or limitation of any license issued by 
the department: or 

.b.:. Deliberately submit to the department. a licensee. certificate of 
registration holder. an applicant. or a licensee's. certificate holder's 
or applicant's. contractor or subcontractor. information that the 
person submitting the information knows to be incomplete or 
inaccurate in some respect material to the department. 

2. A...person who violates subsection 1 may be subject to enforcement 
action. 

3. For the purposes of subdivision a of subsection 1. deliberate misconduct 
by a person means an intentional act or omission that the person knows: 

a. Would cause a licensee. certificate of registration holder. or 
applicant to be in violation of any rule. regulation. or order: or 
any term. condition. or limitation. of any license issued by the 
department: or 

b. Constitutes a violation of a requirement. procedure. instruction. 
contract. purchase order. or policy of a licensee. certificate of 
registration holder. applicant. contractor. or subcontractor. 

History: Effec:tive March 1. 2003. 
General Authority: NDCC 23-20.1-04. 23-20.1-04.5 
Law Implemented: NDCC 23-20.1-03.23-20.1-04.23-20.1-04.5 

33-1 0-03-1 0. Records . 

.1.. Each person who receives radioactive material pursuant to a license 
issued pursuant to article 33-10 shall keep records showing the receipt. 
transfer. and disposal of the radioactive material as follows: 

a. The licensee shall retain each record of receipt of radioactive 
material as long as the material is possessed and for three years 
following transfer or disposal of the material. 

138 



b. The licensee who transferred the material shall retain each record 
of transfer for three years after each transfer unless a specific 
reguirement in another part of the rules in this chapter dictates 
otherwise. · 

c. The licensee who disposed of the material shall retain each record 
of disposal of radioactive material until the department terminates 
each license that authorizes disposal of the material. 

2. The licensee shall retain each record that is required by article 33-1 0 or 
by license condition for the period specified by the appropriate rule or 
license condition. If a retention period is not otherwise specified by rule 
or license condition. the record must be retained until the department 
terminates each license that authorizes the activity that is subject to the 
recordkeeping reguirement. 

L..E... Records which must be maintained pursuant to article 33-10 
may be the original or a reproduced copy or microform if such 
reproduced copy or microform is duly authenticated by authorized 
personnel and the microform is capable of producing a clear 
and legible copy after storage for the period specified by article 
33-1 0. The record may also be stored in electronic media with the 
capability for producing legible. accurate. and complete records 
during the reguired retention period. Records such as letters. 
drawings. and specifications must include all pertinent information 
such as stamps. initials. and signatures. The licensee shall 
maintain adeguate safeguards against tampering with and Joss of 
records. 

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

4. Prior to license termination. each licensee authorized to possess 
radioactive material with a half-life greater than one hundred twenty 
days. in an unsealed form. shall forward the following records to the 
department: 

a. Records of disposal of radioactive material made under 
subsections 2. 3. 4. and 5 of section 33-10-04.1-14. This 
includes records of any disposals of radioactive material by burial 
in soil. authorized prior to October 1. 1982. 

!2.:. Records of the results of measurements and calculations used to 
evaluate the release of radioactive effluents to the environment. 
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reguired by paragraph 4 of subdivision b of subsection 3 of section 
33-10-04.1-15. 

5. - If licensed activities are transferred or assigned in accordance with 
subsection 4 of section 33-1 0-03-04 or in accordance with subdivision b 
of subsection 7 of section 33-10-03-05. each licensee authorized to 
possess radioactive material. with a half-life greater than one hundred 
twenty days. in an unsealed form. shall transfer the following records 
to the new licensee and the new licensee will be responsible for 
maintaining these records until the license is terminated: 

a. Records of disposal of radioactive material made under 
subsections 2. 3. 4. and 5 of section 33-10-04.1-14. This 
includes records of any disposals of radioactive material by burial 
in soil. authorized prior to October 1. 1982. 

b. Records of the results of measurements and calculations used to 
evaluate the release of radioactive effluents to the environment. 
reguired by paragraph 4 of subdivision b of subsection 3 of section 
33-10-04.1-15. 

6. Prior to license termination. each licensee shall forward the records 
mru,1ired by subdivision g of subsection 14 of section 33-10-03-05 
.(r§.,Qords of information important to the decommissioning of a facility) 
to the department. 

History: Effective March 1. 2003. 
General Authc,rity: NDCC 23-20.1-04. 23-20.1-04.5 
Law Implemented: NDCC 23-20.1-03. 23-20.1-04. 23-20.1-04.5 
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SCHEDULE A 
EXEMPT CONCENTRATIONS 

Column II 
Column I Gas Liguid and Solid 
Concentration Concentration 

Element (Atomic Number) Radionuclide b!Ci/m111 b!Ci/ml21 

Antimony (51) Sb-122 3x1~ 
Sb-124 2x1~ 
Sb-125 1x1~ 

Argon (18) Ar-37 1x1~ 
Ar-41 4x1 ().:I 

Arsenic (33) As-73 5x1~ 
As-74 5x1~ 
As-76 2x1~ 
As-77 8x1~ 

Barium (56) Ba-131 2x1o-3 

Ba-140 3x1~ 

Beryllium (4) Be-7 2x1o-2 

Bismuth (83) Bi-206 4x10-4 

Bromine (35) Br-82 4x1o-7 3x1~ 

Cadmium (48) Cd-109 2x1~ 
Cd-115m 3x1~ 
Cd-115 3x1~ 

Calcium (20) Ca-45 9x1~ 
Ca-47 5x1~ 

Carbon (6) C-14 1x1o:2 8x1~ 

Cerium (58} Ce-141 9X1~ 
Ce-143 4x1~ 
Ce-144 1x1~ 

Cesium (55) Cs-131 2x1~ 
Qs-134m 6x1~ 
Qs-134 9x1~ 

Chlorine (17) Cl-38 9x1 ().:I 4x1~ 

Chromium (24) Cr-51 2x1~ 

Cobalt (27) Co-57 5x1~ 
Co-58 1x1~ 
Co-60 5x1~ 

Copper (29) Cu-64 3x1~ 

Dysprosium (66) Dy-165 4x1~ 
Dy-166 4x1~ 
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Column II 
Column I Gas Liguid and Solid 
Concentration Concentration 

Element (Atomic Number) Radionuclide b!Cilmlll uCi/m121 

Erbium (68) Er-169 9x104 

Er-171 1x1o-3 

Europium (63) Eu-152 6x104 

.(L=9.2h) 
Eu-1ss 2x1Q-3 

Fluorine (9) F-18 2x1Q:§ 8x1o-3 

Gadolinium (S~ Gd-153 2x1o-3 

Gd-159 8x104 

Gallium (31) Ga-72 4x1o:i 

Germanium (2!2). Ge-71 2x1~ 

Gold (79) Au-196 2x1o-3 

Au-198 5x104 

Au-199 2x1o-3 

Hafnium (72) Hf-181 7x104 

Hydrogen (1) H-3 5x1o-6 3x10-2 

Indium (49) In-113m 1x1~ 
In-114m 2x1o:i 

Iodine (53) 1-126 3x1o-9 2x1o-5 

1-131 3x1~ 2x1 o-5 

1-132 8x1o:§ 6x104 

1-133 1x10-a 7x1o:§ 
1-134 2x1~ 1x1o-3 

Iridium (77) lr-190 2x1~ 
lr-192 4x1o:i 
lr-194 3x104 

Iron (26) Fe-55 8x1~ 
Fe-59 6x104 

Krypton (36) Kr-85m 1x1o-6 

Kr-85 3x1Q:2 

Lanthanum (lill La-140 ~ 
Lead (82) Pb-203 4x10-3 

Lutetium (711 Lu-177 1x1~ 

Manganese 1'25) Mn-52 3x1o:i 
Mn-54 1x10-3 

Mn-56 1x10-3 
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Column II 
Column I Gas Ljguid and Solid 
Concentration Concentration 

Element (Atomic Number) Badionuclide b!Ci/ml11 b!Ci/ml21 

Mercury (80) Hg-197m 2x1o-3 

Hg-197m 3x1~ 
Hg-203 2x1o:4 

Mol~bdenum (42) Mo-99 2x1~ 

Neod~mium (60) Nd-147 6x1o:4 
Nd-149 3x1o-3 

Nickel (28) Ni-65 1x1~ 

Niobium Nb-95 1x1o-3 

(Columbium) (41) Nb-97 9x1~ 

Osmium (76) Os-185 7x10-4 
Os-191m 3x1o-2 

Os-191 2x1~ 
Os-193 6x1Q-4 

Palladium (46) Pd-103 3x1~ 
Pd-109 9x1o:4 

Phosghorus (15) P-32 2x1o:4 

Platinum (78) Pt-191 1x1~ 
Pt-193m 1x1~ 
Pt-197m 1x1~ 
Pt-197 1x1~ 

Potassium (19) K-42 3x1~ 

Praseod~mium (59) Pr-142 3x1~ 
Pr-143 5x1o:4 

Promethium (61) Pm-147 2x1~ 
Pm-149 4x1~ 

Rhenium (75) Re-183 6x1~ 
Re-186 9x1~ 
Re-188 6x1~ 

Rhodium (45) Rh-103m 1x1 o-1 

Rh-105 1x1~ 

Rubidium (37) Rb-86 7x1o:4 

Ruthenium (44) Ru-97 4x1~ 
Ru-103 8x1o:4 
Ru-105 1x1~ 
Ru-106 1x1~ 

Samarium (62) Sm-153 8x1o:4 
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Column II 
Column I Gas Liguid and Solid 
Concentration Concentration 

Element (Atomic Number) Radionuclide b!Ci/ml1l b!Ci/ml21 

Scandium (21} Sc-46 4x1Q-4 
Sc-47 9x10-4 
Sc-48 3x1Q-4 

Selenium (34) Se-75 3x10-3 

Silicon (14) Si-31 9x1o-3 

Silver (47) Ag-105 1x1o-3 

Ag-110m 3x1~ 
Ag-111 4x1Q-4 

Sodium (11) Na-24 2x1o-3 

Strontium (38) Sr-85 1x1o-3 

Sr-89 1x10-4 
Sr-91 7x10-4 
Sr-92 7x10-4 

Sulfur (16) S-35 9x1o-8 6x1~ 

Tantalum (7.3) Ta-182 4x1~ 

Technetium (4:ll Tc-96m 1x1Q:1 
Tc-96 1x10=J 

Tellurium (52) Te-125m 2x1~ 
Te-127m 6x1~ 
Te-127 3x1o-3 

Te-129m 3x1~ 
Te-131m 6x1~ 
Te-132 3x1Q-4 

Terbium (65) Tb-160 4x1Q-4 

Thallium (81) Tl-200 4x1~ 
Tl-201 3x1~ 
Tl-202 1x1o-3 

Tl-204 1x1o-3 

Thulium (69) Tm-170 5x10-4 
Tm-171 5x1o-3 

Tin (50) Sn-113 9x10-4 
Sn-125 2x1~ 

Tungsten (WCilfram) (7 4) W-181 4x1o-3 

W-187 7x1~ 

Vanadium {230. V-48 3x10-4 

Xenon (54) Xe-131m 4x1Q:R 
Xe-133 3x1Q:R 
Xe-135 1x1Q:R 
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Ytterbium (70) 

Yttrium (39) 

Zinc (30) 

Zirconium (40) 

Yb-175 

Y-90 
Y-91m 
Y-91 
Y-92 
Y-93 

Zn-65 
Zn-69m 
Zn-69 

Zr-95 
Zr-97 

1x1o-3 

2x104 

3x1o-2 

3x1~ 
6x1~ 
3x1~ 

1x1~ 
7x1~ 
2x1o:l 

6x1~ 
2x1~ 

Beta and/or gamma emitting 
radioactive material not listed 
above with half-life less than 
3 years. 

Note 1: Many radionuclides transform into other 
radionuclides. In expressing the concentrations 
in Schedule A. the activity stated is that of the 
parent radiounclide and takes into account the 
radioactive decay products. 

Note 2: For purposes of subsection 2 of section 
33-1 0-03-02 where there is involved a 
combination of radionuclides. the limit for the 
combination should be derived as follows: 
Determine for each radionuclide in the 
product the ratio between the radioactivity 
concentration present in the product and the 
exempt radioactivity concentration established 
in Schedule A for the specific radionuclide 
when not in combination. The sum of such 
ratios may not exceed "1 ". 

Example: Concentration of Radionuclide A in Product + 
Exempt concentration of Radionuclide A 

Concentration of Radionuclide B in Product < 1 
Exempt concentration of Radionuclide B 

Note 3: To convert uCi/ml to Sl units of megabecguerels 
per liter. multiply the above values by 37. 

Example: Zirconium (40) Zr-97 (2x1 ~ uCi/ml multiplied 
by 37 is eguivalent to 74x1~ megabecguerels 
per liter) . 

.11. Values are given in column I only for those materials normally used as gases. 
21 uCi/g for solids. 

History: Amended effective June 1. 1992: May 1. 1998: March 1. 2003. 
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SCHEDULE B 
EXEMPT QUANTITIES 

Ra!dioactive Material 

An1timony-122 {Sb 122) 

Antimony-124 (Sb 124) 

Antimony-125 (Sb 125) 

Arsenic-73 (As 73) 

Aa;enic-74 (As 74) 

Arsenic-76 (As 76) 

Arsenjc-77 (As 77) 

Ba.rium-131 (Ba 131) 

Batrium-133 (Ba 133) 

~trium-140 (Ba 140) 

Bismuth-210 (Bi 210) 

Bromine-82 (Br 82) 

_Cadmium-109 {Cd 109) 

Cadmium-115m {Cd 115m) 

Cadmium-115 (Cd 115) 

Calcium-45 (Ca 45) 

Calcium-47 (Ca 47) 

Carbon-14 {C 14) 

c~arium-141 (Ce 141) 

c,erium-143 (Ce 143) 

Cerium-144 (Ce 144) 

Cesium-129 (Cs 129) 

Cesium-131 {Cs 131) 

Cesium-134m {Cs 134m) 

Cesium-134 (Cs 134) 

Cesium-135 (Cs 135) 

Cesium-136 (Cs 136) 

C:esium-137 (Cs 137) 

Chlorine-36 (CI 36) 

Chlorine-38 (CI 38) 

Chromium-51 (Cr 51) 

Cobalt-57 (Co 57) 
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Microcuries 

100 

10 

10 

100 

10 

10 

100 

1Q 
10 

10 

·1 
10 

10 

1Q 
100 

10 

10 

100 

100 

100 

1 
100 

1.000 

100 

1 
.1D 
10 

10 

.1D 

.1D 
1.000 

100 



Cobalt-58m (Co 58m) 10 

Cobalt-58 (Co 58) 10 

Cobalt-60 (Co 60) 1 
COQQer-64 (Cu 64) 100 

D~sQrosium-165 (D~ 165) 10 

D~sQrosium-166 (D~ 166) 100 

Erbium-169 (Er 169) 100 

Erbium-171 (Er171) 100 

EuroQium-152 (Eu 152) 9.2h 100 

EuroQium-152 (Eu 152) 13 ~r 1 
EuroQium-154 (Eu 154) 1 
EuroQium-155 (Eu 155) .1Q 

Fluorine-18 (F 18) 1.000 

Gadolinium-153 (Gd 153) 10 

Gadolinium-159 (Gd 159) 100 

Gallium-67 (Ga 67) 100 

Gallium-72 (Ga 72) 10 

Germanium-68 (Ge 68) 10 

Germanium-71 (Ge 71) 100 

Gold-195 (Au 195) 10 

Gold-198 (Au 198) 100 

Gold-199 (Au 199) 100 

Hafnium-181 (Hf 181) 10 

Holmium-166 (Ho 166) 100 

H~drogen-3 (H 3) 1.000 

lndium-111 (In 111) 100 

Indium-113m (In 113m) 100 

Indium-114m (In 114m) 10 

Indium-115m (In 115m) 100 

lndium-115 (In 115) 10 

lodine-123 (I 123) 100 

lodine-125 (I 125) 1 
lodine-126 (I 126) 1 
lodine-129 (1129) 0.1 

lodine-131 (I 131) 1 
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lodiine-132 (I 132) 10 

lodine-133 (I 133) 1 
lodine-134 (I 134) 10 

lodine-135 (I 135) 10 

lridium-192 (lr 192) .ill 
lri.dium-194 (lr 194) 100 

J.mn-52 (Fe 52) .ill 
Iron-55 (Fe 55) 100 

Iron-59 (Fe 59) jJl 

KQrpton-85 (Kr 85) 1QQ 

K.Qrpton-87 (Kr 87) jJl 

.L.alnthanum-140 (La 140) jJl 

.b.u!tetium-177 (Lu 177) 100 

Mcanganese-52 (Mn 52) 10 

Manganese-54 (Mn 54) 10 

Manganese-56 (Mn 56) 10 

Ms~rcu~-197m (Hg 197m) 100 

_Mj~rcu~-197 (Hg 197) .1QQ 

ME~rcu~-203 (Hg 203) jJl 

Mol~bdenum-99 (Mo 99) .1QQ 
~~od~mium-147 (Nd 147) 1QQ 

~~od~mium-149 (Nd 149) 100 

Nickel-59 (Ni 59) .1QQ 
Nickel-63 (Ni 63) 1Q 
Nickel-65 (Ni 65) .1QQ 
Niobium-93m (Nb 93m) 10 

Niobium-95 (Nb 95) jJl 

Niobium-97 (Nb 97) 10 

Osmium-185 (Os 185) 1Q 
Osmium-191m (Os 191m) 100 

Osmium-191 (Os 191) .1QQ 
Osmium-193 (Os 193) 100 

Palladium-103 (Pd 103) 100 

Palladium-109 (Pd 109) 100 

Phosphorus-32 (P 32) .lll 
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Platinum-191 (Pt 191) 

Platinum-193m (Pt 193m) 

Platinum-1 03 (Pt 193) 

Platinum-197m (Pt 197m) 

Platinum-197 (Pt 197) 

Polonium-21 0 (Po 21 0) 

Potassium-42 (K 42) 

Potassium-43 (K 43) 

Praseodymium-142 (Pr 142) 

Praseodymium-143 (Pr 143) 

Promethium-147 (Pm 147) 

Promethium-149 (Pm 149} 

Rhenium-186 (Re 186) 

Rhenium-188 (Re 188) 

Rhodium-103m (Rh 103m) 

Rhodium-1 05 (Rh 1 05) 

Rubidium-81 (Rb 81) 

Rubidium-86 (Rb 86) 

Rubidium-87 (Rb 87) 

Ruthenium-97 (Ru 97) 

Ruthenium-103 (Ru 103) 

Ruthenium-1 05 (Ru 1 05) 

Ruthenium-1 06 (Ru 1 06) 

Samarium-151 (Sm 151) 

Samarium-153 (Sm 153) 

Scandium-46 (Sc 46) 

Scandium-47 (Sc 47) 

Scandium-48 (SC 48) 

Selenium-75 (Se 75) 

Silicon-31 (Si 31) 

Silver-105 (Ag 105) 

Silver-110m lAg 110m) 

Silver-111 (Ag 111) 

Sodium-22 (Na 22) 

Sodium-24 (Na 24) 
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100 

100 

100 

100 

100 

0.1 

10 

10 

100 

100 

10 

10 

100 

100 

100 

100 

10 

10 

10 

100 

10 

10 

1 
10 

100 

10 

100 

10 

10 

100 

10 

1 
100 

10 

10 



Strontium-85 (Sr 85) 10 

Strcmtium-89 (Sr 89) 1 
Strcmtium-90 (Sr 90) 0.1 

Strontium-91 {Sr 91) .1Q 

Strontium-92 (Sr 92} .1Q 

Sul'fur-35 (S 35) 1QQ 

Tantalum-182 (Ta 182} .1Q 

Technetium-96 (Tc 96} 10 

Tec:hnetium-97m (Tc 97m} 100 

Tec:hnetium-97 Qc 97} 100 

Tec:hnetium-99m (Tc 99m} 1QQ 

Teehnetium-99 (Tc 99) .1Q 

Tellurium-125m (Te 125m} 10 

Tellurium-127m (Te 127m) 10 

Tellurium-127 (Te 127} 100 

Tellurium-129m (Te 129m} 10 

Tellurium-129 (Te 129) 1QQ 
Tellurium-131m (Te 131m) .1Q 

Tel.lurium-132 (Te 132) 10 

Terbium-160 Qb 160) 10 

Thallium-200 (TI 200) 1QQ 
Thallium-201 (TI 201) 1QD. 

Thallium-202 (TI 202} 1QD. 

Thallium-204 (TI 204) 10 

Thulium-170 ITm 170) .1Q 

Thulium-171 Qm 171) .1Q 

Tin-113 (Sn 113} 1Q 

Tin-125 (Sn 125} 1Q 

Tungsten-181 0JY_ 181} 1Q 

I!.sngsten-185 (W 185) .1Q 
I!.mgsten-187 (W 187) 100 

Vanadium-48 (V 48) .1Q 

X4:!non-131m (Xe 131m) 1.000 

X43non-133 (Xe 133) 1QQ 
X1enon-135 (Xe 135) 1QD. 
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Ytterbium-175 (Yb 175) 

Yttrium-87 (Y 87) 

Yttrium-88 (Y 88) 

Yttrium-90 (Y 90) 

Yttrium-91 (Y 91) 

Tttrium-92 (Y 92) 

Yttrium-93 (Y 93) 

Zinc-65 (Zn 65) 

Zinc-69m (Zn 69m) 

Zinc-69 (Zn 69) 

Zirconium-93 (Zr 93) 

Zirconium-95 (Zr 95) 

Zirconium-97 (Zr 97) 

Any radioactive material not listed 
above other than alpha emitting 
radioactive material 

100 

.1Q 

.1Q 

-10 

10 

100 

100 

10 

100 

1.000 

1Q 

10 

10 

Note 1 : For purposes of subparagraph b of paragraph 5 of subdivision g 
of subsection 2 of section 33-1 0-03-05 where there is involved a 
combination of radionuclides. the limit for the combination should be 
derived as follows: 

Determine the amount of each radionuclide possessed and 1 .000 
times the amount in Schedule 8 for each of those radionuclides 
when not in combination_ The sum of the ratios of those guantities 
may not exceed one. 

Example: 

.._.A....,_m...,.t:...-=of,_,R'-"a=d=i=on:.:..:u=c==li=d=e__,_A"""p~o=s..,.s=e=ss....,e=d=----~+ Amt. of Radionuclide 8 
1 000 x Schedule 8 guantity possessed < 1 

for Radionuclide A 1000 x Schedule 8 guantity 

for Radionuclide B 

Note 2: To convert microcuries to Sl units of kilobecguerels. multiply the 
above values by 37 _ 

Example: Zirconium-97 (1 0 microcuries multiplied by 37 is eguivalent to 
370 kilobecguerels}. 

History: Amended effective June 1. 1992: May 1. 1998: March 1. 2003. 
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SCHEDULE C 
LIMITS FOR BROAD LICENSES 

(SUBSECTION 4 OF SECTION 33-10-03-05) 

Radioactive Material Col. I curies Col. II curies 

Antimony-122 1 0.01 

Antimony-124 1 0.01 

Antimony-125 1 0.01 

Arsenic-73 10 Qj_ 

Arsenic-74 1 0.01 

Arsenic-76 1 0;01 

Arsenic-77 10 0.1 

Barium-131 1Q Qj_ 

Barium-140 1 0.01 

Beryllium-7 10 0.1 

Bismuth-21 0 .Q.1 0.001 

Bromine-82 10 .Q.1 

Cadmium-109 1 0.01 

Cadmium-115m 1 0.01 

Cadmium-115 10 0.1 

Calcium-45 1 0.01 

Calcium-47 10 .Q.1 

Carbon-14 100 1 
Cerium-141 10 .Q.1 

Cerium-143 10 .Q.1 

Cerium-144 Qj_ 0.001 

Cesiium-131 100 1 
Cesiium-134m 100 1 
Cesium-134 0.1 0.001 

Cesium-135 1 0.01 

Cesium-136 10 0.1 

Cesium-137 .Q.1 0.001 

Chlorine-36 1 0.01 

Chlorine-38 100 1 
Chmmium-51 100 1 
Cobalt-57 10 0.1 
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Cobalt-58m 100 1 
Cobalt-58 1 0.01 

Cobalt-60 0.1 0.001 

Copper-64 JJl 0.1 

Dy:sprosium-165 100 1 
Dy:sprosium-166 10 0.1 

Erbium-169 10 0.1 

Erbium-171 10 ll 
Europium-152 (9.2 h) 10 0.1 

Europium-152 (13 y:r) ll 0.001 

Europium-154 0.1 0.001 

Eurogium-155 1 0.01 

Fluorine-18 100 1 
Gadolinium-153 1 0.01 

Gadolinium-159 10 ll 
Gallium-72 JJl ll 
Germanium-71 100 1 
Gold-198 JJl 0.1 

Gold-199 JJl ll 
Hafnium-181 1 0.01 

Holmium-166 10 ll 
Hy:drogen-3 100 1 
Indium-113m 100 1 
Indium-114m 1 0.01 

Indium-115m 100 1 
lndium-115 1 0.01 

lodine-125 Q.j_ 0.001 

lodine-126 0.1 0.001 

lodine-129 ll 0.001 

lodine-131 Q.j_ 0.001 

lodine-132 JJl 0.1 

lodine-133 1 0.01 

lodine-134 m ll 
lodine-135 1 0.01 

lridium-192 1 0.01 
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lridium-194 10 0.1 

Iron-55 10 QJ. 
Iron-59 1 0.01 

Kr'YQton-85 100 1 
KrYQton-87 .1Q QJ. 
Lanthan um-140 1 0.01 

Lutetium-177 .1Q 0.1 

Manganese-52 1 0.01 

Manganese-54 1 0.01 

Manganese-56 10 QJ. 
Men:;ury-197m .1Q QJ. 
Mercury-197 .1Q 0.1 

Mercury-203 1 0.01 

Mol,tbdenum-99 10 QJ. 
Neod~mium-14 7 10 QJ. 
f'..!eo·d~mium-149 10 QJ. 
Nickel-59 .1Q 0.1 

Nic~cel-63 1 0.01 

Nicl\el-65 10 0.1 

Nioloium-93m 1 0.01 

Niolbium-95 1 0.01 

Niobium-97 100 1 
Osrnium-185 1 0.01 

Osmium-191m 100 1 
Osrnium-191 .1Q QJ. 
Osmium-193 1.Q QJ. 
Palladium-1 03 1.Q QJ. 
Palladium-1 09 1Q 0.1 

Phi::>S~horys-32 1 0.01 

Platinum-191 10 QJ. 
Platinum-193m 100 1 
Plc:ttinum-193 1Q 0.1 

Platinum-197m 100 1 
Platinum-197 10 0.1 

Polonium-21 0 0.01 0.0001 
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Potassium-42 1 0.01 

Praseod~mium-142 .1Q 0.1 

Praseod~mium-143 .1Q 0.1 

Promethium-147 1 0.01 

Promethium-149 .1Q {U 

Radium-226 0.01 0.0001 

Rhenium-186 10 0.1 

Rhenium-188 .1Q 0.1 

Rhodium-103m 1.000 10 

Rhodium-1 05 10 {U 

Rubidium-86 1 0.01 

Bubidium-B7 1 0.01 

Ruthenium-97 100 1 
Ruthenium-1 03 1 0.01 

Ruthenium-1 05 10 0.1 

Ruthenium-1 06 Qj_ 0.001 

Samarium-151 1 0.01 

Samarium-153 10 ll 
Scandium-46 1 0.01 

Scandium-47 10 0.1 

Scandium-48 1 0.01 

Selenium-75 1 0.01 

Silicon-31 .1Q 0.1 

Silver-105 1 0.01 

Silver-110m 0.1 0.001 

Silver-111 .1Q 0.1 

Sodium-22 0.1 0.001 

Sodium-24 1 0.01 

Strontium-85m 1.000 10 

Strontium-85 1 0.01 

Strontium-89 1 0.01 

Strontium-90 0.01 0.0001 

Strontium-91 10 ll 
Strontiu m-92 10 ll 
Sulfur-35 10 {U 
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Tantalum-182 1 0.01 

Technetium-96 1Q .Q.j_ 

Technetium-97m 10 .Q.j_ 

Technetium-97 10 0.1 

Technetium-99m 100 1 
Technetium-99 1 0.01 

Tellurium-125m 1 0.01 

Tellurium-127m 1 0.01 

Tellurium-127 1Q .Q.j_ 

Tellurium-129m 1 0.01 

Tellurium-129 100 1 
Tellurium-131m 1Q 0.1 

Tellurium-132 1 0.01 

Terbium-160 1 0.01 

Thallium-200 1Q 0.1 

Thallium-201 1Q 0.1 

Thallium-202 1Q 0.1 

Thallium-204 1 0.01 

Thulium-170 1 0.01 

Thulium-171 1 0.01 

Tin-1'13 1 0.01 

Tin-125 1 0.01 

Tungsten-181 1 0.01 

Tung!;ten-185 1 0.01 

Tungsten-187 10 .Q.j_ 

Vanadium-48 1 0.01 

Xenon-131m 1.000 1Q 

Xenon-133 100 1 
Xenon-135 100 1 
Ytterbium-175 10 .Q.j_ 

Yttrium-90 1 0.01 

Yttrium-91 1 0.01 

Yttrium-92 10 0.1 

Yttrium-93 1 0.01 

Zinc-ISS 1 0.01 
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Zinc-69m 

Zinc-69 

Zirconium-93 

Zirconium-95 

Zirconium-97 

Any_ radioactive 
material other than 
source material. 
special nuclear 
material. or alpha 
emitting radioactive 
material not listed 
above 

1Q .Qj_ 

100 1 
1 0.01 

1 0.01 

1 0.01 

.Qj_ 0.001 

Note: To convert curies to the Sl units gigabecguerels. multiply_ the above 
values by_ 37. 

Example: Zirconium-97 (col. II) (0.01 curies multiplied by_ 37 is equivalent to 
0.37 gigabecguerels). 

History: Amended effective June 1. 1992: May_1. 1998: March 1. 2003. 
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SCHEDULED 
CRITERIA RELATING TO THE OPERATION OF URANIUM MILLS AND THE 

DISPOSITION OF TAILINGS OR WASTES PRODUCED BY THE EXTRACTION 
OR CONCENTRATION OF SOURCE MATERIAL FROM ORES PROCESSED 

PRIMARILY FOR THEIR SOURCE MATERIAL CONTENT 

INTRODUCTION - As reguired by subdivision I of subsection 5 of section 
33-10-03-05. ev·ery applicant for a license to possess and use source material in 
conjunction with uranium or thorium milling. or byproduct material at sites formerly 
associated with such milling. is reguired to include in a license application proposed 
specifications relating to milling operations and the disposition of tailings or wastes 
resulting from sUich milling activities. This schedule establishes technical. financial. 
ownership. and long-term site surveillance criteria relating to the siting. operation. 
decontamination. decommissioning. and reclamation of mills and tailings or waste 
systems and sit1es at which such mills and systems are located. As used in this 
schedule. the term "as low as is reasonably achievable" has the same meaning 
as in section 33·-10-01-04. 

In many cases. flexibility is provided in the criteria to allow achieving an optimum 
tailings disposal program on a site-specific basis. However.- in such cases the 
objectives. technical alternatives. and concerns which must be taken into account 
in developing a tailings program are identified. As provided by the provisions of 
paragraph 7 of subdivision 1 of subsection 5 of section 33-10-03-05. applications 
for licenses must clearly demonstrate how the criteria have been addressed. 

The specifications shall be developed considering the expected full capacity 
of tailings or waste systems and the lifetime of mill operations. Where later 
expansions of systems or operations may be likely (for example. where large 
guantities of ore now marginally uneconomical may be stockpiled). the amendability 
of the disposal system to accommodate increased capacities without degradation 
in long-term stability and other performance factors shall be evaluated. 

Licensees or applicants may propose alternatives to the specific reguirements 
in this schedulle. The alternative proposals may take into account local or 
regional conditions. including geology. topography. hydrology. and meteorology. 
The department may find that the proposed alternatives meet the department's 
reguirements if the alternatives will achieve a level of stabilization and containment 
of the sites concerned. and a level of protection for public health. safety. and 
the environment from radiological and nonradiological hazards associated with 
the sites. which is eguivalent to. to the extent practicable. or more stringent than 
the level which would be achieved by the reguirements of this schedule and the 
standards promulgated by the United States environmental protection agency in 
40 CFR part 19.2. subparts D and E. 

All site-specific licensing decisions based on the criteria in this schedule or 
alternatives proposed by licensees or applicants will take into account the risk 
to the public hE~alth and safety and the environment with due consideration to 
the economic c:osts involved and any other factors the department determines 
to be appropriate. In implementing this schedule. the department will consider 
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"practicable" and "reasonably achievable" as equivalent terms. Decisions involving 
these terms will take into account the state of technology. and the economics of 
improvements in relation to benefits to the public health and safety. and other 
societal and socioeconomic considerations. and in relation to the utilization of 
atomic energy in the public interest. 

The following definitions apply to the specified terms as used in this schedule: 

"Aquifer'' means a geologic formation, group of formations. or part of a formation 
capable of yielding a significant amount of ground water to wells or springs. Any 
saturated zone created by uranium or thorium recovery operations would not 
be considered an aquifer unless the zone is or potentially is (1) hydraulically 
interconnected to a natural aquifer. (2) capable of discharge to surface water. or 
(3) reasonably accessible because of migration beyond the vertical projection of 
the boundary of the land transferred for long-term government ownership and care 
in accordance with criterion 11 of this schedule. 

"As expeditiously as practicable considering technological feasibility". for the 
purposes of criterion 6A. means as quickly as possible considering: the physical 
characteristics of the tailings and the site: the limits of "available technology": the 
need for consistency with mandatory requirements of other regulatory programs: 
and "factors beyond the control of the licensee". The phrase permits consideration 

- of the cost of compliance only to the extent specifically provided for by use of the 
term "available technology". 

"Available technology" means technologies and methods for emplacing a final 
radon barrier on uranium mill tailings piles or impoundments. This term shall not 
be construed to include extraordinary measures or techniques that would impose 
costs that are grossly excessive as measured by practice within the industry (or one 
that is reasonably analogous). (such as. by way of illustration only. unreasonable 
overtime. staffing. or transportation requirements. etc .. considering normal practice 
in the industry: laser fusion of soils. etc.). provided there is reasonable progress 
toward emplacement of the final radon barrier. To determine grossly excessive 
costs. the relevant baseline against which cost shall be compared is the cost 
estimate for tailings impoundment closure contained in the licensee's approved 
reclamation plan. but costs beyond these estimates shall not automatically be 
considered grossly excessive. 

"Closure" means the activities following operations to decontaminate and 
decommission the buildings and site used to produce byproduct materials and 
reclaim the tailings or waste disposal area. 

"Closure plan" means the department-approved plan to accomplish closure. 

"Compliance period" begins when the department sets secondary ground water 
protection standards and ends when the owner or operator's license is terminated 
and the site is transferred to the state or federal agency for long-term care. 
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"Dike" means an embankment or ridge of either natural or manmade materials used 
to prevent the movement of liquids. sludges. solids. or other materials. 

"Disposal area" means the area containing byproduct materials to which the 
requirements of criterion 6 apply. 

"Existing portion" means that land surface area of an existing surface impoundment 
on which significant quantities of uranium or thorium byproduct materials had been 
placed prior to September 30. 1983. 

"Factors beyond the control of the licensee" means factors proximately causing 
delay in meetin<~ the schedule in the applicable reclamation plan for the timely 
emplacement of the final radon barrier notwithstanding the good-faith efforts of the 
licensee to complete the barrier in compliance with paragraph 1 of criterion 6A. 
These factors may include. but are not limited to: 

ill Physical conditions at the site: 

.(21 Inclement weather or climatic conditions: 

.@} An aGt of God: 

.!!) An ac:t of war: 

@ A judicial or administrative order or decision. or change to the statutory. 
regulatory. or other legal requirements applicable to the licensee's 
facility that would preclude or delay the performance of activities 
required for compliance: 

.ffi}. Labor disturbances: 

ill Any modifications. cessation. or delay ordered by state. federal. or local 
agencies: 

.(ID ~ts beyond the time reasonably required in obtaining necessary 
government permits. licenses. approvals. or consent for activities 
desc1ribed in the reclamation plan proposed by the licensee that result 
from agency failure to take final action after the licensee has made 
g_gQod-faith. timely effort to submit legally sufficient applications. 
respcmses to requests (including relevant data requested by the 
agencies). or other information. including approval of the reclamation 
plan: and 

00 An act or omission of any third party over whom the licensee has no 
control. 

"Final radon barrier'' means the earthen cover (or approved alternative cover) over 
tailings or waste constructed to comply with criterion 6 of this schedule (excluding 
erosion protectie>n features). 
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"Ground water" means water below the land surface in a zone of saturation. For 
purposes of this schedule. ground water is the water contained within an aguifer as 
defined above. 

"Leachate" means any liguid. including any suspended or dissolved components in 
the liguid. that has percolated through or drained from the byproduct material. 

"Licensed site" means the area contained within the boundary of a location under 
the control of persons generating or storing byproduct materials under a department 
license. 

"Liner" means a continuous layer of natural or manmade materials. beneath or on 
the sides of a surface impoundment. which restricts the downward or lateral escape 
of byproduct material. hazardous constituents. or leachate. 

"Milestone" means an action or event that is reguired to occur by an enforceable 
date. 

"Operation" means that a uranium or thorium mill tailings pile or impoundment 
is being used for the continued placement of byproduct material or is in standby 
status for such placement. A pile or impoundment is in operation from the day 
that byproduct material is first placed in the pile or impoundment until the day final 
-closure begins. 

"Point of compliance" is the site-specific location in the uppermost aguifer where 
the ground water protection standard must be met. 

"Reclamation plan". for the purposes of criterion 6A. means the plan detailing 
activities to accomplish reclamation of the tailings or waste disposal area in 
accordance with the technical criteria of this schedule. The reclamation plan must 
include a timetable for reclamation milestones that are key to the completion of the 
final radon barrier including as appropriate. but not limited to. windblown tailings 
retrieval and placement on the pile. interim stabilization including dewatering 
or the removal of freestanding liguids and recontouring. and final radon barrier 
construction. Reclamation of tailings must also be addressed in the closure plan: 
the detailed reclamation plan may be incorporated into the closure plan. 

"Surface impoundment" means a natural topographic depression. manmade 
excavation. or diked area. which is designed to hold an accumulation of liguid 
wastes or wastes containing free liquids. and which is not an injection well. 

"Uppermost aguifer" means the geologic formation nearest the natural ground 
surface that is an aguifer. as well as lower aguifers that are hydraulically 
interconnected with this aguifer within the facility's property boundary. 

I. Technical Criteria 

CRITERION 1 - The general goal or broad objective in siting and design decisions 
is permanent isolation of tailings and associated contaminants by minimizing 

161 



disturbance and dispersion by natural forces. and to do so without ongoing 
maintenance. For practical reasons. specific siting decisions and design standards 
must involve finite times. e.g .. the longevity design standard in criterion 6. The 
following site fe!atures which will contribute to such a goal or objective must be 
considered in selecting among alternative tailings disposal sites or judging the 
adeguacy of existing tailings sites: 

• Remoteness from populated areas: 

• Hydrologic and other natural conditions as they contribute to continued 
immobilization and isolation of contaminants from ground water 
sources: and 

• Potemtial for minimizing erosion. disturbance. and dispersion by natural 
fora~s over the long term. 

The site selection process shall be an optimization to the maximum extent 
reasonably achievable in terms of these features. 

In the selection of disposal sites. primary emphasis shall be given to isolation of 
tailings or waste~s. a matter having long-term impacts. as opposed to consideration 
only of short-term convenience or benefits. such as minimization of transportation 
or land acguisition costs. While isolation of tailings will be function of both site and 
engineering design. overriding consideration shall be given to siting features given 
the long-term nature of the tailings hazards. 

Tailings shall be! disposed of in a manner that no active maintenance is reguired to 
preserve the condition of the site. 

CRITERION 2 - To avoid proliferation of small waste disposal sites and thereby 
reduce perpetual surveillance obligations. byproduct material from in situ extraction 
operations. suc:h as residues from solution evaporation or contaminated control 
processes. and wastes from small remote aboveground extraction operations shall 
be disposed of' at existing large mill tailings disposal sites: unless. considering 
the nature of the wastes. such as their volume and specific activity and the costs 
and environmental impacts of transporting the wastes to a large disposal site. 
such offsite disposal is demonstrated to be impracticable or the advantages of 
onsite burial ch~arly outweigh the benefits of reducing the perpetual surveillance 
obligations. 

CRITERION 3- The "prime option" for disposal of tailings is placement below grade. 
either in mines or specially excavated pits. that is. where the need for any specially 
constructed retE~ntion structure is eliminated. The evaluation of alternative sites and 
disposal methods performed by mill operators in support of their proposed tailings 
disposal program provided in applicants' environmental reports shall reflect serious 
consideration of this disposal mode. In some instances. below-grade disposal may 
not be the most environmentally sound approach. such as might be the case if a 
ground water formation is relatively close to the surface or not very well isolated 
by overlying soils and rock. Also. geologic and topographic conditions might make 
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full. below-grade burial impracticable: for example. bedrock may be sufficiently near 
the surface that blasting would be reguired to excavate a disposal pit at excessive 
cost. and more suitable alternate sites are not available. Where full below-grade 
burial is not practicable. the size of retention structures. and size and steepness of 
slopes of associated exposed embankments. shall be minimized by excavation to 
the maximum extent reasonably achievable or appropriate given the geologic and 
hydrologic conditions at a site. In these cases. it must be demonstrated that an 
above-grade disposal program will provide reasonably eguivalent isolation of the 
tailings from natural erosional forces. 

CRITERION 4 - The following site and design criteria shall be adhered to whether 
tailings or wastes are disposed of above or below grade: 

.(g} Upstream rainfall catchment areas must be minimized to decrease 
erosion potential and the size of the floods which could erode or 
wash out sections of the tailings disposal area . 

.(Ql Topographic features shall provide good wind protection. 

~ Embankment and cover slope-s shall be relatively flat after 
final stabilization to minimize erosion potential and to provide 
conservative factors of safety assuring long-term stability. The 
broad objective should be to contour final slopes to grades which 
are as close as possible to those which would be provided if 
tailings were disposed of below grade: this could. for example. 
lead to slopes of about ten horizontal to one vertical (10h:1v) or 
less steep. In general. slopes should not be steeper than about 
5h:1v. Where steeper slopes are proposed. reasons why a slope 
less steep than 5h:1v would be impracticable should be provided. 
and compensating factors and conditions which make such slopes 
acceptable should be identified. 

@ A full self-sustaining vegetative cover shall be established or rock 
cover employed to reduce wind and water erosion to negligible 
levels. 

Where a full vegetative cover is not likely to be self-sustaining 
due to climatic or other conditions. such as in semi-arid and 
arid regions. rock cover shall be employed on slopes of the 
impoundment system. The department will consider relaxing this 
reguirement for extremely gentle slopes such as those which may 
exist on the tope of the pile. 

The following factors shall be considered in establishing the final 
rock cover design to avoid displacement of rock particles by 
human and animal traffic or by natural processes. and to preclude 
undercutting and piping: 
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• Shape. size. composition. gradation of rock particles (excepting 
bedding material. average particle size shall be at least cobble size 
.or greater): 

• .Rock cover thickness and zoning of particles by size: and 

• .Steepness of underlying slopes. 

Individual rock fragments shall be dense. sound. and resistant to 
:abrasion. and shall be free from cracks. seams. and other defects 
:that would tend to unduly increase their destruction by water and 
:Frost actions. Weak. friable. or laminated aggregate shall not be 
:used. Shale. rock laminated with shale. and cherts shall not be 
:used. 

jRock covering of slopes may not be required where top covers are 
yery thick (on the order of ten meters or greater): impoundment 
]Slopes are very gentle (on the order of 10h:1v or Jess): bulk 
!:over materials have inherently favorable ·erosion resistance 
J:haracteristics: and there is negligible drainage catchment area 
Jupstream of the pile. and there is good wind protection as described 
jin points a and b of this criterion. 

]Furthermore. all impoundment surfaces shall be contoured to avoid 
J3reas of concentrated surface runoff or abrupt or sharp changes in 
]Slope gradient. In addition to rock cover on slopes. areas toward 
~Nhich surface runoff might be directed shall be well protected with 
]Substantial rock cover (riprap). In addition to providing for stability 
pfthe impoundment system itself. overall stability, erosion potential. 
;3nd geomomhology of surrounding terrain shall be evaluated to 
;3ssure that there are no ongoing or potential processes. such as 
J~ully erosion. which would lead to impoundment instability . 

.(§) Jhe impoundment shall not be located near a capable fault 
jthat could cause a maximum credible earthquake larger than 
Jthat which the impoundment could reasonably be expected to 
~Nithstand. As used in this criterion. the term "capable fault" has 
jthe same meaning as defined in section Ill (g) of appendix A 
pf 10 CFR part 100. The term "maximum credible earthquake" 
Jneans that earthquake which would cause the maximum vibratory 
.~~round motion based upon an evaluation of earthquake potential 
J:onsidering the regional and local geology and seismology and 
JSpecific characteristics of local subsurface material. 

ill Jhe impoundment. where feasible. should be designed to 
incorporate features which will promote deposition. For example. 
Jjesign features which promote deposition of sediment suspended 
in any runoff which flows into the impoundment area might be 
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utilized: the object of such a design feature would be to enhance 
the thickness of cover over time. 

CRITERION 5 - Criteria SA-50 and criterion 13 incorporate the basic ground 
water protection standards imposed by the United States environmental protection 
agency in 40 CFR part 192. subparts D and E [48 CFR 45926: October 7. 1983] 
which apply during operations and prior to the end of closure. Ground water 
monitoring to comply with these standards is reguired by criterion 7 A. 

SA( 1 )--The primary ground water protection standards is a design standard for 
surface impoundments used to manage uranium and thorium byproduct material. 
Unless exempted under paragraph 5A(3) of this criterion. surface impoundments 
except for an existing portion must have a liner that is designed. constructed. and 
installed to prevent any migration of wastes out of the impoundment to the adjacent 
subsurface soil. ground water. or surface water at any time during the active life. 
including the closure period. of the impoundment. The liner may be constructed of 
materials that may allow wastes to migrate into the liner. but not into the adjacent 
subsurface soil. ground water. or surface water. during the active life of the 
facility. provided that impoundment closure includes removal or decontamination 
of all waste residues. contaminated containment system components liners. etc .. 
contaminated subsoils. and structures and eguipment contaminated with waste 
and leachate. For impoundments that will be closed with the liner material left in 
·place. the liner must be constructed of materials that can prevent wastes from 
migrating into the liner during the active life of the facility. 

5A(2)--The liner reguired by paragraph 5A(1) above must be: 

.(g1 Constructed of materials that have appropriate chemical 
properties and sufficient strength and thickness to prevent 
failure due to pressure gradients. including static head and 
external hydrogeologic forces. physical contact with the waste or 
leachate to which they are exposed. climatic conditions. the stress 
of installation. and the stress of daily operation: 

all Placed upon a foundation or base capable of providing support to 
the liner and resistance to pressure gradients above and below the 
liner to prevent failure of the liner due to settlement. compression. 
or uplift: and 

U!.) Installed to cover all surrounding earth likely to be in contact with 
the wastes or leachate. 

5A(3)--The applicant or licensee will be exempted from the reguirements of 
paragraph 5A(1) of this criterion if the department finds. based on a demonstration 
by the applicant or licensee. that alternate design and operating practices. including 
the closure plan. together with site characteristics will prevent the migration of any 
hazardous constituents into ground water or surface water at any future time. In 
deciding whether to grant an exemption. the department will consider: 
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.(g} The nature and quantity of the wastes: 

.(Q). The proposed alternate design and operation: 

.(Ql The hydrogeologic setting of the facility. including the attenuative 
capacity and thickness of the liners and soils present between the 
impoundment and ground water or surface water: and 

@ All other factors which would influence the quality and mobility of 
the leachate produced and the potential for it to migrate to ground 
water or surface water. 

5A(4)--A surface impoundment must be designed. constructed. maintained. and 
operated to pre!vent overtopping resulting from normal or abnormal operations. 
overfilling. wind and wave actions. rainfall. or run-on: from malfunctions of level 
controllers. alarms. and other equipment: and from human error. 

5A(5)-When dikes are used to form the surface impoundment. the dikes must 
be designed. constructed. and maintained with sufficient structural integrity to 
prevent massivE~ failure of the dikes. In ensuring structural integrity. it must not be 
presumed that the liner system will function without leakage during the active life 
of the impoundment. 

58(1 )--Uranium and thorium byproduct materials must be managed to conform to 
the following secondary ground water protection standard: Hazardous constituents 
entering the ground water from a licensed site must not exceed the specified 
concentration limits in the uppermost aquifer beyond the point of compliance 
during the compliance period. Hazardous constituents are those constituents 
identified by the department pursuant to paragraph 58(2) of this criterion. Specified 
concentration limits are those limits established by the department as indicated 
in paragraph 5B(5) of this criterion. The department will also establish the point 
of compliance and compliance period on a site-specific basis through license 
conditions and orders. The objective in selecting the point of compliance is 
to provide the earliest practicable warning that the impoundment is releasing 
hazardous constituents to the ground water. The point of compliance must be 
selected to pmvide prompt indication of ground water contamination on the 
hydraulically down gradient edge of the disposal area. The department shall 
identify hazardous constituents. establish concentration limits. set the compliance 
period. and rna~· adjust the point of compliance if needed to accord with developed 
data and site information as to the flow of ground water or contaminants. when the 
detection monitoring established under criterion 7 A indicates leakage of hazardous 
constituents from the disposal area. 

58(2)--A constituent becomes a hazardous constituent subject to paragraph 58(5) 
only when the constituent meets all three of the following tests: 

.(g} The constituent is reasonably expected to be in or derived from the 
byproduct material in the disposal area: 
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.(Q). The constituent has been detected in the ground water in the 
uppermost aguifer: and 

.(g} The constituent is listed in criterion 13 of this schedule. 

58(3)--Even when constituents meet all three tests in paragraph 58(2) of this 
criterion. the department may exclude a detected constituent from the set of 
hazardous constituents on a site-specific basis if it finds that the constituent is not 
capable of posing a substantial present or potential hazard to human health or 
the environment. In deciding whether to exclude constituents. the department will 
consider the following: 

.(gl Potential adverse effects on ground water guality. considering: 

Ill The physical and chemical characteristics of the waste in the 
licensed site. including its potential for migration: 

Wl The hydrogeological characteristics of the facility and 
surrounding land: 

Iilll The guantity of ground water and the direction of ground 
water flow: 

[iy} The proximity and withdrawal rates of ground water users: 

M The current and future uses of ground water in the area: 

Vlil The existing guality of ground water. including other sources 
of contamination and their cumulative impact on the ground 
water guality: 

[vii] The potential for health risks caused by human exposure to 
waste constituents: 

[viii] The potential damage to wildlife. crops. vegetation. 
and physical structures caused by exposure to waste 
constituents: and 

{00 The persistence and permanence of the potential adverse 
effects: 

.(b.). Potential adverse effects on hydraulically connected surface water 
guality, considering: 

Ill The volume and physical and chemical characteristics of the 
waste in the licensed site: 

Wl The hydrogeological characteristics of the facility and 
surrounding land: 
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IlliJ The guantity and guality of ground water. and the direction of 
ground water flow: 

.[iy} The patterns of rainfall in the region: 

.(y), The proximity of the licensed site to surface waters: 

bill The current and future uses of surface waters in the area 
and any water guality standards established for those surface 
waters: 

I~ The existing guality of surface water. including other sources 
of contamination and the cumulative impact on surface water 
guality: 

.D!illl The potential for health risks caused by human exposure to 
waste constituents: 

Ii2U The potential damage to wildlife. crops. vegetation. 
and physical structures caused by exposure to waste 
constituents: and 

W The persistence and permanence of the potential adverse 
effects. 

58(4)-ln making any determinations under paragraphs 58(3) and 58(6) of 
this criterion about the use of ground water in the area around the facility. the 
department will consider any identification of underground sources of drinking 
water and exempted aguifers made by the United States environmental protection 
agency or the d1epartment. 

58(5)-At the point of compliance. the concentration of a hazardous constituent 
must not exceed: 

.(g} Jhe department approved background concentration of that 
!::::onstituent in the ground water: 

.(Q). Jhe respective value given in the table in paragraph 5C if the 
!::::onstituent is listed in the table and if the background level of the 
~onstituent is below the value listed: or 

.UU ~~n alternate concentration limit established by the department. 

58(6)-Conceptually. background concentrations pose no incremental hazards and 
the drinking wat·er limits in paragraph 5C state acceptable hazards but these two 
options may not be practically achievable at a specific site. Alternate concentration 
limits that pres·ent no significant hazard may be proposed by licensees for 
department consideration. Licensees must provide the basis for any proposed 
limits including ~:;:onsideration of practicable corrective actions. that limits are as 
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low as reasonably achievable. and information on the factors the department must 
consider. The department will establish a site-specific alternate concentration limit 
for a hazardous constituent as provided in paragraph 58(5) of this criterion if it 
finds that the proposed limit is as low as reasonably achievable. after considering 
practicable corrective actions. and that the constituent will not pose a substantial 
present or potential hazard to human health or the environment as long as the 
alternate concentration limit is not exceeded. In making the present and potential 
hazard finding. the department will consider the following factors: 

W} Potential adverse effects on ground water guality. considering: 

ill The physical and chemical characteristics of the waste in the 
licensed site including its potential for migration: 

Uil The hydrogeological characteristics of the facility and 
surrounding land: 

Illil The guantity of ground water and the direction of ground 
water flow: 

1M The proximity and withdrawal rates of ground water users: 

.M The current and future uses of ground water in the area: 

bill The existing guality of ground water. including other sources 
of contamination and their cumulative impact on the ground 
water guality: 

[vii] The potential for health risks caused by human exposure to 
waste constituents: 

[viii] The potential damage to wildlife. crops. vegetation. 
and physical structures caused by exposure to waste 
constituents: and 

~ The persistence and permanence of the potential adverse 
effects . 

.(Q} Potential adverse effects on hydraulically connected surface water 
guality. considering: 

ill The volume and physical and chemical characteristics of the 
waste in the licensed site: 

Uil The hydrogeological characteristics of the facility and 
surrounding land: 

Illil The guantity and guality of ground water. and the direction of 
ground water flow: 
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I.iYl The patterns of rainfall in the region: 

M The proximity of the licensed site to surface waters: 

.Ml The current and future uses of surface waters in the area 
and any water quality standards established for those surface 
waters: 

[vii] The existing quality of surface water including other sources 
of contamination and the cumulative impact on surface water 
quality: 

]Viii] The potential for health risks caused by human exposure to 
waste constituents: 

~ The potential damage to wildlife. crops. vegetation. 
and physical structures caused by exposure to waste 
constituents: and 

W The persistence and permanence of the potential adverse 
effects. 

:SC--Maximum Values for Ground Water Protection 

Maximum 
Constituent or Property Concentration 

Milligrams per liter: 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Endrin (1 .2.3.4. 10.1 0-hexachloro-1 .7 
-expoxy-1.4.4a.5.6.7.8.9a-octahydro-1. 4-endo. 
endo-5.8-dimethano naphthalene 

Lindane (11 .2.3.4.5.6-hexachlorocyclohexane. gamma 
isomer) 

Methoxychlor ( 1 . 1.1-Trichloro-2.2-bis 
(p-methoxyphenylethane)) 

ToxaphenE~ (C1otl1A. Technical chlorinated camphene. 
67-69 percent Chlorine) 
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0.05 

.LQ 

Q.Jtl. 
0.05 

0.05 

0.002 

Q.Jtl. 
0.05 

0.0002 



2.4-D (2.4-Dichlorophenoxyacetic acid) 

2.4.5-TP Silvex (2.4.5-Trichlorophenoxypropionic acid) 

Picocuries per liter: 

Combined radium-226 and radium-228 

Gross alpha-particle activity (excluding radon and uranium 
when producing uranium byproduct material or radon and 
thorium when producing thorium byproduct material) 15 

50--If the ground water protection standards established under paragraph 58(1) 
of this criterion are exceeded at a licensed site. a corrective action program must 
be put into operation as soon as is practicable. and in no event later than eighteen 
months after the department finds that the standards have been exceeded. The 
licensee shall submit the proposed corrective action program and supporting 
rationale for department approval prior to putting the program into operation. 
unless otherwise directed by the department. The objective of the program 
is to return hazardous constituent. concentration levels in ground water to the 
concentration limits set as standards. The licensee's proposed program must 
address removing the hazardous constituents that have entered the ground water 
at the point of compliance or treating them in place. The program must also 
address removing or treating in place any hazardous constituents that exceed 
concentration limits in ground water between the point of compliance and the 
downgradient facility property boundary. The licensee shall continue corrective 
action measures to the extent necessary to achieve and maintain compliance 
with the ground water protection standard. The department will determine when 
the licensee may terminate corrective action measures based on data from the 
ground water monitoring program and other information that provide reasonable 
assurance that the ground water protection standard will not be exceeded. 

5E-In developing and conducting ground water protection programs. applicants 
and licensees shall also consider the following: 

ill Installation of bottom liners. Where synthetic liners are used. a leakage 
detection system must be installed immediately below the liner to 
ensure major failures are detected if they occur. This is in addition 
to the ground water monitoring program conducted as provided in 
criterion 7. Where clay liners are proposed. or relatively thin. in situ clay 
soils are to be relied upon for seepage control. tests must be conducted 
with representative tailings solutions and clay materials to confirm 
that no significant deterioration of permeability or stability properties 
will occur with continuous exposure of clay to tailings solutions. Tests 
must be run for a sufficient period of time to reveal any effects if they 
are going to occur (in some cases deterioration has been observed to 
occur rather rapidly after about nine months of exposure). 

aJ Mill process designs which provide the maximum practicable recycle of 
solutions and conservation of water to reduce the net input of liquid to 
the tailings impoundment. 
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Q} Dewatering of tailings by process devices or in situ drainage systems. 
At new sites. tailings must be dewatered by a drainage system installed 
at the bottom of the impoundment to lower the phreatic surface and 
reduc-e the driving head of seepage. unless tests show tailings are 
not amenable to such a system. Where in situ dewatering is to be 
conducted. the impoundment bottom must be graded to assure that 
the drains are at a low point. The drains must be protected by suitable 
filter materials to assure that drains remain free running. The drainage 
system must also be adequately sized to assure good drainage. 

~ Neutralization to promote immobilization of hazardous constituents. 

SF-Where ground water impacts are occurring at an existing site due to seepage. 
action must be taken to alleviate conditions that lead to excessive seepage impacts 
and restore ground water quality. The specific seepage control and ground water 
protection method. or combination of methods. to be used must be worked out on a 
site-specific basis. Technical specifications must be prepared to control installation 
of seepage control systems. A quality assurance. testing. and inspection program. 
which includes supervision by a qualified engineer or scientist. must be established 
to assure the sp•~cifications are met. 

SG-In support of a tailings disposal system proposal. the applicant/operator shall 
supply information concerning the following: 

ill The chemical and radioactive characteristics of the waste solutions . 

.(2} The characteristics of the underlying soil and geologic formations 
particularly as they will control transport of contaminants and solutions. 
This includes detailed information concerning extent. thickness. 
uniformity. shape. and orientation of underlying strata. Hydraulic 
gradients and conductivities of the various formations must be 
determined. This information must be gathered from borings and field 
surve~y methods taken within the proposed impoundment area and in 
surmunding areas where contaminants might migrate to ground water. 
The information gathered on boreholes must include both geologic and 
.9§.QI;lhysical logs in sufficient number and degree of sophistication to 
allow determining significant discontinuities. fractures. and channeled 
deposits of high hydraulic conductivity. If field survey methods are 
used. they should be in addition to and calibrated with borehole logging. 
Hydrologic parameters such as permeability may not be determined on 
the basis of laboratory analysis of samples alone: a sufficient amount 
of fie~ld testing. e.g .. pump tests. must be conducted to assure actual 
field properties are adequately understood. Testing must be conducted 
to allow estimating chemi-sorption attenuation properties of underlying 
soil 1:md rock. 

Q} Location. extent. quality. capacity. and current uses of any ground water 
at and near the site. 
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5H--Steps must be taken during stockpiling of ore to minimize penetration of 
radionuclides into underlying soils: suitable methods include lining or compaction 
of ore storage areas. 

CRITERION 6 -

ill 

1 

In disposing of waste byproduct material. licensees shall place an 
earthen cover (or approved alternative) over tailings or wastes at the 
end of milling operations and shall close the waste disposal area in 
accordance with a design 1 which provides reasonable assurance 
of control of radiological hazards to (i) be effective for one thousand 
years. to the extent reasonably achievable. and. in any case. for at least 
two hundred years. and (ii) limit releases of radon-222 from uranium 
byproduct materials. and radon-220 from thorium byproduct materials. 
to the atmosphere so as not to exceed and average ~ release rate of 
twenty picocuries per square meter per second (pCi/m~s) to the extent 
practicable throughout the effective design life determined pursuant to 
(1 )(i) of this criterion. In computing required tailings cover thicknesses. 
moisture in soils in excess of amounts found normally in similar 
soils in similar circumstances may not be considered. Direct gamma 
exposure from the tailings or wastes should be reduced to background 
levels. The effects of any thin synthetic layer may not be taken into 
account in determining the calculated radon exhalation level. If nonsoil 
materials are proposed as cover materials. it must be demonstrated 
that these materials will not crack or degrade by differential settlement. 
weathering. or other mechanism. over long-term intervals. 

In the case of thorium byproduct materials. the standard applies only 
to design. Monitoring for radon emissions from thorium byproduct 
materials after installation of an appropriately designed cover is not 
required. 

~ This average applies to the entire surface of each disposal area over 
a period of at least one year. but a period short compared to one 
hundred years. Radon will come from both byproduct materials and 
from covering materials. Radon emissions from covering materials 
should be estimated as part of developing a closure plan for each 
site. The standard. however. applies only to emissions from byproduct 
materials to the atmosphere. 

0 As soon as reasonably achievable after emplacement of the final cover 
to limit releases of radon-222 from uranium byproduct material and prior 
to placement of erosion protection barriers or other features necessary 
for long-term control of the tailings. the licensee shall verify through 
appropriate testing and analysis that the design and construction of the 
final radon barrier is effective in limiting releases of radon-222 to a level 
not exceeding twenty picocuries per square meter per second averaged 
over the entire pile or impoundment using the procedures described 
in 40 CFR part 61. appendix B. method 115. or another method of 
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verification approved by the department as being at least as effective in 
demonstrating the effectiveness of the final radon barrier . 

.@). When phased emplacement of the final radon barrier is included in the 
.rumJlcable reclamation plan. the verification of radon-222 release rates 
requiired in paragraph 2 of this criterion must be conducted for each 
portion of the pile or impoundment as the final radon barrier for that 
portion is emplaced. 

® Withiin ninety days of the completion of all testing and analysis relevant 
to the required verification in paragraphs 2 and 3 of this criterion. the 
uran!ium mill licensee shall report to the department the results detailing 
the actions taken to verify that levels of release of radon-222 do not 
exceed twenty picocuries per square meter per second when averaged 
over the entire pile or impoundment. The licensee shall maintain 
records until termination of the license documenting the source of 
input parameters including the results of all measurements on which 
they are based. the calculations or analytical methods used to derive 
valuE~s for input parameters. and the procedure used to determine 
compliance. These records shall be kept in a form ·suitable for transfer 
to th19 custodial agency at the time of transfer of the site to the United 
State~s department of energy or a state for long-term care if requested . 

.(ID Near surface cover materials (i.e .. within the top three meters) may 
not include waste or rock that contains elevated levels of radium: soils 
used for near surface cover must be essentially the same. as far as 
radictactivity is concerned. as that of surrounding surface soils. This 
is to ensure that surface radon exhalation is not significantly above 
background because of the cover material itself . 

.(§). The design requirements in this criterion for longevity and control of 
radon releases apply to any portion of a licensed or disposal site unless 
such portion contains a concentration of radium in land. averaged over 
areas of one hundred square meters. which. as a result of byproduct 
mate!rial. does not exceed the background level by more than: 

ill Five picocuries per gram of radium-226. or. in the case of 
thorium byproduct material. radium-228. averaged over the 
first fifteen centimeters below the surface: and 

.[iiJ Fifteen picocuries per gram of radium-226. or. in the case 
of thorium byproduct material. radium-228. averaged over 
fifteen-centimeter thick layers more than fifteen centimeters 
below the surface. 

_Byproduct material containing concentrations of radionuclides 
.other than radium in soil. and surface activity on remaining 
structures. must not result in a total effective dose eguivalent 
(TEDE) exceeding the dose from cleanup of radium contaminated 
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soil to the above standard (benchmark dose). and must be at 
levels which are as low as is reasonably achievable. If more than 
one residual radionuclide is present in the same one hundred 
square-meter area. the sum of the ratios for each radionuclide of 
concentration present to the concentration limit will not exceed "1" 
(unity). A calculation of the potential peak annual total effective 
dose equivalent within one thousand years to the average member 
of the critical group that would result from applying the radium 
standard (not including radon) on the site must be submitted for 
approval. The use of decommissioning plans with benchmark 
doses which exceed one hundred millirems per year. before 
application of ALARA. requires the approval of the department. 
This requirement for dose criteria does not apply to sites that have 
decommissioning plans for soil and structures approved before 
June 11. 1999. 

ill The licensee shall also address the nonradiological hazards associated 
with the wastes in planning and implementing closure. The licensee 
shall ensure that disposal areas are closed in a manner that minimizes 
the need for further maintenance. To the extent necessary to prevent 
threats to human health and the environment. the licensee shall control. 
minimize. or eliminate postclosure escape of non radiological hazardous 
constituents. leachate. contaminated rainwater. or waste decomposition 
products to the ground or surface waters or to the atmosphere. 

Criterion 6A-

ill For impoundments containing uranium byproduct materials. the final 
radon barrier must be completed as expeditiously as practicable 
considering technological feasibility after the pile or impoundment 
ceases operation in accordance with a written. department-approved 
reclamation plan. The term "as expeditiously as practicable considering 
technological feasibility" as specifically defined in the introduction of 
this schedule includes factors beyond the control of the licensee. 
Deadlines for completion of the final radon barrier and. if applicable. 
the following interim milestones must be established as a condition of 
the individual license: windblown tailings retrieval and placement on 
the pile and interim stabilization. including dewatering or the removal 
of freestanding liquids and recontouring. The placement of erosion 
protection barriers or other features necessary for long-term control of 
the tailings must also be completed in a timely manner in accordance 
with a written. department-approved reclamation plan . 

.(2} The department may approve a licensee's request to extend the time 
for performance of milestones related to emplacement of the final 
radon barrier if. after providing an opportunity for public participation. 
the department finds that the licensee has adequately demonstrated 
in the manner required in paragraph 2 of criterion 6 that releases of 
radon-222 do not exceed an average of twenty picocuries per square 
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mete1: per second. If the delay is approved on the basis that the radon 
releases do not exceed twenty picocuries per sguare meter per second. 
a veriification of radon levels. as reguired by paragraph 2 of criterion 6. 
must be made annually during the period of delay. In addition. once 
the dt3partment has established the date in the reclamation plan for the 
milestone for completion of the final radon barrier. the department may 
extend that date based on cost if. after providing an opportunity for 
public participation. the department finds that the licensee is making 
good··faith efforts to emplace the final radon barrier. the delay is 
consistent with the definition of available technology. and the radon 
relea~ses caused by the delay will not result in a significant incremental 
risk to the public health . 

.@}. The department may authorize by license amendment. upon licensee 
reguelst. a portion of the impoundment to accept uranium byproduct 
material or such materials that are similar in physical. chemical. and 
radiol:ogical characteristics to the uranium mill tailings and associated 
waste~s already in the pile or impoundment. from other sources. during 
the closure process. No such authorization will be made if it results 
in a delay or impediment to emplacement of the final radon barrier 
over the remainder of the impoundment in a manner that will achieve 
levels of radon-222 releases not exceeding twenty picocuries per 
square meter per second averaged over the entire impoundment. The 
verification reguired in paragraph 2 of criterion 6 may be completed 
with .a portion of the impoundment being used for further disposal 
if the' department makes a final finding that the impoundment will 
continue to achieve a level of radon-222 releases not exceeding twenty 
picocuries per sguare meter per second averaged over the entire 
impoundment. In this case. after the final radon barrier is complete 
except for the continuing disposal area. (a) only byproduct material 
will be authorized for disposal. (b) the disposal will be limited to the 
specified existing disposal area. and (c) this authorization will only be 
made! after providing opportunity for public participation. Reclamation 
of thE~ disposal area. as appropriate. must be completed in a timely 
manner after disposal operations cease in accordance with paragraph 1 
of criterion 6: . however. these actions are not reguired to be complete 
as pa1rt of meeting the deadline for final radon barrier construction. 

CRITERION 7 -· At least one full year prior to any major site construction. a 
preoperational monitoring program must be conducted to provide complete 
baseline data on a milling site and its environs. Throughout the construction 
and operating phases of the mill. an operational monitoring program must be 
conducted to measure or evaluate compliance with applicable standards and 
rules: to evaluate performance of control systems and procedures: to evaluate 
environmental impacts of operation: and to detect potential long-term effects. 

Criterion 7 A-Tht9 licensee shall establish a detection monitoring program needed 
for the departmE3nt to set the site-specific ground water protection standards in 
paragraph 58(1 ') of this schedule. For all monitoring under this paragraph the 
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licensee or applicant will propose for department approval as license conditions 
which constituents are to be monitored on a site-specific basis. A detection 
monitoring program has two purposes. The initial purpose of the program is to 
detect leakage of hazardous constituents from the disposal area so that the need 
to set ground water protection standards is monitored. If leakage is detected. 
the second purpose of the program is to generate data and information needed 
for the department to establish the standards under criterion 58. The data and 
information must provide a sufficient basis to identify those hazardous constituents 
which reguire concentration limit standards and to enable the department to set 
the limits for those constituents and the compliance period. They may also need 
to provide the basis for adjustments to the point of compliance. For licenses in 
effect September 30. 1983. the detection monitoring programs must have been 
in place by October 1. 1984. For licenses issued after September 30. 1983. the 
detection monitoring programs must be in place when specified by the department 
in orders or license conditions. Once ground water protection standards have 
been established pursuant to paragraph 58(1 ). the licensee shall establish and 
implement a compliance monitoring program. The purpose of the compliance 
monitoring program is to determine that the hazardous constituent concentrations 
in ground water continue to comply with the standards set by the department. 
In conjunction with a corrective action program; the licensee shall establish and 
implement a corrective action monitoring program. The purpose of the corrective 
action monitoring program is to demonstrate the effectiveness of the corrective 

-actions. Any monitoring program reguired by this paragraph may be based on 
existing monitoring programs to the extent the existing programs can meet the 
stated objective for the program. 

CRITERION 8 - Milling operations must be conducted so that all airborne effluent 
releases are reduced to levels as low as is reasonably achievable. The primary 
means of accomplishing this must be by means of emission controls. Institutional 
controls. such as extending the site boundary and exclusion area. may be employed 
to ensure that offsite exposure limits are met. but only after all practicable measures 
have been taken to control emissions at the source. Notwithstanding the existence 
of individual dose standards. strict control of emissions is necessary to assure that 
population exposures are reduced to the maximum extent reasonably achievable 
and to avoid site contamination. The greatest potential sources of offsite radiation 
exposure (aside from radon exposure) are dusting from dry surfaces of the tailings 
disposal area not covered by tailings solution and emissions from yellowcake drying 
and packaging operations. During operations and prior to closure. radiation doses 
from radon emissions from surface impoundments of uranium or thorium byproduct 
materials must be kept as low as is reasonably achievable. 

Checks must be made and logged hourly of all parameters (e.g .. differential 
pressures and scrubber water flow rates) that determine the efficiency of 
yellowcake stack emission control eguipment operation. The licensee shall retain 
each log as a record for three years after the last entry in the log is made. It must 
be determined whether or not conditions are within a range prescribed to ensure 
that the eguipment is operating consistently near peak efficiency: corrective action 
must be taken when performance is outside of prescribed ranges. Effluent control 
devices must be operative at all times during drying and packaging operations 
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and whenever air is exhausting from the yellowcake stack. Drying and packaging 
operations must terminate when controls are inoperative. When checks indicate 
the equipment is not operating within the range prescribed for peak efficiency. 
actions must be~ taken to restore parameters to the prescribed range. When this 
cannot be done! without shutdown and repairs. drying and packaging operations 
must cease as soon as practicable. Operations may not be restarted after 
cessation due to off-normal performance until needed corrective actions have 
been identified and implemented. All these cessations. corrective actions. and 
restarts must be~ reported to the department as indicated in criterion 8A. in writing. 
within ten days of the subsequent restart. 

To control dusting from tailings. that portion not covered by standing liquids must 
be wetted or chemically stabilized to prevent or minimize blowing and dusting to 
the maximum Elxtent reasonably achievable. ·This requirement may be relaxed 
if tailings are effectively sheltered from wind. such as may be the case where 
they are dispos1sd of below grade and the tailings surface is not exposed to wind. 
Consideration must be given in planning tailings disposal programs to methods 
which would allow phased covering and reclamation of tailings impoundments 
because this will help in controlling particulate and radon emissions during 
operation. To c1ontrol dusting from diffuse sources. such as tailings and ore pads 
where automatic controls do not apply, operators shall develop written operating 
procedures specifying the methods of control which will be utilized. 

Milling operations producing or involving thorium byproduct material must be 
conducted in such a manner as to provide reasonable assurance that the annual 
dose equivalent does not exceed two hundred fifty microsieverts [25 millirems] to 
the whole body. seven hundred fifty microsieverts [75 millirems] to the thyroid. and 
two hundred fift:y microsieverts [75 millirems] to any other organ of any member 
of the public as a result of exposures to the planned discharge of radioactive 
materials. radon-220 and its daughters excepted. to the general environment. 

Uranium and thorium byproduct materials must be managed so as to conform to the 
applicable provisions of title 40 of the Code of Federal Regulations. part 440. "Ore 
Mining and Dressing Point Source Category: Effluent Limitations Guidelines and 
New Source Performance Standards. Subpart C. Uranium. Radium. and Vanadium 
Ores Subcategory". as codified on January 1. 1983. 

Criterion 8A-O,aily inspections of tailings or waste retention systems must be 
conducted by ~~ qualified engineer or scientist and documented. The licensee 
shall retain the documentation for each daily inspection as a record for three years 
after the documentation is made. The department must be immediately notified 
of any failure in a tailings or waste retention system that results in a release of 
tailings or wastE:! into unrestricted areas. or of any unusual conditions (conditions 
not contemplateld in the design of the retention system) that if not corrected could 
indicate the potential or lead to failure of the system and result in a release of 
tailings or wastE~ into unrestricted areas. 
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II. Financial Criteria 

CRITERION 9 - Financial surety arrangements must be established by each mill 
operator prior to the commencement of operations to assure that sufficient funds 
will be available to carry out the decontamination and decommissioning of the 
mill and site and for the reclamation of any tailings or waste disposal areas. The 
amount of funds to be ensured by such surety arrangements must be based 
on department-approved cost estimates in a department-approved plan for (1) 
decontamination and decommissioning of mill buildings and the milling site to 
levels which allow unrestricted use of these areas upon decommissioning. and 
(2) the reclamation of tailings and waste areas in accordance with technical 
criteria delineated in section I of this schedule. The licensee shall submit this 
plan in conjunction with an environmental report that addresses the expected 
environmental impacts of the milling operation. decommissioning and tailings 
reclamation. and evaluates alternatives for mitigating these impacts. The surety 
must also cover the payment of the charge for long-term surveillance and 
control reguired by criterion 10. In establishing specific surety arrangements. 
the licensee's cost estimates must take into account total costs that would be 
incurred if an independent contractor were hired to perform the decommissioning 
and reclamation work. In order to avoid unnecessary duplication and expense. 
the department may accept financial sureties that have been consolidated with 
financial or surety arrangements established to meet reguirements of other 

- federal or state agencies or local governing bodies for such decommissioning. 
decontamination. reclamation. and long-term site surveillance and control. provided 
such arrangements are considered adeguate to satisfy these reguirements and 
that the portion of the surety which covers the decommissioning and reclamation 
of the mill. mill tailings site and associated areas. and the long-term funding 
charge is clearly identified and committed for use in accomplishing these activities. 
The licensee's surety mechanism will be reviewed annually by the department to 
assure. that sufficient funds would be available for completion of the reclamation 
plan if the work had to be performed by an independent contractor. The amount 
of surety liability should be adjusted to recognize any increases or decreases 
resulting from inflation. changes in engineering plans. activities performed. and 
any other conditions affecting costs. Regardless of whether reclamation is phased 
through the life of the operation or takes place at the end of operations. an 
appropriate portion of surety liability must be retained until final compliance with 
the reclamation plan is determined. 

This will yield a surety that is at least sufficient at all times to cover the costs of 
decommissioning and reclamation of the areas that are expected to be disturbed 
before the next license renewal. The term of the surety mechanism must be 
open-ended, unless it can be demonstrated that another arrangement would 
provide an eguivalent level of assurance. This assurance would be provided with 
a surety instrument which is written for a specified period of time (e.g .. five years) 
yet which must be automatically renewed unless the surety notifies the beneficiary 
(the department or the state regulatory agency) and the principal (the licensee) 
some reasonable time (e.g .. ninety days) prior to the renewal date of their intention 
not to renew. In such a situation the surety reguirement still exists and the licensee 
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would be reguinad to submit an acceptable replacement surety within a brief period 
of time to allow at least sixty days for the regulatory agency to collect. 

Proof of forfeiture must not be necessary to collect the surety so that in the event 
that the licensee could not provide an acceptable replacement surety within the 
reguired time. the surety shall be automatically collected prior to its expiration. 
The conditions described above would have to be clearly stated on any surety 
instrument which is not open-ended. and must be agreed to by all parties. Financial 
surety arrangements generally acceptable to the department are: 

.(g1 Surety bonds: 

.all Cash deposits: 

~ Certificates of deposits: 

@ Deposits of government securities: 

.(ID Irrevocable letters or lines of credit: and 

!fl .Combinations of the above or such other types of arrangements as 
.may be approved by the department. However. self insurance. or 
.any arrangement which essentially constitutes self insurance (e.g .. 
. a contract with a state or federal agency). will not satisfy the surety 
reguirement since this provides no additional assurance other than 
.that which already exists through license reguirements. 

CRITERION 10 - A minimum charge of six hundred eighty thousand dollars (2001 
dollars) to cover the costs of long-term surveillance must be paid by each mill 
operator to the general treasury of the United States or to an appropriate state 
agency prior to the termination of a uranium or thorium mill license. 

If site surveillanee or control reguirements at a particular site are determined. on the 
basis of a site-specific evaluation. to be significantly greater than those specified 
in criterion 12 (E~.g .. if fencing is determined to be necessary). variance in funding 
reguirements may be specified by the department. In any case. the total charge to 
cover the costs of long-term surveillance must be such that. with an assumed one 
percent annual real interest rate. the collected funds will yield interest in an amount 
sufficient to cover the annual costs of site surveillance. The total charge will be 
adjusted annually prior to actual payment to recognize inflation. The inflation rate 
to be used is th;at indicated by the change in the consumer price index published 
by the United States department of labor. bureau of labor statistics. 

Ill. Site and BYJProduct Material Ownership 
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CRITERION 11 -

A. These criteria relating to ownership of tailings and their disposal sites 
became effective on November 8. 1981, and apply to all licenses 
terminated. issued. or renewed after that date. 

B. Any uranium or thorium milling license or tailings license must contain 
such terms and conditions as the department determines necessary to 
assure that prior to termination of the license. the licensee will comply 
with ownership requirements of this criterion for sites used for tailings 
disposal. 

C. Title to the byproduct material licensed under this chapter and land. 
including any interests therein (other than land owned by the United 
States or by a state) which is used for the disposal of any such 
byproduct material. or is essential to ensure the long-term stability of 
such disposal site. must be transferred to the United States or the state 
in which such land is located. at the option of such state. In view of 
the fact that physical isolation must be the primary means of long-term 
control. and government land ownership is a desirable supplementary 
measure. ownership of certain severable subsurface interests (for 
example. mineral rights) may be determined to be unnecessary to 
protect the public health and safety and the environment. In any 
case. however. the applicant/operator must demonstrate a serious 
effort to obtain such subsurface rights. and must. in the event that 
certain rights cannot be obtained. provide notification in local public 
land records of the fact that the land is being used for the disposal 
of radioactive material and is subject to either a department general 
or specific license prohibiting the disruption and disturbance of the 
tailings. In some rare cases. such as may occur with deep burial where 
no ongoing site surveillance will be required. surface land ownership 
transfer requirements may be waived. For licenses issued before 
November 8. 1981. the department may take into account the status of 
the ownership of such land. and interests therein. and the ability of a 
licensee to transfer title and custody thereof to the United States or a 
state. 

D. If the department subsequent to title transfer determines that use of 
the surface or subsurface estates. or both. of the land transferred to 
the United States or to a state will not endanger the public health. 
safety. welfare. or environment. the department may permit the use 
of the surface or subsurface estates. or both. of such land in a 
manner consistent with the provisions provided in these criteria. If the 
department permits such use of such land. it will provide the person 
who transferred such land with the right of first refusal with respect to 
such use of such land. 

E. Material and land transferred to the United States or a state in 
accordance with this criterion must be transferred without cost to the 
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United States or a state other than administrative and legal costs 
incurred in carrying out such transfer. 

F. The~ provisions of this chapter respecting transfer of title and custody 
to land and tailings and wastes do not apply in the case of lands held 
in trust by the United States for any Indian tribe or lands owned by 
such Indian tribe subject to a restriction against alienation imposed 
~the United States. In the case of such lands which are used 
for the disposal of byproduct material. the licensee shall enter into 
arra1ngements with the department as may be appropriate to assure 
the long-term surveillance of such lands by the United States. 

IV. Long-Term Site Surveillance 

CRITERION 1:2 - The final disposition of tailings. residual radioactive material. 
or wastes at milling sites should be such that ongoing active maintenance is 
not necessary to preserve isolation. As a minimum. annual site inspections 
must be conducted by the government agency responsible for long-term care 
of the disposal site to confirm its integrity and to determine the need. if any. for 
maintenance or monitoring. Results of the inspections for au· the sites under the 
licensee's jurisdiction will be reported to the department annually within ninety 
days of the la~;t site inspection in that calendar year. Any site where unusual 
damage or disruption is discovered during the inspection. however. will reguire 
a preliminary site inspection report to be submitted within sixty days. On the 
basis of a site-t;pecific evaluation, the department may reguire more freguent site 
inspections if necessary due to the features of a particular disposal site. In this 
case. a preliminary inspection report is reguired to be submitted within sixty days 
following each inspection. 

\1. Hazardous Constituents 

CRITERION 1:3 - Secondary ground water protection standards reguired by 
criterion 5 of this schedule are concentration Limits for individual hazardous 
constituents. The list of constituents in appendix I of 40 CFR part 192 identifies 
the constituents for which standards must be set and complied with if the specific 
constituent is re~asonably expected to be in or derived from the byproduct material 
and has been detected in ground water. For purposes of this schedule. the 
property of gro:ss alpha activity will be treated as if it is a hazardous constituent. 
Thus. when setting standards under paragraph 58(5) of criterion 5. the department 
will also set a limit for gross alpha activity. The department does not consider the 
list imposed by appendix I of 40 CFR part 192 to be exhaustive and may determine 
other constituents to be hazardous on a case-by-case basis. independent of those 
specified by th13 United States environmental protection agency in appendix I of 
40 CFR part H~2. 

History: Effectiive October 1. 1982: amended effective June 1. 1986: June 1. 1992: 
March 1 . 1994: March 1. 2003. 
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SCHEDULE E 
QUANTITIES OF RADIOACTIVE MATERIALS REQUIRING CONSIDERATION 

OF THE NEED FOR AN EMERGENCY PLAN FOR RESPONDING TO A 
RELEASE 

Radioactive Materia11 Release Fraction Quantit~ (Curies) 

Actinium-228 0.001 4.000 

Americium-241 .001 2. 
Americium-242 .001 2. 
Americium-243 .001 2. 
Antimon~-124 .01 4.000 

Antimon~-126 Jtl 6.000 

Barium-133 .01 10.000 

Barium-140 .01 30.000 

Bismuth-207 Jtl 5.000 

Bismuth-21 0 :01 600 

Cadmium-109 Jtl 1.000 

Cadmium-113 .01 80 

Calcium-45 .01 20.000 

Californium-252 .001 9 (20 mg) 

Carbon-14 Jtl 50.000 

Non CO 

Cerium-141 Jtl 10.000 

Cerium-144 .01 300 

Cesium-134 Jtl 2.000 

Cesium-137 Jtl 3.000 

Chlorine-36 .5 100 

Chromium-51 Jtl 300.000 

Cobalt-60 .001 5.000 

Copper-64 .01 200.000 

Curium-242 .001 60 

Curium-243 .001 .3. 
Curium-244 .001 ~ 

Curium-245 .001 2 
Europium-152 .01 500 

Europium-154 Jtl 400 

Europium-155 .01 3.000 
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Radioacti1ve Material1 Release Fraction Quantit~ (Curies) 

Germanium-68 ...Q1 2.000 

Gadolinium-153 ...Q1 5.000 

Gold-198 ...Q1 30.000 

Hafnium-172 ...Q1 400 

Hafnium-181 ...Q1 7.000 

Holmium-166m ...Q1 100 

H~drogen-3 .5 20.000 

lodine-125 .5 10 

lodine-131 .5 10 

Indium-144m ...Q1 1.000 

lndium-192 .001 40.000 

Iron-55 .01 40.000 

Iron-59 ...Q1 7.000 

K!):gton-85 1.0 6.000.000 

Lead-210 ...Q1 §. 

Manganese-56 ...Q1 60.000 

Mercu!):-203 ...Q1 10.000 

Mol~bdenum-9!9 ...Q1 30.000 

Negtunium-237: .001 2. 

Nickel-63 ...Q1 20.000 

Niobium-94 ...Q1 300 

Phosghorus-3~~ .5 100 

Phosghorus-3~~ .5 1.000 

Polonium-21 0 ...Q1 1Q 

Potassium-42 ...Q1 9.000 

Promethium-145 ...Q1 4.000 

Promethium-147 ...Q1 4.000 

Ruthenium-1 Ol;i ...Q1 200 

Samarium-151 . .01 4.000 

Scandium-46 .01 3.000 

Selenium-75 .01 10.000 

Silver-11Om .01 1.000 

Sodium-22 ...Q1 9.000 

Sodium-24 ...Q1 10.000 
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Radioactive Material1 Release Fraction Quantit~ (Curies) 

Strontium-89 Jl1 3.000 

Strontium-90 .01 90 

Sulfur-35 .5 900 

Technetium-99 Jl1 10.000 

Technetium-99m .01 400.000 

Tellurium-127m Jl1 5.000 

Tellurium-129m .01 5.000 

Terbium-160 .01 4.000 

Thulium-170 Jl1 4.000 

Tin-113 .01 10.000 

Tin-123 Jl1 3.000 

Tin-126 Jl1 1.000 

Titanium-44 Jl1 100 

Vanadium-48 Jl1 7.000 

Xenon-133 1.,Q 900.000 

Yttrium-91 Jl1 2.000 

Zinc-65 Jl1 5.000 

Zirconium-93 .Jtl 400 

Zirconium-95 Jl1 5.000 

An~ other beta-gamma emitter Jl1 10.000 

Mixed fission groducts .01 1.000 

Mixed corrosion groducts .Jtl 10.000 

Contaminated eguigment .001 10.000 
beta-gamma 

Irradiated material, an~ form other 
than solid noncombustible .01 1,000 

Irradiated material, solid 
noncombustible .001 10,000 

Mixed radioactive waste, Jl1 1,000 
beta-gamma 

Packaged mixed waste, .001 10,000 
beta-gamma 

An~ other algha emitter .001 ~ 
Contaminated eguigment, algha .0001 20 

Packaged waste, alpha"- .0001 20 
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Radioactive Material1 

Combinations of radioactive 
materials listed above1 

Release Fraction Quantity (Curies) 

1 For combinations of radioactive materials. consideration of the need for 
an emergency plan is required if the sum of the ratios of the quantity 
of each radioactive material authorized to the quantity listed for that 
mate!rial in Schedule E exceeds one. 

~ Waste packaged in type B containers does not require an emergency 
plan., 

History: Effective March 1. 1994: amended effective March 1. 2003. 
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SCHEDULE F 
CRITERIA RELATED TO FINANCIAL ASSURANCE AND DECOMMISSIONING 

(SUBSECTION 14 OF SECTION 33-10-03-05) 

Radioactive Material 

Americium-241 (Am 241) 

Antimony-122 (Sb 122) 

Antimony-124 (Sb 124) 

Antimony-125 (Sb 125) 

Arsenic-73 (As 73) 

Arsenic-74 (As 74) 

Arsenic-76 (As 76) 

Arsenic-77 (As 77) 

Barium-131 (Ba 131) 

Barium-133 (Ba 133) 

Barium-140 (Ba 140) 

Bismuth-210 (Bi 210) 

- Bromine-82 (Br 82) 

Cadmium-109 (Cd 109) 

Cadmium-115m (Cd 115m) 

Cadmium-115 {Cd 115) 

Calcium-45 (Ca 45) 

Calcium-47 (Ca 47) 

Carbon-14 (C 14) 

Cerium-141 (Ce 141) 

Cerium-143 (Ce 143) 

Cerium-144 (Ce 144) 

Cesium-129 (Cs 129) 

Cesium-131 (Cs 131) 

Cesium-134m (Cs 134m) 

Cesium-134 (Cs 134) 

Cesium-135 (Cs 135) 

Cesium-136 (Cs 136) 

Cesium-137 (Cs 137) 

Chlorine-36 (CI 36) 

Chlorine-38 (CI 38) 
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Microcuries 

0.01 

100 

10 

10 

100 

10 

1Q 

100 

10 

10 

10 

1 
10 

10 

1Q 

100 

10 

10 

100 

100 

100 

1 
100 

1.000 

100 

1 
10 

10 

10 

10 

10 



Radioactive Material 

Chromium-51 (Cr 51) 

Cobalt-57 (Co [l} 

Cobalt-58m (Co 58m) 

Cobalt-58 (Co'~ 

Cobalt-60 (Co 1QQ} 

Copper-64 (Cu 64) 

Dysprosium-165 (Dy 165) 

Dysprosium-166 (Dy 166) 

Erbium-169 (Er 169) 

Erbium-171 (Er 171) 

Europium-152 I(Eu 152)9.2h 

Europium-152 (Eu 152)13 yr 

Europium-154 liEu 154) 

Europium-155 (Eu 155) 

Fluorine-18 _(F 18) 

Gadolinium-15~~ (Gd 153) 

Gadolinium-15B (Gd 159) 

Gallium-67 (Ga 67) 

Gallium-72 {Ga 72) 

Germanium-68 (Ge 68) 

Germanium-71 (Ge 71) 

Gold-195 (Au 195) 

Gold-198 (Au 1.rull 

Gold-199 (Au 199) 

Hafnium-181 (Hf 181) 

Holmium-166 {Ho 166) 

Hydrogen-3 (H .ID 
lndium-111 (In 11:ll 
Indium-113m (In 113m) 

Indium-114m (In 114m) 

Indium-115m (In 115m) 

lndium-115 (In 115) 

lodine-123 (I 1:~ 

lodine-125 {I 1 :25J 
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Microcuries 

1.000 

100 

10 

10 

1 
100 

10 

100 

100 

100 

100 

1 
1. 

1.Q 

1.000 

1.Q 

100 

100 

10 

1.Q 

100 

10 

100 

100 

1.Q 

100 

1.000 

100 

100 

1.Q 

100 

1.Q 

100 
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Radioactive Material 

lodine-126 (I 126) 

lodine-129 (I 129) 

lodine-131 (I 131) 

lodine-132 (I 132) 

lodine-133 (I 133) 

lodine-134 (I 134) 

lodine-135 (I 135) 

lridium-192 (lr 192) 

lridium-194 (lr 194) 

Iron-52 (Fe 52) 

Iron-55 (Fe 55) 

Iron-59 (Fe 59) 

Krypton-85 (Kr 85) 

Krypton-87 (Kr 87) 

Lanthanum-140 (La 140) 

Lutetium-177 (Lu 177) 

Manganese-52 (Mn 52) 

Manganese-54 (Mn 54) 

Manganese-56 (Mn 56) 

Mercury-197m (Hg 197m) 

Mercury-197 (Hg 197) 

Mercury-203 (Hg 203) 

Molybdenum-99 (Mo 99) 

Neodymium-147 (Nd 147) 

Neodymium-149 (Nd 149) 

Nickel-59 (Ni 59) 

Nickel-63 (Ni 63) 

Nickel-65 (Ni 65) 

Niobium-93m (Nb 93m) 

Niobium-95 (Nb 95) 

Niobium-97 (Nb 97) 

Osmium-185 (Os 185) 

Osmium-191m (Os 191m) 

Osmium-191 (Os 191) 
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Microcuries 

1 
0.1 

1 
10 

1 
1Q 

1Q 

10 

100 

10 

100 

10 

100 

10 

10 

100 

10 

10 

10 

100 

100 

10 

100 

100 

100 

100 

10 

100 

10 

10 

10 

1Q 

100 

100 



Radioactive Material 

Osmium-193 (Os 193) 

Palladium-1 03 (Pd 1 03) 

Palladium-109 (Pd 109) 

Phosphorus-32 (P 32) 

Platinum-191 (Pt 191) 

Platinum-193m (Pt 193m) 

Platinum-193 (Pt 193) 

Platinum-197m (Pt 197m) 

Platinum-197 (Pt 197) 

Plutonium-239 (Pu 239) 

Plonium-21 0 (Po 21 0) 

Potassium-42 (K 42) 

Potassium-43 (K 43) 

Praseodymium-142 (Pr 142) 

Praseodym!um-143 (Pr 143) 

Promethium-147 (Pm 147) 

Promethium-149 (Pm 149) 

Radium-226 (Ra 226) 

Rhenium-186 (Re 186) 

Rhenium-188 (Re 188) 

Rhodium-193m (Rh 103m) 

Rhodium-1 05 (Rh 1 05) 

Rubidium-81 (F~b 81) 

Rubidium-86 (Rb 86) 

Rubidium-87 (Rb 87) 

Ruthenium-97 (Ru 97) 

Ruthenium-1m~ (Ru 103) 

Ruthenium-1m> (Ru 105) 

Ruthenium-1 DE> (Ru 1 06) 

Samarium-151 (Sm 151) 

Samarium-153 (Sm 153) 

Scandium-46 (Sc 46) 

Scandium-47 (Sc 47) 

Scandium-48 (Sc 48) 
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Microcuries 

100 

100 

100 

10 

100 

100 

100 

100 

100 

0.01 

Q.j_ 

1.Q 

10. 

100 

100 

10 

10 

0.01 

100 

100 

100 

100 

10 

10 

10 

100 

1.Q 

1.Q 

1 
10 

100 

1.Q 

100 

1.Q 



Radioactive Material 

Selenium-75 (Se 75) 

Silicon-31 (Si 31) 

Silver-1 05 (Ag 1 05) 

Silver-110m (Ag 110m) 

Silver-111 (Ag 111) 

Sodium-22 (Na 22) 

Sodium-24 (Na 24) 

Strontium-85 (Sr 85) 

Strontium-89 (Sr 89) 

Strontium-90 (Sr 90) 

Strontium-91 (Sr 91) 

Strontium-92 (Sr 92) 

Sulfur-35 (S 35) 

Tantalum-182 ITa 182) 

Technetium-96 ITc 96) 

Technetium-97m (Tc 97m) 

Technetium-97 ITc 97) 

Technetium-99m (Tc 99m) 

Technetium-99 ITc 99) 

Tellurium-125m (Te 125m) 

Tellurium-127m (Te 127m) 

Tellurium-127 (Te 127) 

Tellurium-129m (Te 129m) 

Tellurium-129 ITe 129) 

Tellurim-131m (Te 131m) 

Tellurium-132 ITe 132) 

Terbium-160 (Tb 160) 

Thallium-200 (TI 200) 

Thallium-201 (TI 201) 

Thallium-202 (TI 202) 

Thallium-204 (TI 204) 

Thorium (natural)1 

Thulium-170 (Tm 170) 

Thulium-171 (Tm 171) 
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Microcuries 

1Q 

100 

10 

1 
100 

10 

10 

10 

1 
!l1 

10 

10 

100 

1Q 

10 

100 

100 

100 

10 

10 

10 

100 

10 

100 

10 

1Q 

1Q 

100 

100 

100 

10 

100 

10 

1Q 



Radioactive Material 

Tin-113 (Sn 11~U 

Tin-125 (Sn 12~~ 

Tungsten-181 (W 181) 

Tungsten-185 (W 185) 

Tungsten-187 (W 187) 

Uranium (naturgJi 

Uranium-233 (U 233) 

Uranium-234 - Uranium-235 

Vanvadium-48 (V 48) 

Xenon-131m (Xe 131m) 

Xenon-133 (Xe 133) 

Xenon-135 (Xe, 135) 

Ytterbium-175 (Yb 175) 

Yttrium-87 (Y 8l.Zl 
Yttrium-88 (Y €!.6.} 

Yttrium-90 (Y ~!.Q} 

Yttrium-91 (Y Etl} 

Yttrium-92 (Y E~ 

Yttrium-93 (Y E@l 

Zinc-65 (Zn 65} 

Zinc-69m (Zn E59m) 

Zinc-69 (Zn 69} 

Zirconium-93 (Zr 93) 

Zirconium-95 (Zr 95) 

Zirconium-97 (Zr 97) 

Any alpha emitting radionuclide not 
listed above or mixtures of alpha 
emitters of unk:nown composition 

Any radionuclide other than alpha 
emitting radionuclides. not listed 
above or mixtures of beta emitters of 
unknown composition 

Microcuries 

10 

10 

10 

10 

100 

100 

0.01 

0.01 

10 

1.000 

100 

100 

100 

10 

10 

.til 
10 

100 

100 

10 

100 

1.000 

10 

10 

.til 

0.1 

1 Bas,ed on alpha disintegration rate of Th-232. Th-230. and their 
dau~;Jhter products. 
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~ Based on alpha disintegration rate of U-2381 U-2341 and U-2351 

History: Effective March 1 I 1994: amended effective March 1 I 20031 
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SCHEDULE G 
CRITERIA RELJ~TING TO USE OF FINANCIAL TESTS AND PARENT COMPANY 

GUARANTEES FOR PROVIDING REASONABLE ASSURANCE OF FUNDS 
FOR DECOMMISSIONING (SUBSECTION 14 OF SECTION 33-10-03-05) 

L. INTF~ODUCTION 

An applicant or licensee may provide reasonable assurance of the 
availability of funds for decommissioning based on obtaining a parent 
company guarantee that funds will be available for decommissioning costs 
and on a demonstration that the parent company passes a financial test. 
This sch1edule establishes criteria for passing the financial test and for 
obtaining the parent company guarantee. 

J1 FIN.4!\NCIAL TEST 

A. To pass the financial test. the parent company must meet the criteria of 
eithe~r paragraph A.1 or A.2 of this section: 

1:. The parent company must have: 

a. Two of the following three ratios: A ratio of total liabilities to 
net worth less than 2.0: a ratio of the sum of net income plus· 
depreciation. depletion. and amortization to total liabilities 
greater than 0.1: and a ratio of current assets to current 
liabilities greater than 1.5: 

b. Net working capital and tangible net worth each at least six 
times the current decommissioning cost estimates for the 
total of all facilities or parts thereof (or prescribed amount if 
a certification is used): 

c. Tangible net worth of at least ten million dollars: and 

d. Assets located in the United States amounting to at least 
ninety percent of total assets or at least six times the current 
decommissioning cost estimates for the total of all facilities or 
parts thereof (or prescribed amount if a certification is used). 

2. The parent company must have: 

a. A current rating for its most recent bond issuance of AAA. AA. 
A. or BBB as issued by Standard and Poor's or Aaa. Aa. A. 
or Baa as issued by Moody's: 

b. Tangible net worth each at least six times the current 
decommissioning cost estimates for the total of all facilities 
or parts thereof (or prescribed amount if a certification is 
used): 
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c. Tangible net worth of at least ten million dollars: and 

d. Assets located in the United States amounting to at least 
ninety percent of total assets or at least six times the current 
decommissioning cost estimates for the total of all facilities or 
parts thereof (or prescribed amount if certification is used). 

!i, The parent company's independent certified public accountant must 
have compared the data used by the parent company in the financial 
test. which is derived from the independently audited. year-end financial 
statements for the latest fiscal year. with the amounts in such financial 
statement. In connection with that procedure the licensee shall inform 
the department within ninety days of any matters coming to the auditor's 
attention which cause the auditor to believe that the data specified in the 
financial test should be adjusted and that the company no longer passes 
the test. 

C. 1. After the initial financial test. the parent company must repeat 
the passage of the test within ninety days after the close of each 
succeeding fiscal year. 

2. If the parent company no longer meets the requirements of 
paragraph A of this section. the licensee must send notice to the 
department of intent to establish alternate financial assurance as 
specified in the department's rules. The notice must be sent by 
certified mail within ninety days after the end of the fiscal year for 
which the year-end financial data show that the parent company 
no longer meets the financial test requirements. The licensee 
must provide alternate financial assurance within one hundred 
twenty days after the end of such fiscal year. 

lib PARENT COMPANY GUARANTEE 

The terms of a parent company guarantee which an applicant or licensee 
obtains must provide that: 

A. The parent company guarantee will remain in force unless the guarantor 
sends notice of cancellation by certified mail to the licensee and the 
department. Cancellation may not occur. however. during the one 
hundred twenty days beginning on the date of receipt of the notice of 
cancellation by both the licensee and the department. as evidenced by 
the return receipts. 

B. If the licensee fails to provide alternate financial assurance as specified 
in the department's rules within ninety days after receipt by the licensee 
and the department of a notice of cancellation of the parent company 
guarantee from the guarantor. the guarantor will provide such alternative 
financial assurance in the name of the licensee. 
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C. The parent company guarantee and financial test prov1s1ons must 
remain in effect until the department has terminated the license. 

D. If a trust is established for decommissioning costs. the trustee and trust 
must be acceptable to the department. An acceptable trustee includes 
an appropriate state or federal government agency or an entity which 
has the authority to act as a trustee and whose trust operations are 
regulated and examined by a federal or state agency. 
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SCHEDULE H 
CRITERIA RELATING TO USE OF FINANCIAL TESTS ANP 

SELF-GUARANTEES FOR PROVIDING REASONABLE ASSURANCE 
OF FUNDS FOR DECOMMISSIONING (SUBSECTION 14 OF SECTION 

33-1 0-03-05) 

l.. INTRODUCTION 

An applicant or licensee may provide reasonable assurance of the 
availability of funds for decommissioning based on furnishing its own 
guarantee that funds will be available for decommissioning costs and on 
a demonstration that the company passes the financial test of section II 
of this schedule. The terms of the self-guarantee are in section Ill of this 
schedule. This schedule establishes criteria for passing the financial test 
for the self-guarantee and establishes the terms for a self-guarantee. 

1l.. FINANCIAL TEST 

A. To pass the financial test. a company must meet all of the following 
criteria: 

..:L. Tangible net worth at least ten times the total current 
decommissioning cost estimate for the total of all facilities or parts 
thereof (or the current amount reguired if certification is used). 

2. Assets located in the United States amounting to at least ninety 
percent of total assets or at least ten times the total current 
decommissioning cost estimate for the total of all facilities or parts 
thereof (or the current amount reguired if certification is used). 

3. A current rating for its most recent bond issuance of MA. AA. or 
A as issued by Standard and Poor's (S&P). or Aaa. Aa. or A as 
issued by Moody's. 

B. To pass the financial test. a company must meet all of the following 
additional reguirements: 

..:L. The company must have at least one class of eguity securities 
registered under the Securities and Exchange Act of 1934 [Pub. L. 
73-291: 48 Stat. 881: 15 U.S.C. 77b et seg.]. 

2. The company's independent certified public accountant must 
have compared the data used by the company in the financial 
test which is derived from the independently audited. year-end 
financial statements for the latest fiscal year with the amounts 
in such financial statement. In connection with that procedure. 
the licensee shall inform the department within ninety days of 
any matters coming to the attention of the auditor that cause the 
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.auditor to believe that the data specified in the financial test should 

.be adjusted and that the company no longer passes the test. 

3. After the initial financial test. the company must repeat passage of 
the test within ninety days after the close of each succeeding fiscal 
year. 

C. If thE~ licensee no longer meets the requirements of section II.A of this 
sche!dule. the licensee must send immediate notice to the department 
of its intent to establish alternate financial assurance as specified in 
chapter 33-10-03 within one hundred twenty days of such notice . 

.Ill... COMPANY SELF-GUARANTEE 

The terms of a self-guarantee which an applicant or licensee furnishes must 
provide that: 

A. The guarantee will remain in force unless the licensee sends notice 
of cancellation by certified mail to the department. Cancellation may 
not occur. however. during the one hundred twentY days beginning on 
the date of receipt of the notice of cancellation by the department as 
e~id1:mced by the return receipt. 

B. The licensee shall provide alternative financial assurance as specified in 
chapter 33-10-03 within ninety days following receipt by the department 
of a notice of cancellation of the guarantee. 

C. The guarantee and financial test provisions must remain in effect until 
the department has terminated the license or until another financial 
assurance method acceptable to the department has been put in effect 
l2Y.Jile licensee. 

D. The licensee will promptly forward to the department and the licensee's 
independent auditor all reports covering the latest fiscal year filed by the 
licensee with the Securities and Exchange Commission pursuant to the 
requirements of section 13 of the Securities and Exchange Act of 1934 
[Pub. L. 73-291. 13: 48 Stat. 894-895: 15 U.S.C. 78m]. 

E. If. a1t any time. the licensee's most recent bond issuance ceases to be 
rated in any category of "A" or above by either Standard and Poor's or 
Moody's. the licensee will provide notice in writing of such fact to the 
department within twenty days after publication of the change by the 
rating service. If the licensee's most recent bond issuance ceases to be 
rated in any category of A or above by both Standard and Poor's and 
Moody's. the licensee no longer meets the requirements of section II.A 
of this schedule. 

F. The applicant or licensee must provide to the department a written 
guarantee (a written commitment by a corporate officer) which states 
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that the licensee will fund and carry out the reguired decommissioning 
activities or. upon issuance of an order by the department. the licensee 
will set up and fund a trust in the amount of the current cost estimates 
for decommissioning. 
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SCHEDULE I 
CRITERIA REu!!..TING TO USE OF FINANCIAL TESTS AND SELF-GUARANTEE 

FOR PROVIDING REASONABLE ASSURANCE OF FUNDS FOR 
DECOMMISSIONING BY COMMERCIAL COMPANIES THAT HAVE NO 

OUTSTANDING RATED BONDS (SUBSECTION 14 OF SECTION 33-10-03-05) 

L INTFtODUCTION 

An applicant or licensee may provide reasonable assurance of the 
availability of funds for decommissioning based on furnishing its own 
guarante1e that funds will be available for decommissioning costs and on 
a demonstration that the company passes the financial test of section II 
of this sc:hedule. The terms of the self-guarantee are in section Ill of this 
schedule. This schedule establishes criteria for passing the financial test 
for the SE!If-guarantee and establishes the terms for a self-guarantee. 

ll... FINANCIAL TEST 

A. To pass the financial test. a company must meet the following criteria: 

1.,. Tangible net worth greater than ten million dollars. or at least 
:ten times the total current decommissioning cost estimate (or 
:the current amount reguired if certification is used). whichever is 
greater. for all decommissioning activities for which the company is 
responsible as self-guaranteeing licensee and as parent-guarantor. 

2. .Assets located in the United States amounting to at least ninety 
percent of total assets or at least ten times the total current 
decommissioning cost estimate (or the current amount reguired 
.if certification is used) for all decommissioning activities for which 
.the company is responsible as self-guaranteeing licensee and as 
parent-guarantor. 

3. A ratio of cash flow divided by total liabilities greater than 0.15 and 
a ratio of total liabilities divided by net worth less than 1.5. 

B. In addition. to pass the financial test. a company must meet all of the 
following reguirements: 

1.,. The company's independent certified public accountant must have 
compared the data used by the company in the financial test. 
which is reguired to be derived from the independently audited 
year-end financial statement based on United States generally 
accepted accounting practices for the latest fiscal year. with the 
amounts in such financial statement. In connection with that 
procedure. the licensee shall inform the department with ninety 
days of any matters that may cause the auditor to believe that the 
data specified in the financial test should be adjusted and that the 
company no longer passes the test. 
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2. After the initial financial test. the company must repeat passage of 
the test within ninety days after the close of each succeeding fiscal 
year. 

3. If the licensee no longer meets the reguirements of section II.A 
of this schedule. the licensee must send notice to the department 
of intent to establish alternative financial assurance as specified 
in article 33-10. The notice must be sent by certified mail. return 
receipt reguested. within ninety days after the end of the fiscal year 
for which the year-end financial data show that the licensee no 
longer meets the financial test reguirements. The licensee must 
provide alternative financial assurance within one hundred twenty 
days after the end of such fiscal year . 

.I.IL COMPANY SELF-GUARANTEE 

The terms of a self-guarantee which an applicant or licensee furnishes must 
provide that: 

A. The guarantee shall remain in force unless the licensee sends notice 
of cancellation by certified mail. return receipt reguested. to the 
department. Cancellation may not occur until an alternative financial 
assurance mechanism is in place. 

B. The licensee shall provide alternative financial assurance as specified 
in article 33-10 within ninety days following receipt by the department 
of a notice of cancellation of the guarantee. 

C. The guarantee and financial test provisions must remain in effect until 
the department has terminated the license or until another financial 
assurance method acceptable to the department has been put in effect 
by the licensee. 

D. The applicant or licensee must provide to the department a written 
guarantee (a written commitment by a corporate officer) which states 
that the licensee will fund and carry out the reguired decommissioning 
activities or. upon issuance of an order by the department. the licensee 
will set up and fund a trust in the amount of the current cost estimates 
for decommissioning. 
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SCHEDULE J 
CRITERIA RELATING TO USE OF FINANCIAL TESTS AND SELF-GUARANTEE 

FOR PHOVIDING REASONABLE ASSURANCE OF FUNDS FOR 
DECOMMISSIONING BY NONPROFIT COLLEGES. UNIVERSITIES. AND 

HOSPITALS (SUBSECTION 14 OF SECTION 33-10-03-05) 

L. INTRODUCTION 

An applicant or licensee may provide reasonable assurance of the 
availability of funds for decommissioning based on furnishing its own 
guarantE~e that funds will be available for decommissioning costs and on 
a demonstration that the applicant or licensee passes the financial test of 
section II of this schedule. The terms of the self-guarantee are in section Ill 
of this schedule. This schedule establishes criteria for passing the financial 
test for the self-guarantee and establishes the terms for a self-guarantee. 

1!... FINANCIAL TEST 

A. For colleges and universities. to pass the financial test. a college or 
university must meet either the criteria in paragraph II.A.1 or the criteria 
in...Qaragraph II.A.2 of this schedule . 

.L For applicants or licensees that issue bonds. a current rating for its 
mostrecent uninsured. uncollateralized. and unencumbered bond 
issuance of AAA. AA. or A as issued by Standard and Poor's (S&P) 
or Aaa. Aa. or A as issued by Moody's. 

2. For applicants or licensees that do not issue bonds. unrestricted 
endowment consisting of assets located in the United States of 
at least fifty million dollars. or at least thirty times the total current 
decommissioning cost estimate (or the current amount reguired if 
certification is used). whichever is greater. for all decommissioning 
activities for which the college or university is responsible as a 
self-guaranteeing licensee .. 

B. For hospitals. to pass the financial test. a hospital must meet either 
the criteria in paragraph II.B.1 or the criteria in paragraph II.B.2 of this 
schtedule: 

.L For applicants or licensees that issue bonds. a current rating for its 
most recent uninsured. uncollateralized. and unencumbered bond 
issuance of AAA. AA. or A as issued by Standard and Poor's (S&P} 
or Aaa. Aa. or A as issued by Moody's. 

2. For applicants or licensees that do not issue bonds. all the following 
tests must be met: 

a. (Total revenues less total expenditures) divided by total 
revenues must be egual to or greater than 0.04. 
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b. Long-term debt divided by net fixed assets must be less than 
or egual to 0.67. 

c. (Current assets and depreciation fund) divided by current 
liabilities must be greater than or egual to 2.55. 

d. Operating revenues must be at least one hundred times 
the total current decommissioning cost estimate (or 
the current amount reguired if certification is used) for 
all decommissioning activities for which the hospital is 
responsible as a self-guaranteeing licensee. 

C. In addition. to pass the financial test. a licensee must meet all the 
following reguirements: 

..1..:. The licensee's independent certified public accountant must have 
compared the data used by the licensee in the financial test. which 
is reguired to be derived from the independently audited year-end 
financial statements. based on United States generally accepted 
accounting practices. for the latest fiscal year. with the amounts 
in such financial statement. In connection with that procedure. 
the licensee shall inform the department within ninety days of any 
matters coming to the attention of the auditor that cause the auditor 
to believe that the data specified in the financial test should be 
adjusted and that the licensee no longer passes the test. 

2. After the initial financial test. the licensee must repeat passage of 
the test within ninety days after the close of each succeeding fiscal 
year. 

3. If the licensee no longer meets the reguirements of section I of 
this schedule. the licensee must send notice to the department of 
its intent to establish alternative financial assurance as specified 
in article 33-10. The notice must be sent by certified mail. return 
receipt reguested. within ninety days after the end of the fiscal year 
for which the year-end financial data show that the licensee no 
longer meets the financial test reguirements. The licensee must 
provide alternate financial assurance within one hundred twenty 
days after the end of such fiscal year. 

ll1. SELF-GUARANTEE 

The terms of a self-guarantee which an applicant or licensee furnishes must 
provide that: 

A. The guarantee shall remain in force unless the licensee sends notice 
of cancellation by certified mail. return receipt reguested. to the 
department. Cancellation may not occur unless an alternative financial 
assurance mechanism is in place. 
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B. The licensee shall provide alternative financial assurance as specified 
in a1rticle 33-10 within ninety days following receipt by the department 
of a notice of cancellation of the guarantee. 

C. The guarantee and financial test provisions must remain in effect until 
the department has terminated the license or until another financial 
assurance method acceptable to the department has been put in effect 
.Qyj;he licensee. 

D. The applicant or licensee must provide to the department a written 
guarantee (a written commitment by a corporate officer or officer of the 
institution) which states that the licensee will fund and carry out the 
reguired decommissioning activities or. upon issuance of an order by 
the department. the licensee will set up and fund a trust in the amount 
of the current cost estimates for decommissioning. 

E. If. at any time. the licensee's most recent bond issuance ceases to be 
rated in any category of "A" or above by either Standard and Poor's or 
Moody's. the licensee shall provide notice in writing of such fact to the 
department within twenty days after publication of the change by the 
rating service. 
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CHAPTER 33·1 0-04.1 

33-10-04.1-02. Scope. This chapter applies to persons licensed or 
registered by the department to receive, possess, use, transfer, or dispose of 
sources of radiation. The limits in this chapter do not apply to doses due to 
background radiation, to any medical administration or therapy the individual 
has received, to exposure from indi·tiduals administered radioactive material and 
released in accordance with subsection 12 of section 33 1 0 07 05, or to exposure 
of patients to radiation for the purpose of medical diagnosis or therapy. to exposure 
from individuals administered radioactive material and released under section 
33-1 0-07.1-32 or to exposure from voluntary participation in medical research 
programs. 

History: Effective March 1, 1994; amended effective May 1, 1998: March 1. 2003. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-10-04.1-03. Definitions. As used in this chapter: 

1. "Air-purifying respirator" means a respirator with an air-purifying filter. 
cartridge. or canister that removes specific air contaminants by passing 
ambient air through the air-purifying element. 

2. "Annual limit on intake" (All) means the derived limit for the amount of 
radioactive material taken into the body of an adult worker by inhalation 
or ingestion in a year. Annual limit on intake is the smaller value of 
intake of a given radionuclide in a year by the reference man that would 
result in a committed effective dose equivalent of five-hundredths 
sievert [5 rem] or a committed dose equivalent of five-tenths sievert 
[50 rem] to any individual organ or tissue. Annual limit on intake values 
for intake by ingestion and by inhalation of selected radionuclides are 
given in table I, columns 1 and 2, of appendix B. 

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

4. "Atmosphere-supplying respirator" means a respirator that supplies 
the respirator user with breathing air from a source independent of the 
ambient atmosphere. and includes supplied-air respirators (SARs) and 
self-contained breathing apparatus (SCBA) units. 

2-:- 5. "Class" means a classification scheme for inhaled material according to 
its rate of clearance from the pulmonary region of the lung. Materials are 
classified as D, W, or Y, which applies to a range of clearance half-times: 
for class 0, days, of less than ten days, for class W, weeks, from ten to 
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one! hundred days, and for class Y, years, of greater than one hundred 
days. "Lung class" and "inhalation class" are equivalent terms. 

-& 6. "De·clared pregnant woman" means a woman who has voluntarily 
informed l=ler employer the licensee, in writing, of her pregnancy and 
the estimated date of conception. The declaration remains in effect 
until the declared pregnant woman withdraws the declaration in writing 
or is no longer pregnant. 

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

4-:- 8. "Derived air concentration" (DAC) means the concentration of a given 
radionuclide in air which, if breathed by the reference man for a working 
year of two thousand hours under conditions of light work, results in 
an intake of one annual limit on intake. The condition of light work is 
an inhalation rate of 1.2 cubic meters of air per hour for two thousand 
hours in a year. Derived air concentration values are given in table I, 
column 3, of appendix B. · 

&. 9. "Derived air concentration-hour" (DAC-hour) means the product of the 
concentration of radioactive material in air, expressed as a fraction or 
multiple of the derived air concentration for each radionuclide, and the 
time~ of exposure to that radionuclide, in hours. A licensee or registrant 
may take two thousand derived air concentration-hours to represent 
one annual limit on intake, equivalent to a committed effective dose 
equivalent of five-hundredths sievert [5 rem]. 

10. "Disposable respirator'' means a respirator for which maintenance is not 
intended and that is designed to be discarded after excessive breathing 
resistance. sorbent exhaustion. physical damage. or end-of-service-life 
renders it unsuitable for use. Examples of this type of respirator 
are a disposable half-mask respirator or a disposable escape-only 
self··Contained breathing apparatus (SCBA). 

&. 11. "Dosimetry processor" means an individual or an organization that 
processes and evaluates individual monitoring devices in order to 
dete~rmine the radiation dose delivered to the monitoring devices. 

12. "Filtering facepiece (dust mask)" means a negative pressure particulate 
respirator with a filter as an integral part of the facepiece or with the 
entire facepiece composed of the filtering medium. not eguipped with 
elas;tomeric sealing surfaces and adjustable straps. 

13. "Fit factor" means a guantitative estimate of the fit of a particular 
respirator to a specific individual. and typically estimates the ratio ofthe 
concentration of a substance in ambient air to its concentration inside 
the respirator when worn. 
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14. "Fit test" means the use of a protocol to qualitatively or quantitatively 
evaluate the fit of a respirator on an individual. 

15. "Helmet" means a rigid respiratory inlet covering that also provides head 
protection against impact and penetration. 

16. "Hood" means a respiratory inlet covering that completely covers the 
head and neck and may also cover portions of the shoulders and torso. 

~ 17. "Inhalation class" [see "class"]. 

18. "Loose-fitting facepiece" means a respiratory inlet covering that is 
designed to form a partial seal with the face. 

&.- 19. "Lung class" [see "class"]. 

20. "Negative pressure respirator (tight-fitting)" means a respirator in which 
the air pressure inside the facepiece is negative during inhalation with 
respect to the ambient air pressure outside the respirator. 

9-: 21. "Nonstochastic effect" means a health effect, the severity of which 
varies with the dose and for which a threshold is believed to exist. 
Radiation-induced cataract formation is an example of a nonstochastic 
effect. "Deterministic effect" is an equivalent term. 

4&.- 22. "Planned special exposure" means an infrequent exposure to radiation, 
separate from and in addition to the annual occupational dose limits. 

23. "Positive pressure respirator" means a respirator in which the pressure 
inside the respiratory inlet covering exceeds the ambient air pressure 
outside the respirator. 

24. "Powered air-purifying respirator (PAPR)" means an air-purifying 
respirator that uses a blower to force the ambient air through 
air-purifying elements to the inlet covering. 

25. "Pressure demand respirator'' means a positive pressure 
atmosphere-supplying respirator that admits breathing air to the 
facepiece when the positive pressure is reduced inside the facepiece 
by inhalation. 

26. "Qualitative fit test (QLFT)" means a pass or fail fit test to assess the 
adequacy of respirator fit that relies on the individual's response to the 
test agent. 

27. "Quality factor (Q)" means the modifying factor listed in tables I and II 
of section 33-10-01.14 that is used to derive dose equivalent from 
absorbed dose. 
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28. :.Qyantitative fit test (QNFT)" means an assessment of the adeguacy of 
res~lirator fit by numerically measuring the amount of leakage into the 
respirator. 

4+ 29. "Quarter" means a period of time equal to one-fourth of the year 
obs1erved by the licensee, approximately thirteen consecutive weeks, 
providing that the beginning of the first quarter in a year coincides with 
the starting date of the year and that no day is omitted or duplicated in 
consecutive quarters. 

42-: 30. "Re'ference man" means a hypothetical aggregation of human 
physical and physiological characteristics determined by international 
consensus. These characteristics may be used by researchers and 
public health workers to standardize results of experiments and to relate 
biolt:>gical insult to a common base. A description of the reference man 
is contained in the international commission on radiological protection 
report, ICRP Publication 23, "Report of the Task Group on Reference 
Man". 

43:- 31. "Respiratory protection equipment" means an apparatus, such as a 
respirator, used to reduce an individual's intake of airborne radioactive 
materials. 

44:- 32. "Sanitary sewerage" means a system of public sewers for carrying off 
wastewater and refuse, but excluding sewage treatment facilities, septic 
tanl<s, and leach fields owned or operated by the licensee or registrant. 

33. "Self-contained breathing apparatus (SCBA)" means an 
atmosphere-supplying respirator for which the breathing air source is 
designed to be carried by the user. 

45:- 34. "Stochastic effect" means a health effect that occurs randomly and for 
which the probability of the effect occurring, rather than its severity, is 
assumed to be a linear function of dose without threshold. Hereditary 
effe!Cts and cancer incidence are examples of stochastic effects. 
"Probabilistic effect" is an equivalent term. 

35. "Supplied-air respirator (SAR) or airline respirator'' means an 
atmosphere-supplying respirator for which the source of breathing air 
is not designed to be carried by the user. 

36. :J:i.s:Jht-fitting facepiece" means a respiratory inlet covering that forms a 
complete seal with the face. 

37. "User seal check (fit check)" means an action conducted by the 
respirator user to determine if the respirator is properly seated to the 
fac,e. Examples include negative pressure check. positive pressure 
che!ck. irritant smoke check. or isoamyl acetate check. 
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4&. 38. "Very high radiation area" means an area, accessible to individuals, in 
which radiation levels from radiation sources external to the body could 
result in an individual receiving an absorbed dose in excess of five gray 
[500 rad] in one hour at one meter from a source of radiation or from any 
surface that the radiation penetrates. {At very high doses received at 
high dose rates, units of absorbed dose, gray and rad, are appropriate, 
rather than units of dose equivalent, sievert and rem:} 

+f7 39. "Weighting factor" wT for an organ or tissue (T) means the proportion 
of the risk of stochastic effects resulting from irradiation of that organ 
or tissue to the total risk of stochastic effects when the whole body is 
irradiated uniformly. For calculating the effective dose equivalent, the 
values of wT are: 

ORGAN DOSE WEIGHTING FACTORS 

Gonads 

Breast 

Organ or Tissue 

Red bone marrow 

Lung 

Thyroid 

Bone surfaces 

Remainder 

0.25 

0.15 

0.12 

0.12 

0.03 

0.03 

0.308 

Whole body 1.00b 

a 
0.30 results from 0.06 for each of five "remainder'' organs, 
excluding the skin and the lens of the eye, that receive the highest 
doses. 

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

History: Effective March 1, 1994; amended effective May 1 , 1998: March 1. 2003. 
General Authority: NDCC 23-20.1-04, 28-32-02 
Law Implemented: NDCC 23-20.1-03 

33-10-04.1-04. Implementation. This chapter sf; all ge inte effeet en 
became effective March 1, 1994, and all licensees and registrants must comply by 
that date except for the following: 

1. Any existing license or registration condition that is in place prior to 
implementation of this chapter and is more restrictive than this chapter 
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remains in force until there is an amendment or renewal of the license 
or re1gistration. 

2. If a license or registration condition exempts a licensee or registrant 
from a provision of this chapter in effect on or before March 1 , 1994, it 
also exempts the licensee or registrant from the corresponding provision 
of this chapter. 

3. If a license or registration condition cites provisions of this chapter in 
effec:::t prior to March 1, 1994, which do not correspond to any provisions 
ofthis chapter, the license or registration condition remains in force until 
ther~e is an amendment or renewal of the license or registration that 
moclifies or removes this condition. 

History: Effective March 1, 1994: amended effective March 1. 2003. 
General AuthCl,rity: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-10-04.1-05. Radiation protection programs. 

1. Each licensee or registrant shall develop, document, and implement a 
radiation protection program sufficient to ensure compliance with the 
provisions of this chapter. See subsection 2 of section 33-10-04.1-15 
for recordkeeping requirements relating to these programs. 

2. To the extent preetieaele practical, the licensee or registrant shall 
use procedures and engineering controls based upon sound radiation 
protection principles to achieve occupational doses and public doses 
that are as low as is reasonably achievable (ALARA). 

3. At intervals not to exceed twelve months, the licensee or registrant shall 
reviiew the radiation protection program content and implementation. 

4. To implement the as low as is reasonably achievable (ALARA) 
requirements of subsection 2, and notwithstanding the requirements of 
subsection 1 of section 33-10-04.1-07, a constraint on air emissions 
of radioactive material to the environment, excluding radon-222 
and its daughters, shall be established by licensees, such that the 
individual member of the public likely to receive the highest dose will 
not be expected to receive a total effective dose equivalent in excess 
of one-tenth millisieverts [1 0 fl'tfefft millirems] per year from these 
emissions. If a licensee subject to this requirement exceeds this dose 
constraint, the licensee shall report the exceedance as provided in 
subsection 3 of section 33-1 0-04.1-16 and promptly take appropriate 
corrective action to ensure against recurrence. 

History: Effec:tive March 1, 1994; amended effective May 1, 1998: March 1. 2003. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 
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33-1 0-04.1-06. Occupational dose limits. 

1. Occupational dose limits for adults. 

a. The licensee or registrant shall control the occupational dose to 
individual adults, except for planned special exposures pursuant to 
subsection 6, to the following dose limits: 

(1) An annual limit, which is the more limiting of: 

(a) The total effective dose equivalent being equal to 
five-hundredths sievert [5 rem]; or 

(b) The sum of the deep dose equivalent and the committed 
dose equivalent to any individual organ or tissue other 
than the lens of the eye being equal to five-tenths 
sievert [50 rem]. 

(2) The annual limits to the l~ns of the eye, to the skin of the 
whole body, and to the skin of the extremities ... which are: 

(a) Aft eye A lens dose equivalent of fifteen-hundredths 
sievert [15 rem]; and 

(b) A shallow dose equivalent of five-tenths sievert [50 rem] 
to the skin of the whole body or to the skin of any 
extremity. 

b. Doses received in excess of the annual limits, including doses 
received during accidents, emergencies, and planned special 
exposures, shall be subtracted from the limits for planned special 
exposures that the individual may receive during the current year 
and during the individual's lifetime. See paragraphs 1 and 2 of 
subdivision e of subsection 6. 

c. The assigned deep dose equivalent aftel st=tallew elese equivaleftt 
shalt must be for the ~eftieft Qmt of the body receiving the highest 
exposure eletermifteel as fellev;s:. The assigned shallow dose 
eguivalent must be the dose averaged over the contiguous ten 
sguare centimeters of skin receiving the highest exposure. 

(1) The deep dose equivalent, eye lens dose equivalent, and 
shallow dose equivalent may be assessed from surveys 
or other radiation measurements for the purpose of 
demonstrating compliance with the occupational dose 
limits, if the individual monitoring device was not in the region 
of highest potential exposure, or the results of individual 
monitoring are unavailable. 
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(2) Reserv·ed. When a protective apron is worn while working 
with medical fluoroscopic equipment and monitoring is 
conducted as specified in paragraph 5 of subdivision a of 
subsection 2 of section 33-10-04.1-09. the effective dose 
equivalent for external radiation shall be determined as 
follows: 

.(g} When only one individual monitoring device is used and 
it is located at the neck (collar) outside the protective 
apron. the reported deep dose equivalent shall be the 
effective dose equivalent for external radiation . 

.all When only one individual monitoring device is used and 
it is located at the neck (collar) outside the protective 
apron. and the reported dose exceeds twenty-five 
percent of the limit specified in subdivision a of 
subsection 1 of section 33-1 0-04.1-06. the reported 
deep dose equivalent value multiplied by three-tenths 
shall be the effective dose equivalent for external 
radiation . 

.<ru When two individual monitoring devices are worn. on 
under the protective apron at the waist and the other 
outside the protective apron at the neck. the effective 
dose equivalent for external radiation shall be assigned 
the value of the sum of the deep dose equivalent 
reported for the individual monitoring device located 
at the waist under the protective apron multiplied by 
one and five-tenths and the deep dose equivalent 
reported for the individual monitoring device located 
at the neck outside the protective apron multiplied by 
four-hundredths. 

@ Subparagraphs b and c only apply when all of the 
following conditions are met: 

ill The individual monitoring devices have not been 
exposed to radiation from radioactive material. 

I2J Leaded glasses. a thyroid shield. and a 
wrap-around protective apron have been 
worn whenever using the medical fluoroscopic 
equipment. 

Ql The area around the medical fluoroscopic 
equipment has been equipped with lead shielding 
or transparent protective barriers for control of 
scattered radiation. 
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.[£ The medical fluoroscopic procedures have been 
performed in a way that minimizes beam on time. 
such as utilizing last image hold. 

ffil Users of the medical fluoroscopic eguipment must 
have had formal training in radiation safety and 
operation of medical fluoroscopic eguipment. 

.[§l Performance of the medical fluoroscopic 
eguipment must be monitored and maintained 
via a guality assurance program. 

IZl Patient and staff radiation exposures from 
medical fluoroscopic eguipment must be 
monitored and actions taken to correct problems. 

d. Derived air concentration and annual limit on intake values 
are presented in table I of appendix B and may be used to 
determine the individual's dose and to demonstrate compliance 
with the occupational dose limits. See subsection 7 of section 
33-10-04.1-15. 

e. Notwithstanding the annual dose limits, the licensee shall limit the 
soluble uranium intake by an individual to ten milligrams in a week 
in consideration of chemical toxicity. See footnote 3 of appendix B. 

f. The licensee or registrant shall reduce the dose that an individual 
may be allowed to receive in the current year by the amount of 
occupational dose received while employed by any other person. 
See subdivision e of subsection 5. 

2. Compliance with requirements for summation of external and 
internal doses. 

a. If the licensee or registrant is required to monitor pursuant to 
both subdivision a and subdivision b of subsection 2 of section 
33-10-04.1-09, the licensee or registrant shall demonstrate 
compliance with the dose limits by summing external and internal 
doses. If the licensee or registrant is required to monitor only 
pursuant to subdivision a of subsection 2 of section 33-1 0-04.1-09 
or only pursuant to subdivision b of subsection 2 of section 
33-1 0-04.1-09, then summation is not required to demonstrate 
compliance with the dose limits. The licensee or registrant may 
demonstrate compliance with the requirements for summation of 
external and internal doses pursuant to subdivision b, subdivision c, 
and subdivision d. The dose equivalents for the lens of the eye, 
the skin, and the extremities are not included in the summation, 
but are subject to separate limits. 
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b. Intake by inhalation. If the only intake of radionuclides is by 
inhalation, the total effective dose equivalent limit is not exceeded 
if the sum of the deep dose equivalent divided by the total effective 
dose equivalent limit, and one of the following, does not exceed 
unity: 

(1) The sum of the fractions of the inhalation annual limit on 
intake for each radionuclide;-et=~ 

(2) The total number of derived air concentration-hours 
(DAC-hours) for all radionuclides divided by two thousand;~ 
or 

(3) The sum of the calculated committed effective dose 
equivalents to all significantly irradiated organs or tissues (T) 
calculated from bioassay data using appropriate biological 
models and expressed as a fraction of the annual limit. For 
purposes of this requirement, an organ or tissue is deemed 
to be significantly irradiated if, for that organ or tissue, the 
product of the weighting factors, wT, and·the committed dose 
equivalent, Hr50, per unit intake is greater than ten percent 
of the maximum weighted value of HT,so, that is, wTHT,so, 
per unit intake for any organ or tissue. 

c. Intake by oral ingestion. If the occupationally exposed individual 
receives an intake of radionuclides by oral ingestion greater than 
ten percent of the applicable oral annual limit on intake, the 
licensee or registrant shall account for this intake and include it in 
demonstrating compliance with the limits. 

d. Intake through wounds or absorption through skin. The licensee 
or registrant shall evaluate and, to the extent practical, account for 
intakes through wounds or skin absorption. The intake through 
intact skin has been included in the calculation of derived air 
concentration for hydrogen-3 and does not need to be evaluated 
or accounted for pursuant to this subdivision. 

3. De1termination of external dose from airborne radioactive material. 

a. Licensees or registrants shall, when determining the dose from 
airborne radioactive material, include the contribution to the deep 
dose equivalent, eye lens dose equivalent, and shallow dose 
equivalent from external exposure to the radioactive cloud. See 
appendix B, footnotes 1 and 2. 

b. Airborne radioactivity measurements and derived air concentration 
values shall not be used as the primary means to assess the deep 
dose equivalent when the airborne radioactive material includes 
radionuclides other than noble gases or if the cloud of airborne 
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radioactive material is not relatively uniform. The determination 
of the deep dose equivalent to an individual shall be based upon 
measurements using instruments or individual monitoring devices. 

4. Determination of internal exposure. 

a. For purposes of assessing dose used to determine compliance with 
occupational dose equivalent limits, the licensee or registrant shall, 
when required pursuant to subsection 2 of section 33-10-04.1-09, 
take suitable and timely measurements of: 

(1) Concentrations of radioactive materials in air in work areas; 

(2) Quantities of radionuclides in the body; 

(3) Quantities of radionuclides excreted from the body; or 

(4) Combinations of these measurements. 

b. Unless respiratory protection equipment is used, as provided in 
subsection 3 of section 33-1 0-04.1-11 , or the assessment of intake 
is based on bioassays, the licensee or registrant shall assume 
that an individual inhales radioactive material at the airborne 
concentration in which the individual is present. 

c. When specific information on the physical and biochemical 
properties of the radionuclides taken into the body or the behavior 
of the material in an individual is known, the licensee or registrant 
may: 

(1) Use that information to calculate the committed effective 
dose equivalent, and, if used, the licensee or registrant shall 
document that information in the individual's record; 

(2) Upon prior approval of the department, adjust the derived 
air concentration or annual limit on intake values to reflect 
the actual physical and chemical characteristics of airborne 
radioactive material, for example, aerosol size distribution or 
density; and 

(3) Separately assess the contribution of fractional intakes of 
class D, W, or Y compounds of a given radionuclide to the 
committed effective dose equivalent. See appendix B. 

d. If the licensee or registrant chooses to assess intakes of class Y 
material using the measurements given in paragraph 2 or 3 of 
subdivision a, the licensee or registrant may delay the recording 
and reporting of the assessments for periods up to seven 
months, unless otherwise required by subsection 2 or 3 of section 
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33-10-04.1-16. This delay permits the licensee or registrant to 
make additional measurements basic to the assessments. 

e. If the identity and concentration of each radionuclide in a mixture 
are known, the fraction of the derived air concentration applicable 
to the mixture for use in calculating derived air concentration-hours 
shall be either: 

(1) The sum of the ratios of the concentration to the appropriate 
derived air concentration value, that is, 0, W, or Y, from 
appendix 8 for each radionuclide in the mixture; or 

(2) The ratio of the total concentration for all radionuclides in the 
mixture to the most restrictive derived air concentration value 
for any radionuclide in the mixture. 

f. If the identity of each radionuclide in a mixture is known, but the 
concentration of one or more of the radionuclides in the mixture is 
not known, the derived air concentration for the mixture shall be the 
most restrictive derived air concentration of any radionuclide in the 
mixture. 

g. When a mixture of radionuclides in air exists, a licensee or 
registrant may disregard certain radionuclides in the mixture if: 

(1) The licensee or registrant uses the total activity of the 
mixture in demonstrating compliance with the dose limits 
in subsection 1 and in complying with the monitoring 
requirements in subdivision b of subsection 2 of section 
33-10-04.1-09, ana,;. 

(2) The concentration of any radionuclide disregarded is less 
than ten percent of its derived air concentration;,;. and 

(3) The sum of these percentages for all of the radionuclides 
disregarded in the mixture does not exceed thirty percent. 

h. When determining the committed effective dose equivalent, the 
following information may be considered: 

(1) In order to calculate the committed effective dose equivalent, 
the licensee or registrant may assume that the inhalation of 
one annual limit on intake, or an exposure of two thousand 
derived air concentration-hours, results in a committed 
effective dose equivalent of five-hundredths sievert [5 rem] 
for radionuclides that have their annual limit on intakes or 
derived air concentrations based on the committed effective 
dose equivalent. 
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(2) For an annual limit on intake and the associated derived air 
concentration determined by the nonstochastic organ dose 
limit of five-tenths sievert [50 rem], the intake of radionuclides 
that would result in a committed effective dose equivalent 
of five-hundredths sievert [5 rem], that is, the stochastic 
annual limit on intake, is listed in parentheses in table I of 
appendix B. As a simplifying assumption, the licensee or 
registrant may use the stochastic annual limit on intake to 
determine committed effective dose equivalent. However, if 
the licensee or registrant uses the stochastic annual limit on 
intake, the licensee or registrant shall also demonstrate that 
the limit in subparagraph 2 of paragraph 1 of subdivision a of 
subsection 1 is met. 

5. Determination of prior occupational dose. 

a. For each individual who is likely to receive, in a year, an 
occupational dose requiring monitoring pursuant to subsection 2 
of section 33-10-04.1-09, the licensee or registrant shall: 

(1) Determine the occupational radiation dose received during 
the current year; and 

(2) Attempt to obtain the records of cumulative occupational 
radiation dose. 

b. Prior to permitting an individual to participate in a planned special 
exposure, the licensee or registrant shall determine: 

(1) The internal and external doses from all previous planned 
special exposures; 

(2) All doses in excess of the limits, including doses received 
during accidents and emergencies, received during the 
lifetime of the individual; and 

(3) All lifetime cumulative occupational radiation dose. 

c. In complying with the requirements of subdivision a, a licensee or 
registrant may: 

(1) Accept, as a record of the occupational dose that the 
individual received during the current year, a written signed 
statement from the individual, or from the individual's most 
recent employer for work involving radiation exposure, that 
discloses the nature and the amount of any occupational 
dose that the individual received during the current year; 
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(2) Accept, as the record of cumulative radiation dose, an 
up-to-date department's occupational radiation exposure 
history form (SFN 19443) or equivalent, signed by the 
individual and countersigned by an appropriate official of the 
most recent employer for work involving radiation exposure, 
or the individual's current employer, if the individual is not 
employed by the licensee or registrant; and 

(3) Obtain reports of the individual's dose equivalent from the 
most recent employer for work involving radiation exposure, 
or the individual's current employer, if the individual is 
not employed by the licensee or registrant, by telephone, 
telegram, facsimile, electronic media. or letter. The licensee 
or registrant shall request a written verification of the dose 
data if the authenticity of the transmitted report cannot be 
established. 

d. (1) The licensee or registrant shall record the exposure 
history, as required by subdivision a, on the department's 
occupational radiation exposure history form (SFN 19443), or 
other clear and legible record, of all the information required 
on that form. The form or record shall show each period 
in which the individual received occupational exposure 
to radiation or radioactive material and shall be signed 
by the individual who received the exposure. For each 
period for which the licensee or registrant obtains reports, 
the licensee or registrant shall use the dose shown in the 
report in preparing the department's occupational radiation 
exposure history form (SFN 19443) or equivalent. For any 
period in which the licensee or registrant does not obtain a 
report, the licensee or registrant shall place a notation on the 
department's occupational radiation exposure history form 
(SFN 19443) or equivalent indicating the periods of time for 
which data are not available. 

(2) Licensees or registrants are not required to reevaluate the 
separate external dose equivalents and internal committed 
dose equivalents or intakes of radionuclides assessed 
pursuant to the rules in chapter 33-10-04 in effect before 
January 1 , 1994. Further, occupational exposure histories 
obtained and recorded on the department's occupational 
radiation exposure history form (SFN 19443) or equivalent 
before January 1, 1994, would not have included effective 
dose equivalent, but may be used in the absence of specific 
information on the intake of radionuclides by the individual. 

e. If the licensee or registrant ts unable to obtain a complete record 
of an individual's current and previously accumulated occupational 
dose, the licensee or registrant shall assume: 
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(1) In establishing administrative controls pursuant to 
subdivision f of subsection 1 for the current year, that the 
allowable dose limit for the individual is reduced by twelve 
and five-tenths millisieverts [1.25 rem] for each quarter 
for which records were unavailable and the individual was 
engaged in activities that could have resulted in occupational 
radiation exposure; and 

(2) That the individual is not available for planned special 
exposures. 

f. The licensee or registrant shall retain the records on the 
department's occupational radiation exposure history form 
(SFN 19443) or equivalent until the department terminates 
each pertinent license or registration requiring this record. The 
licensee or registrant shall retain records used in preparing the 
department's occupational radiation exposure history form (SFN 
19443) or equivalent for three years after the record is made. 

6. Planned special exposures. A licensee or registrant may authorize 
an adult worker to receive doses in addition to and accounted for 
separately from the doses received under the limits specified in 
subsection 1 provided that each of the following conditions is satisfied: 

a. The licensee or registrant authorizes a planned special exposure 
only in an exceptional situation when alternatives that might avoid 
the higher dose estimated to result from the planned special 
exposure are unavailable or impractical. 

b. The licensee or registrant, and employer if the employer is not the 
licensee or registrant, specifically authorizes the planned special 
exposure, in writing, before the exposure occurs. 

c. Before a planned special exposure, the licensee or registrant 
ensures that each individual involved is: 

(1) Informed of the purpose of the planned operation; 

(2) Informed of the estimated doses and associated potential 
risks and specific radiation levels or other conditions that 
might be involved in performing the task; and 

(3) Instructed in the measures to be taken to keep the dose as 
low as reasonably achievable considering other risks that 
may be present. 

d. Prior to permitting an individual to participate in a planned special 
exposure, the licensee or registrant ascertains prior doses as 
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required by subdivision b of subsection 5 during the lifetime of the 
individual for each individual involved. 

e. Subject to subdivision b of subsection 1, the licensee or registrant 
shall not authorize a planned special exposure that would cause 
an individual to receive a dose from all planned special exposures 
and all doses in excess of the limits to exceed: 

(1) The numerical values of any of the dose limits in subdivision a 
of subsection 1 in any year; and 

(2) Five times the annual dose limits in subdivision a of 
subsection 1 during the individual's lifetime. 

f. The licensee or registrant maintains records of the conduct of 
a planned special exposure in accordance with subsection 6 of 
section 33-1 0-04.1-15 and submits a written report in accordance 
with subsection 4 of section 33-10-04.1-16. 

g. The licensee or registrant records the best estimate of the dose 
resulting from the planned special exposure in the individual's 
record and informs the individual, in writing, of the dose within 
thirty days from the date of the planned special exposure. The 
dose from planned special exposures shall not be considered in 
controlling future occupational dose of the individual pursuant to 
subdivision a of subsection 1 but shall be included in evaluations 
required by subdivisions d and e. 

7. Occ:upational dose limits for minors. The annual occupational dose 
limits for minors are ten percent of the annual occupational dose limits 
specified for adult workers in subsection 1. 

8. Dot:•e equivalent to 8ft the embryo or fetus. 

a. The licensee or registrant shall ensure that the dose eguivalent 
to 8ft the embryo or fetus during the entire pregnancy, due to 
occupational exposure of a declared pregnant woman, does not 
exceed five millisievert [0.5 rem]. See subsection 7 of section 
33-10-04.1-15 for record keeping requirements. 

b. The licensee or registrant shall make efforts to avoid substantial 
variation above a uniform monthly exposure rate to a declared 
pregnant woman so as to satisfy the limit in subdivision a (the 
national council on radiation protection and measurements 
recommended in NCRP report No. 91 "Recommendations on 
Limits for Exposure to Ionizing Radiation" (June 1, 1987) that no 
more than five-tenths millisievert [0.05 rem] to the embryo or fetus 
be received in any one month). 
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c. The dose eguivalent to 8ft the embryo or fetus shall be taken as 
the sum of: 

(1) The deep dose equivalent to the declared pregnant woman; 
and 

(2) The dose eguivalent to the embryo or fetus from radionuclides 
in the embryo or fetus and radionuclides in the declared 
pregnant woman. 

d. If by the time the woman declares pregnancy to the licensee 
or registrant, the dose eguivalent to the embryo or fetus has 
exceeded four and five-tenths millisievert [0.45 rem], the licensee 
or registrant shall be deemed to be in compliance with subdivision a 
of subsection 8 of section 33-10-04.1-06 if the additional dose 
eguivalent to the embryo or fetus does not exceed five-tenths 
millisievert [0.05 rem] during the remainder of the pregnancy. 

History: Effective March 1, 1994; amended effective July 1, 1995; May 1, 1998~ 
March 1. 2003. 
General Authority: N DCC 23-20.1-04 

_Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-1 0-04.1-07. Radiation dose limits for individual members of the 
public. 

1. Dose limits for individual members of the public. 

a. Each licensee or registrant shall conduct operations so that: 

(1) The total effective dose equivalent to individual members 
of the public from the licensed or registered operation does 
not exceed one millisievert [0.1 rem] in a year, exclusive 
of the dose contribution from background radiation, from 
any medical administration the individual has received, from 
exposure to individuals administered radioactive material 
and released in accordance with subseetien 12 ef section 
33 1 0 07 OS 33-1 0-07.1-32, voluntary participation in medical 
research programs, and from the licensee's or registrant's 
disposal of radioactive material into sanitary sewerage in 
accordance with subsection 3 of section 33-10-04.1-14. 
Retrofit shall not be required for locations within facilities 
where only radiation machines existed prior to January 1, 
1994, and met the previous requirements of five millisievert 
[0.5 rem] in a year; and 

(2) The dose in any unrestricted area from external sources 
exclusive of the dose contributions from patients 
administered radioactive material and released in 
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accordance with subsection 12 of section 33-1 0-07-05 does 
not exceed two-hundredths millisievert [0.002 rem] in any 
one hour. 

b. If the licensee or registrant permits members of the public to have 
access to restricted areas, the limits for members of the public 
continue to apply to those individuals. 

c. Notwithstanding paragraph 1 of subdivision a of subsection 1 of this 
section. a licensee may permit visitors to an individual who cannot 
be released. under section 33-1 0-07.1-32. to receive a radiation 
dose greater than one millisievert [1 00 millirems] if: 

ill The radiation dose received does not exceed five millisieverts 
[500 millirems]: and 

m The authorized user. as defined in chapter 33-10-07.1 I has 
determined before the visit that it is appropriate. 

d. A licensee, registrant, or an applicant for a license or registration 
may apply for prior department authorization to operate up to an 
annual dose limit for an individual member of the public of five 
millisievert millisieverts [0.5 rem]. This application shall include the 
following information: 

(1) Demonstration of the need for and the expected duration of 
operations in excess of the limit in subdivision a; 

(2) The licensee's or registrant's program to assess and control 
dose within the five R'lillisievert millisieverts [0.5 rem] annual 
limit; and 

(3) The procedures to be followed to maintain the dose as low as 
reasonably achievable. 

d:- e. In addition to the requirements of this chapter, a licensee 
or registrant subject to the provisions of the United States 
environmental protection agency's generally applicable 
environmental radiation standards in 40 CFR 190 shall comply 
with those standards. 

e:- :l The department may impose additional restrictions on radiation 
levels in unrestricted areas and on the total quantity of 
radionuclides that a licensee or registrant may release in effluents 
in order to restrict the collective dose. 

2. Compliance with dose limits for individual members of the public. 
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a. The licensee or registrant shall make or cause to be made 
surveys of radiation levels in unrestricted areas and radioactive 
materials in effluents released to unrestricted areas to demonstrate 
compliance with the dose limits for individual members of the public 
in subsection 1. 

b. A licensee or registrant shall show compliance with the annual dose 
limit in subsection 1 by: 

(1) Demonstrating by measurement or calculation that the total 
effective dose equivalent to the individual likely to receive the 
highest dose from the licensed or registered operation does 
not exceed the annual dose limit; or 

(2) Demonstrating that: 

(a) The annual average concentrations of radioactive 
material released in gaseous and liquid effluents at the 
boundary of the unrestricted area do not exceed the 
values specified in table II of appendix 8; and 

(b) If an individual were continuously present in an 
unrestricted area, the dose from external sources 
would not exceed two-hundredths millisievert [0.002 
rem] in an hour and five-tenths millisievert [0.05 rem] 
in a year. 

c. Upon approval from the department, the licensee or registrant may 
adjust the effluent concentration values in appendix 8, table II, for 
members of the public, to take into account the actual physical 
and chemical characteristics of the effluents, such as, aerosol size 
distribution, solubility, density, radioactive decay equilibrium, and 
chemical form. 

History: Effective March 1, 1994; amended effective May 1, 1998: March 1. 2003. 
General Authority: NDCC 28-32-02 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-10-04.1-08. Testing for leakage or contamination of sealed sources. 

+. Testiflg fer lealcage er eeAtamiAatiefl ef sealed seurees. 

87 .1:. The licensee or registrant in possession of any sealed source shall 
assure that: 

f4t a. Each sealed source, except as specified in subdivision b of 
subsection 1, is tested for leakage or contamination and the test 
results are received before the sealed source is put into use unless 
the licensee or registrant has a certificate from the transferor 
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indicating that the sealed source was tested within six months 
before transfer to the licensee or registrant. 

f27 .Q... Each sealed source that is not designed to emit alpha particles 
is tested for leakage or contamination at intervals not to exceed 
~;ix months or at alternative intervals approved by the department, 
after evaluation of information specified by paragraphs 4 and 5 of 
subdivision k of subsection 5 of section 33-10-03-05, an agreement 
state, a licensing state, or the United States nuclear regulatory 
commission. 

tat c. Each sealed source that is designed to emit alpha particles is 
tested for leakage or contamination at intervals not to exceed three 
months or at alternative intervals approved by the department, 
after evaluation of information specified by paragraphs 4 and 
!5 of subdivision ~ 1 of subsection 5 of section 33-10-03-05, an 
agreement state, a licensing state, or the United States nuclear 
regulatory commission. 

f41 d. For each sealed source that is required to be tested for leakage or 
Gontamination, at any other time there is reason to suspect that the 
l3ealed source might have been damaged or might be leaking, the 
licensee or registrant shall assure that the sealed source is tested 
ifor leakage or contamination before further use . 

. tst e. Tests for leakage for all sealed sources, except brachytherapy 
:sources manufactured to contain radium, shall be capable of 
detecting the presence of one hundred eighty-five becquerels 
![0.005 !JCi] of radioactive material on a test sample. Test samples 
:shall be taken from the sealed source or from the surfaces of 
the container in which the sealed source is stored or mounted 
on which one might expect contamination to accumulate. For a 
sealed source contained in a device, test samples are obtained 
when the source is in the "off" position. 

t67 t. The test for leakage for brachytherapy sources manufactured 
to contain radium shall be capable of detecting an absolute 
leakage rate of thirty-seven becquerels [0.001 1-1Ci] of radon-222 
in a twenty-four-hour period when the collection efficiency for 
radon-222 and its daughters has been determined with respect to 
collection method, volume, and time. 

fflg,_ Tests for contamination from radium daughters shall be taken on 
the interior surface of brachytherapy source storage containers 
and shall be capable of detecting the presence of one hundred 
eighty-five becquerels [0.005 !JCi] of a radium daughter which has 
a half-life greater than four days. 
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-iT. 2. A licensee or registrant need not perform test for leakage or 
contamination on the following sealed sources: 

f47 a. Sealed sources containing only radioactive material with a half-life 
of less than thirty days; 

{27 b. Sealed sources containing only radioactive material as a gas; 

ffl c. Sealed sources containing three and seven-tenths 
megabecquerels [1 00 j.JCi] or less of beta or photon-emitting 
material or three hundred seventy kilobecquerels [1 0 !JCi] or less 
of alpha-emitting material; 

{47 d. Sealed sources containing only hydrogen-3; 

{57 e. Seeds of iridium-192 encased in nylon ribbon; and 

tEij 1. Sealed sources, except teletherapy and brachytherapy sources, 
which are stored, not being used and identified as in storage. 
The licensee or registrant shall,· however, test each such sealed 
source for leakage or contamination and receive the test results 
before any use or transfer unless it has been tested for leakage or 
contamination within six months before the date of use or transfer. 

e:- 3. Tests for leakage or contamination from sealed sources shall be 
performed by persons specifically authorized by the department, 
an agreement state, a licensing state, or the United States nuclear 
regulatory commission to perform such services. 

6-:- 4. Test results shall be kept in units of becquerel or microcurie and 
maintained for inspection by the department. Records of test results 
for sealed sources shall be made pursuant to subsection 4 of section 
33-10-04.1-15. 

e: 5. The following shall be considered evidence that a sealed source is 
leaking: 

f47 a. The presence of one hundred eighty-five becquerels [0.005 j.JCi] or 
more of removable contamination on any test sample. 

{27 b. Leakage of thirty-seven becquerels [0.001 !JCi] of radon-222 per 
twenty-hour hours for brachytherapy sources manufactured to 
contain radium. 

ffl c. The presence of removable contamination resulting from the 
decay of one hundred eighty-five becquerels [0.005 !JCi] or more 
of radium. 
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f: 6. The licensee or registrant shall immediately withdraw a leaking 
seaiE~d source from use and shall take action to prevent the spread 
of cc)ntamination. The leakage sealed source shall be repaired or 
disposed of in accordance with this section. 

g:- 7. Reports of test results for leaking or contaminated sealed sources shall 
be made pursuant to subsection 8 of section 33-10-04.1-16. 

History: Effective March 1, 1994; amended effective July 1, 1995: March 1. 2003. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-10-04..1-09. Survey and monitoring. 

1. General. 

a. Each licensee or registrant shall make, or cause to be made, 
surveys that: 

(1) Are necessary for the licensee or registrant to comply with 
this chapter; and 

(2) Are Reeessary reasonable under the circumstances to 
evaluate: 

(a) RaefiatieR The magnitude and extent of radiation levels; 

(b) Concentrations or quantities of radioactive material; 
and 

(c) The potential radiological hazards that could be 
present. 

b. The licensee or registrant shall ensure that instruments and 
equipment used for quantitative radiation measurements, for 
example, dose rate and effluent monitoring, are calibrated at 
intervals not to exceed twelve months for the radiation measured 
except when a more frequent interval is specified in another 
applicable section of these rules or a license condition. 

c. All personnel dosimeters, except for direct and indirect reading 
pocket ionization chambers and those dosimeters used to measure 
the dose to any extremity, that require processing to determine 
the radiation dose and that are used by licensees and registrants 
to comply with subsection 1 of section 33-10-04.1-06, with other 
provisions of this article, or with conditions specified in a license 
or registration shall be processed and evaluated by a dosimetry 
processor: 
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(1) Holding current personnel dosimetry accreditation from the 
national voluntary laboratory accreditation program (NVLAP) 
of the national institute of standards and technology; and 

(2) Approved in this accreditation process for the type of radiation 
or radiations included in the national voluntary laboratory 
accreditation program that most closely approximates the 
type of radiation or radiations for which the individual wearing 
the dosimeter is monitored. 

d. The licensee or registrant shall ensure that adequate precautions 
are taken to prevent a deceptive exposure of an individual 
monitoring device. 

2. Conditions requiring individual monitoring of external and 
internal occupational dose. Each licensee or registrant shall monitor 
exposures from sources of radiation at levels sufficient to demonstrate 
compliance with the occupational dose limits of this chapter. At a 
minimum: 

a. Each licensee or registrant shall monitor occupational exposure 
to radiation from licensed and unlicensed radiation sources under 
the control of the licensee and shall supply and require the use of 
individual monitoring devices by: 

(1) Adults likely to receive, in one year from sources external 
to the body, a dose in excess of ten percent of the limits in 
subdivision a of subsection 1 of section 33-1 0-04.1-06; 

(2) Minors aRe eeelaree pregRaRt wemeR likely te receive, iR 
eRe year frem seurees exterRal te the beey, a eese ifl e>teess 
ef teR pereeRt ef aRy ef the applicable limits ifl subseetieRs 7 
er 8 ef seetieR 33 10 04.1 06; aRe likely to receive. in one 
year from radiation sources external to the body. a deep 
dose equivalent in excess of one millisievert [1 00 millirems]. 
a lens dose equivalent in excess of one and five-tenths 
millisieverts [150 millirems]. or a shallow dose equivalent to 
the skin of the whole body or to the skin of any extremity 
in excess of five millisieverts [500 millirems] (the assigned 
shallow dose equivalent must be the dose averaged over 
the contiguous ten square centimeters of skin receiving the 
highest exposure): 

(3) Declared pregnant women likely to receive during the entire 
pregnancy. from radiation sources external to the body a deep 
dose equivalent in excess of one millisievert [1 00 millirems]: 

!.41 Individuals entering a high or very high radiation area: and 
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{41@ ReseFVed. Individuals working with medical fluoroscopic 
eguipment. 

@1 An individual monitoring device used for the dose to 
an embryo or fetus of a declared pregnant woman. 
pursuant to subdivision a of subsection 8 of section 
33-10-04.1-06. shall be located under the protective 
apron at the waist. 

.(.!;ll An individual monitoring device used for lens dose 
eguivalent shall be located at the neck (collar). or 
an unshielded location closer to the eye. outside the 
protective apron. 

uu When only one individual monitoring device is used 
to determine the effective dose eguivalent for external 
radiation pursuant to paragraph 2 of subdivision c 
of subsection 1 of section 33-10-04.1-06. it shall be 
located at the neck (collar) outside the protective apron. 
When a second individual monitoring device is used. 
for the same purpose. it shall be located under the 
protective apron at the waist. The second individual 
monitoring device is reguired for a declared pregnant 
woman. 

b. Each licensee or registrant shall monitor, to determine compliance 
with subsection 4 of section 33-10-04.1-06, the occupational intake 
of radioactive material by and assess the committed effective dose 
equivalent to: 

(1) Adults likely to receive, in one year, an intake in excess of 
ten percent of the applicable annual limit on intake in table I, 
columns 1 and 2, of appendix B; afld 

(2) Minors and deelared pregnant wernen likely te reeei·,·e, in 
ene year, a eernrnitted effeeti·te dese equi·talent in e:xeess 
ef five tenths rnillisievert [0.05 rern]. likely to receive. in one 
year. a committed effective dose eguivalent in excess of · 
one-tenth millisievert [1 0 millirems]: and 

.@) Declared pregnant women likely to receive. during the entire 
pregnancy. a committed effective dose eguivalent in excess 
of one millisievert (1 00 millirems]. 

3. Location of individual monitoring devices. Each licensee or 
registrant shall ensure that individuals who are reguired to monitor 
occupational doses in accordance with subdivision a of subsection 2 
wear individual monitoring devices as follows: 
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a. An individual monitoring device used for monitoring the dose to the 
whole body shall be worn at the unshielded location of the whole 
body likely to receive the highest exposure. When a protective 
apron is worn. the location of the individual monitoring device is 
typically at the neck (collar): 

b. An individual monitoring device used for monitoring the dose to 
an embryo or fetus of a declared pregnant woman. pursuant to 
subdivision a of subsection 8 of section 33-10-04.1-06. shall be 
located at the waist under any protective apron being worn by the 
woman: 

c. An individual monitoring device used for monitoring the lens 
dose eguivalent. to demonstrate compliance with subparagraph a 
of paragraph 2 of subdivision a of subsection 1 of section 
33-1 0-04.1-06. shall be located at the neck (collar). outside any 
protective apron being worn by the monitored individual. or at an 
unshielded location closer to the eye: and 

d. An individual monitoring device used for monitoring the dose to 
the extremities. to demonstrate compliance with subparagraph b 
of paragraph 2 of subdivision a of subsection 1 of section 
33-1 0-04.1-06. shall be worn on the extremity likely to receive 
the highest exposure. Each individual monitoring device shall 
be oriented to measure the highest dose to the extremity being 
monitored. 

History: Effective March 1, 1994; amended effective July 1, 1995: March 1. 2003. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-10-04.1-11. Respiratory protection and controls to restrict internal 
exposure in restricted areas. 

1. Use of process or other engineering controls. The licensee 
or registrant shall use, to the extent practical, process or other 
engineering controls, such as, containment. decontamination. or 
ventilation, to control the concentrations of radioactive material in air. 

2. Use of other controls. 

a. When it is not practical to apply process or other engineering 
controls to control the concentrations of radioactive material in 
air to values below those that define an airborne radioactivity 
area, the licensee or registrant, consistent with maintaining the 
total effective dose equivalent as low as is reasonably achievable 
(ALARA), shall increase monitoring and limit intakes by one or 
more of the following means: 
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a-: ill Control of access; 

6:- m Limitation of exposure times; 

e:- Q.l Use of respiratory protection equipment; or 

&:- M} Other controls. 

b. If the licensee performs an as low as reasonably achievable 
(ALARA) analysis to determine whether or not respirators should 
be used. the licensee may consider safety factors other than 
radiological factors. The licensee should also consider the impact 
of respirator use on workers' industrial health and safety. 

3. Use of individual respiratory protection equipment. 

a. If the licensee or registrant ttSeS assigns or permits the use 
of respiratory protection equipment to limit intakes intake of 
radioactive material pursuant to subsection 2: 

(1) Except as otherwise provided in paragraph 2 this section, 
the licensee or registrant shall use only respiratory protection 
equipment that is tested and certified er had eertifieatieR 
extended by the national institute for occupational safety 
and health and the mine safety and health administration 
(NIOSH). 

(2) The licensee or registrant may use respiratory protection 
equipment that has not been tested or certified by the national 
institute for occupational safety and health and the mine 
safety and health administration, has net had certification 
extended by the national institute fer eeeupatienal safety 
and health and the mine safety and health administration, 
or for which there is no schedule for testing or certification, 
provided the licensee or registrant has submitted to the 
department and the department has approved an application 
for authorized use of that respiratory protection equipment, 
including a demonstration by testing, or a demonstration 
on the basis of test information, that the material and 
performance characteristics of the respiratory protection 
equipment are capable of providing the proposed degree of 
protection under anticipated conditions of use. 

(3) The licensee or registrant shall implement and maintain a 
respiratory protection program that includes: 

(a) Air sampling sufficient to identify the potential hazard, 
permit proper respiratory protection equipment 
selection, and estimate exposures doses; 
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(b) Surveys and bioassays, as appropriate, to evaluate 
actual intakes; 

(c) Testing of respiratory protection equipment for 
operability. including user seal check for face sealing 
devices and functional check for others. immediately 
prior to each use; 

(d) Written procedures regarding seleetieR, fittiFJQ, 
issuaFJee, maiRteFJaFJee, aRe testiRQ ef res~iratery 
~reteetieFJ equi~meFJt, iFJelueiRg testiFJg fer e~erability 
immeeiately ~rier te eaen use; su~ervisieFJ aRe traiFJiRg 
ef ~erseFJRel; meFJiteriFJg, iFJelueiRg air sam~liFIQ aRe 
bieassays; aRe reeeffikee~iFJg; aRe~ 

Ill Monitoring. including air sampling and bioassays: 

!21 Supervision and training of respirator users: 

m Fit testing: 

I£ Respirator selection: 

1m Breathing air guality: 

ffil Inventory and control: 

IZl Storage. issuance. maintenance. repair. testing. 
and quality assurance of respiratory protection 
equipment: 

liD Recordkeeping: 

liD Limitations on periods of respirator use and relief 
from respirator use: 

UQl The use of process or other engineering controls. 
instead of respiratory protection equipment: and 

I.11l The routine. nonroutine. and emergency use of 
respiratory protection equipment: 

(e) Determination by a physician ~rier te iflitial fittiFJg ef 
res~iratery ~reteetieFJ eQui~meRt, aFJe eitner every 
twelve meRtns tnereafter er ~erieeieally at a freQUeFJey 
eetermiRee by a ~nysieiaR, tnat tne iRei·,ieual user 
is meeieally fit te use tne res~iratef)· ~reteetieFJ 
equi~meRt. that the individual user is medically fit 
to use respiratory protection equipment. before: 
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llJ The initial fitting of a face sealing respirator: 

I2]. Before the first field use of nonface sealing 
respirators: and 

Ql Either every twelve months thereafter. or 
periodically at a freguency determined by a 
physician: and 

ill Fit testing. with fit factor greater than or egual to 
ten times the assigned protection factor for negative 
pressure devices. and a fit factor greater than or egual 
to five hundred for any positive pressure. continuous 
flow. and pressure-demand devices. before the first 
field use of tight-fitting. face-sealing respirators and 
periodically thereafter at a freguency not to exceed one 
year. Fit testing must be performed with the facepiece 
operating in the negative pressure mode. 

(4) The lieeflsee er registraflt shall isst:Je a writtefl 13eliey 
statemeflt efl res13iratery 13reteetiefl eqt:Jil3ff1Sflt t:Jsage 
ee·teriflg: 

tat Tl=le t:Jse ef 13reeess er etl=ler eflgifleeriflg eefltrels, 
iflstead ef res13iratery 13reteetief1 eqt:Jij3meflt; 

fet Tl=le ret:Jtifle, fleflret:Jtifle, afld emergefley t:Jse ef 
res13iratery 13reteetiefl eqt:Jij3ffleflt; afld 

te} Tl=le leflgtl=l ef 13erieds ef res13iratery j3Feteetiefl 
eqt:Jij3ffleflt t:Jse afld relief freffl res13iratery 13reteetief1 
eqt:Jij3Ffleflt t:Jse. 

~ The licensee or registrant shall advise each respiratory 
protection equipment user that the user may leave the area 
at any time for relief from respiratory protection equipment 
use in the event of equipment malfunction, physical or 
psychological distress, procedural or communication failure, 
significant deterioration of operating conditions, or any other 
conditions that might require such relief. 

-t€7 .(ID. The licensee or registrant shall use respirator protection 
equipment within the equipment manufacturer's expressed 
limitations for type and mode of use Sftd. The licensee or 
registrant shall also consider limitations appropriate to the 
type and mode of use. When selecting respiratory devices 
the licensee or registrant shall provide pre13er vist:Jal for 
vision correction, adeguate communication, low temperature 
work environments. and the concurrent use of other safety or 
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radiological protection eguipment. The licensee or registrant 
shall use eguipment in such a way as not to interfere with the 
proper operation of the respirator and shall consider other 
special capabilities, such as adequate skin protection, when 
needed . 

.(§} Standby rescue persons are reguired whenever one-piece 
atmosphere-supplying suits. or any combination of supplied 
air respiratory protection device and personnel protective 
eguipment are used from which an unaided individual would 
have difficulty extricating himself or herself. The standby 
persons must be equipped with respiratory protection devices 
or other apparatus appropriate for the potential hazards. The 
standby rescue persons shall observe or otherwise maintain 
continuous communication with the workers (visual. voice. 
signal line. telephone. radio. or other suitable means). and 
be immediately available to assist them in case of a failure 
of the air supply or for any other reason that reguires relief 
from distress. A sufficient number of standby rescue persons 
must be immediately available to assist all users of this type 
of equipment and to provide effective emergency rescue if 
needed. 

ill Atmosphere-supplying respirators must be supplied with 
respirable air of grade D quality or better as defined by 
the compressed gas association in publication G-7.1. 
"Commodity Specification for Air" 1997 and included in the 
regulations of the United States occupational safety and 
health administration [29 CFR 191 0.134(i)(1 )(ii)(A) through 
(E)]. Grade D quality air criteria. including: 

.(g} Oxygen content (v/v) of 19.5 through 23.5 percent: 

.(Ql Hydrocarbon (condensed) content of five milligrams per 
cubic meter of air or less: 

!ru Carbon monoxide (CO) content of ten parts per milion 
or less: 

(d.} Carbon dioxide content of one thousand parts per 
million or less: and 

W} Lack of noticeable odor . 

.(ID The licensee shall ensure that no objects. materials. or 
substances. such as facial hair. or any conditions that 
interfere with the face to facepiece seal or valve function. 
and that are under the control of the respirator wearer. are 
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present between the skin of the wearer's face and the sealing 
surface of a tight-fitting respirator facepiece. 

b. When estimating ex~esuf€ ef dose to individuals te from intake of 
airborne radioactive materials, tl=le lieeRsee er registr~mt may ma~e 
allowaRee fer Fespiratery ~reteetieR e~ui~meRt usee te limit iRtal(es 
pursuaRt te subseetieR 2, ~revided tl=lat tl=le felle·;tiRg eeRditieRs, iR 
aelelitieR te tl=lese iR subeti·o·isieR a, are satisfieel: 

f41 Tl=le lieeRsee · er FegistraRt selects res~iratery ~reteetieR 
e~ui~meRt tl=lat ~re·tieles a ~reteetieR faeter, s~eeifieet 
iR a~~eRelix A, greater tl=laR tl=le multi~le by wl=liel=l ~eak 
eeReeRtratieRs ef airberRe raetieaeti't·e materials iR tl=le 
•~t·er~iRg aFea af€ ex~eeted te exeeeet tl=le values s~eeified 
iR ap~eRelix 8, table I, eelumR 3. However, if tl=le seleetieR 
ef res~iratery ~reteetieR e~ui~meRt witl=l a ~reteetieR faeter 
gFeater tl=laR tl=le multi~le etefiRed iR tl=le preeeeliRg seRteRee is 
iReeRsisteRt witl=l tl=le geal s~eeifieet iR subseetieR 2 ef l(ee~iRg 
tl=le tetal effective etese e~uivaleRt as levt as is reaseRably 
ael=lievable, tl=le lieeRsee er registraRt may seleet Fes~iratory 
~reteetieR e~ui~meRt 'tVitl=l a lewer ~reteetieR faeter eRiy if 
suel=l a seleetieR weulet Fesult iR l(eepiRg tl=le tetal effective 
etese e~ui·teleRt as low as is reaseRably ael=lievable. Tl=le 
the concentration of radioactive material in the air that is 
inhaled when res~iratory ~reteetieR e~ui~meRt is respirators 
are worn may be is initially estimateet by eli>o·ieliRg tl=le average 
eeReeRtratieR iR air, eturiRg eael=l ~erieet of uRiRterru~teet 
use, by tl=le assumed to be the ambient concentration in 
air without respiratory protection. divided by the assigned 
protection factor. If the ex~esuf€ dose is later found to be 
greater than initially estimated, the corrected value shall be 
used; however, if the exposure is later found to be less than 
initially estimated, the corrected value may be used. 

{21 Tl=le lieeRsee er registraRt sl=lall ebtaiR autl=leril:atieR fffim tl=le 
ete~artmeRt befere assigRiRg res~iratery ~reteetieR faeters iR 
exeess ef tl=lese s~eeifieet iR a~~eRelix A. Tl=le ete~artmeRt may 
eutl=leril:e a lieeRsee er FegistraRt to use l=ligl=ler ~ffiteetieR 
faeters oR Feeei~t of aR a~~licatieR tl=lat: 

fat Describes tl=le situatieR fer wl=liel=l a Reeet exists fer 
l=ligl=ler preteetioR factors; aRd 

tat DemeRstrates tl=let tl=le res~iratery ~reteetieR e~ui~meRt 
~reviees tl=lese l=ligl=ler ~reteetieR faeters uReter tl=le 
~repeseet coRelitieRs of use. 

e:- IR aR emergeRcy, tl=le liceRsee er FegistraRt sl=lall use as emergeRey 
e~uipmeRt eRiy respiratory preteetieR c~uipmeRt tl=lat l=las beeR 
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SJ9eeifieally eertified er had eertifieatiefl extemded fer efflergefley 
use by the FlatieRal iRstitute fer eeeuJ:)atieflal safety afld health afld 
the Fflifle safety afld health admiflistratiefl. 

d:- The lieeflsee er registraflt shall Fletify the deJ9aftffleflt ifl writiflg 
at least thirty days before the date that resJ:)iratef)· J9reteetiefl 
equiJ9ffieflt is first used J9UFSUaflt te either subdivisiefl a er b. 

4. Further restrictions on the use of respiratory protection 
equipment. The department may impose restrictions in addition 
to those in subsection 2, subsection 3, and appendix A to: 

a. Ensure that the respiratory protection program of the licensee or 
registrant is adequate to limit exJ9esures ef doses to individuals 
te from intakes of airborne radioactive materials consistent with 
maintaining total effective dose equivalent as low as reasonably 
achievable; and 

b. Limit the extent to which a licensee or registrant may use 
respiratory protection equipment instead of process controls or 
other engineering controls. 

Q,. Application for use of higher assigned protection factors. The 
licensee or registrant shall obtain authorization from the department 
before using assigned protection factors in excess of those specified in 
appendix A. The department may authorize a licensee or registrant to 
use higher assigned protection factors on receipt of an application that: 

a. Describes the situation for which a need exists for higher protection 
factors: and 

b. Demonstrates that the respiratory protection equipment provides 
these higher protection factors under the proposed conditions of 
use. 

History: Effective March 1, 1994; amended effective July 1, 1995; May 1 , 1998~ 
March 1. 2003. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-10-04.1-12. Storage Security and control of licensed or registered 
sources of radiation. 

1. Seetlrity ef stored set1rees ef radiation. The licensee or registrant 
shall secure radioactive material from unauthorized removal or access 
lieeflseel er registereel seurees ef raeliatiefl that are stereel ifl uflresttieted 
areas. 

2. Central ef set1rees ef radiation net in storage. 
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a:- The liceFisee er re~istraFit shall ceFitrel aFid fFiaiFitaiFI ceFistaFit 
surveillaFice ef liceFised er re~istered radieactive fFiaterial that is iFI 
aFI uFirestricted area aFid that is Flet iFI stera~e er iFI a 13atieF1t wne 
has beeF! released iFI accerdaFice with the 13atieF1t release criteria 
iFI subsectieFI 12 ef sectieFI 33 10 07 05. 

fr: The re~istraFit shall fFiaiFitaiFI ceFitrel ef radiatieFI fFiacniFies that are 
iFI a ceFitrelled er UFirestricted area aFid that are Ret iFI stera~e. The 
licensee or registrant shall maintain constant surveillance and use 
devices or administrative procedures to prevent unauthorized use 
of radioactive material that is in an unrestricted area and that is not 
in storage. 

3. The registrant shall secure registered radiation machines from 
unauthorized removal. 

4. The registrant shall use devices or administrative procedures to prevent 
unauthorized use of registered radiation machines. 

History: Effectiive March 1, 1994: amended effective March 1. 2003. 
General Autho•rity: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-10-04.1-13. Precautionary procedures. 

1. Cau1tion signs. 

a. Standard radiation symbol. Unless otherwise authorized by the 
department, the symbol prescribed by this subsection shall use 
the colors magenta, or purple, or black on yellow background. 
The symbol prescribed is the three-bladed design as shown in 
appendix H. 

b. Exception to color requirements for standard radiation symbol. 
Notwithstanding the requirements of subdivision a, licensees 
or registrants are authorized to label sources, source holders, 
or device components containing sources of radiation that are 
subjected to high temperatures, with conspicuously etched 
or stamped radiation caution symbols and without a color 
requirement. 

c. Additional information on signs and labels. In addition to the 
contents of signs and labels prescribed in this chapter, the 
licensee or registrant shall provide, on or near the required 
signs and labels, additional information, as appropriate, to make 
individuals aware of potential radiation exposures and to minimize 
the exposures. 

2. Posting requirements. 
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a. Posting of radiation areas. The licensee or registrant shall post 
each radiation area with a conspicuous sign or signs bearing the 
radiation symbol and the words "CAUTION-;,;_ RADIATION AREA". 

b. Posting of high radiation areas. The licensee or registrant shall post 
each high radiation area with a conspicuous sign or signs bearing 
the radiation symbol and the words "CAUTION,,;_ HIGH RADIATION 
AREA" or "DANGER,,;_ HIGH RADIATION AREA". 

c. Posting of very high radiation areas. The licensee or registrant shall 
post each very high radiation area with a conspicuous sign or signs 
bearing the radiation symbol and words "GRAVE DANGER,,;_ VERY 
HIGH RADIATION AREA". 

d. Posting of airborne radioactivity areas. The licensee or registrant 
shall post each airborne radioactivity area with a conspicuous sign 
or signs bearing the radiation symbol and the words "CAUTION,,;_ 
AIRBORNE RADIOACTIVITY AREA" or "DANGER,,;_ AIRBORNE 
RADIOACTIVITY AREA". 

e. Posting of areas or rooms in which licensed or registered 
material is used or stored. The licensee or registrant shall 
post each area or room in which there is used or stored an 
amount of licensed or registered material exceeding ten times 
the quantity of such material specified in appendix C with a 
conspicuous sign or signs bearing the radiation symbol and the 
words "CAUTION,,;_ RADIOACTIVE MATERIAL(S) MATERIAL" or 
"DANGER,,;_ RADIOACTIVE MATERIAL(S) MATERIAL". 

3. Exceptions to posting requirements. 

a. A licensee or registrant is not required to post caution signs in areas 
or rooms containing sources of radiation for periods of less than 
eight hours, if each of the following conditions is met: 

(1) The sources of radiation are constantly attended during these 
periods by an individual who takes the precautions necessary 
to prevent the exposure of individuals to sources of radiation 
in excess of the limits established in this chapter; and 

(2) The area or room is subject to the licensee's or registrant's 
control. 

b. Rooms or other areas in hospitals that are occupied by patients 
are not required to be posted with caution signs pursuant to 
subsection 2 provided that the patient could be released from 
control pursuant to subsection 12 of section 33-10-07-05. 

237 



c. A room or area is not required to be posted with a caution sign 
because of the presence of a sealed source provided the radiation 
level at thirty centimeters from the surface of the sealed source 
container or housing does not exceed five hundredths millisievert 
[0.005 rem] per hour. 

d. A room or area is not required to be posted with a caution sign 
because of the presence of radiation machines used solely for 
diagnosis in the healing arts. 

4. Labeling containers and radiation machines. 

a. The licensee or registrant shall ensure that each container of 
licensed or registered material bears a durable, clearly visible 
label bearing the radiation symbol and the words "CAUTION;;. 
RADIOACTIVE MATERIAL" or "DANGER;;. RADIOACTIVE 
MATERIAL". The label shall also provide information, such as the 
radionuclides present, an estimate of the quantity of radioactivity, 
the date for which the activity is estimated, radiation levels, kinds 
of materials, and mass enrichment, to permit individuals handling 
or using the containers, or working in the vicinity of the containers, 
to take precautions to avoid or minimize exposures. 

b. Each licensee or registrant shall, prior to removal or disposal of 
empty uncontaminated containers to unrestricted areas, remove or 
deface the radioactive material label or otherwise clearly indicate 
that the container no longer contains radioactive materials. 

c. Each registrant shall ensure that each radiation machine is labeled 
in a conspicuous manner which cautions individuals that radiation 
is produced when it is energized. 

5. Ext!mptions to labeling requirements. A licensee or registrant is not 
required to label: 

a. Containers holding licensed or registered material in quantities less 
than the quantities listed in appendix C; 

b. Containers holding licensed or registered material in 
concentrations less than those specified in table Ill of appendix B; 

c. Containers attended by an individual who takes the precautions 
necessary to prevent the exposure of individuals in excess of the 
limits established by this chapter; 

d. Containers when they are in transport and packaged and labeled 
in accordance with the rules of the United States department 
of transportation (Labeling of packages containing radioactive 
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materials is required by the United States department of 
transportation if the amount and type of radioactive material 
exceeds the limits for an excepted quantity or article as defined 
and limited by United States department of transportation rules 
49 CFR 173.403(m) and (w) and 173.421-424.); 

e. Containers that are accessible only to individuals authorized to 
handle or use them, or to work in the vicinity of the containers, if 
the contents are identified to these individuals by a readily available 
written record. Examples of containers of this type are containers 
in locations such as water-filled canals, storage vaults, or hot cells. 
The record shall be retained as long as the containers are in use 
for the purpose indicated on the record; or 

f. Installed manufacturing or process equipment, such as piping and 
tanks. 

6. Procedures for receiving and opening packages. 

a. Each licensee or registrant who expects to receive a package 
containing quantities of radioactive material in excess of a type A 
quantity, as defined in section 33-10-13-02 and appendix A of 
chapter 33-10-13, shall make arrangements to receive: 

( 1 ) The package when the carrier offers it for delivery; or 

(2) The notification of the arrival of the package at the carrier's 
terminal and to take possession of the package expeditiously. 

b. Each licensee or registrant shall: 

(1) Monitor the external surfaces of a labeled package for 
radioactive contamination unless the package contains only 
radioactive material in the form of gas or in special form as 
defined in section 33-10-01-04. Labeled package means 
posted with a radioactive white I, yellow II, or yellow Ill label 
as specified in United States department of transportation 
rules 49 CFR 172.403 and 172.436-440; 

(2) Monitor the external surfaces of a labeled package for 
radiation levels unless the package contains quantities of 
radioactive material that are less than or equal to the type A 
quantity, as defined in section 33-10-13-02 and appendix A 
of chapter 33-10-13. Labeled package means posted with a 
radioactive white I, yellow II, or yellow Ill label as specified 
in United States department of transportation rules 49 CFR 
172.403 and 172.436-440; and 
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(3) Monitor all packages known to contain radioactive material 
for radioactive contamination and radiation levels if there 
is evidence of degradation of package integrity, such as 
packages that are crushed, wet, or damaged. 

c. The licensee or registrant shall perform the monitoring required 
by subdivision b as soon as practical after receipt otthe package, 
but not later than three hours after the package is received at 
the licensee's or registrant's facility if it is received during the 
licensee's or registrant's normal working hours or if there is 
evidence of degradation of package integrity, such as a package 
that is crushed, wet, or damaged. If a package is received after 
working hours and has no evidence of degradation of package 
integrity, the package shall be monitored no later than three hours 
from the beginning of the next working day. 

d. The licensee or registrant shall immediately notify the final delivery 
carrier and, by telephone ane tele~ram, mail~ ram, or facsimile, the 
department by telephone in accordance with contact information in 
section 33-10-01-13 when: 

(1) Removable radioactive surface contamination exceeds the 
limits of subsection 8 of section 33-10-13-15; or 

(2) External radiation levels exceed the limits of subsections 9 
and 10 of section 33-10-13-15. 

e. Each licensee or registrant shall: 

(1) Establish, maintain, and retain written procedures for safely 
opening packages in which radioactive material is received; 
and 

(2) Ensure that the procedures are followed and that due 
consideration is given to special instructions for the type of 
package being opened. 

f. Licensees or registrants transferrin~ transporting special form 
sources in vehicles owned or operated by the licensee or registrant 
to and from a worksite are exempt from the contamination 
monitoring requirements of subdivision b, but are not exempt 
from the monitoring requirement in subdivision b for measuring 
radiation levels that ensures that the source is still properly lodged 
in its shield. 

History: Effective March 1, 1994; amended effective July 1, 1995; May 1, 1998.:. 
March 1. 2003. 
General Authctrity: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 
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33-10-04.1-14. Waste disposal. 

1. General requirements. 

a. A licensee or registrant shall dispose of licensed or registered 
material only: 

(1) By transfer to an authorized recipient as provided in 
subsection 6 or in chapter 33-10-03, or to the United 
States department of energy; 

(2) By decay in storage; 

(3) By release in effluents within the limits in subsection 1 of 
section 33-10-04.1-07; or 

(4) As authorized pursuant to subsection 2, 3, 4, or 5. 

b. A person shall be specifically l.icensed or registered to receive 
waste containing licensed or registered material from other 
persons for: 

(1) Treatment prior to disposal; 

(2) Treatment or disposal by incineration; 

(3) Decay in storage; 

(4) Disposal at a land disposal facility licensed pursuant to 
10 CFR 61; or 

(5) Storage until transferred to a storage or disposal facility 
authorized to receive the waste. 

2. Method for obtaining approval of proposed disposal procedures. 
A licensee or registrant or applicant for a license or registration may 
apply to the department for approval of proposed procedures, not 
otherwise authorized in this article, to dispose of licensed or registered 
material generated in the licensee's or registrant's operations. Each 
application shall include: 

a. A description of the waste containing licensed or registered material 
to be disposed of, including the physical and chemical properties 
that have an impact on risk evaluation, and the proposed manner 
and conditions of waste disposal; 

b. An analysis and evaluation of pertinent information on the nature 
of the environment; 
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c. The nature and location of other potentially affected facilities; and 

d. Analyses and procedures to ensure that doses are maintained as 
low as is reasonably achievable and within the dose limits in this 
chapter. 

3. Disposal by release into sanitary sewerage. 

a. A licensee or registrant may discharge licensed or registered 
material into sanitary sewerage if each of the following conditions 
is satisfied: 

(1) The material is readily soluble, or is readily dispersible 
biological material, in water; 

(2) The quantity of licensed or registered radioactive material 
that the licensee or registrant releases into the sewer in 
one month divided by the average monthly volume of water 
released into the sewer by the license~ or registrant does 
not exceed the concentration listed in table Ill of appendix B; 

(3) If more than one radionuclide is released, the following 
conditions must also be satisfied: 

(a) The licensee or registrant shall determine the fraction 
of the limit in table Ill of appendix B represented by 
discharges into sanitary sewerage by dividing the actual 
monthly average concentration of each radionuclide 
released by the licensee or registrant into the sewer by 
the concentration of that radionuclide listed in table Ill 
of appendix B; and 

(b) The sum of the fractions for each radionuclide required 
by subparagraph a does not exceed unity; and 

(4) The total quantity of licensed or registered radioactive 
material that the licensee or registrant releases into the 
sanitary sewerage in a year does not exceed one hundred 
eighty-five gigabecquerels [5 j.JCi] of hydrogen-3, thirty-seven 
gigabecquerels [1 j.JCi) of carbon-14, and 37 gigabecquerels 
[1 j.JCi) of all other radioactive materials combined. 

b. Excreta from individuals undergoing medical diagnosis or therapy 
with radioactive material are not subject to the limitations contained 
in subdivision a. 

4. Tre,atment or disposal by incineration. A licensee or registrant may 
treat or dispose of licensed or registered material by incineration only in 
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the form and concentration specified in subsection 5 or as specifically 
approved by the department pursuant to subsection 2. 

5. Disposal of specific wastes. 

a. A licensee or registrant may dispose of the following licensed or 
registered material as if it were not radioactive: 

(1) One and eighty-five one-hundredths kilobecquerels 
[0.05 1JCi], or less, of hydrogen-3 or carbon-14 per gram of 
medium used for liquid scintillation counting; and 

(2) One and eighty-five one-hundredths kilobecquerels 
[0.05 IJCi], or less, of hydrogen-3 or carbon-14 per gram of 
animal tissue, averaged over the weight of the entire animal. 

b. A licensee or registrant shall not dispose of tissue pursuant to 
paragraph 2 of subdivision a in a manner that would permit its use 
either as food for humans or as animal feed. 

c. The licensee or registrant shall maintain records in accordance with 
subsection 9 of section 33-10-04.1-15. 

6. Transfer for disposal and manifests. 

a. The requirements of this subsection and appendix D and 
appendix G are designed to centrel.;. 

ill Control transfers of low-level radioactive waste by any waste 
generator, waste collector, or waste processor licensee, as 
defined in appendix G, who ships low-level waste either 
directly, or indirectly through a waste collector or waste 
processor, to a licensed low-level radieaetive waste land 
disposal facility, establish~ 

.(2.). Establish a manifest tracking system supplement.~ and 

.@1 Supplement existing requirements concerning transfers and 
recordkeeping for those wastes. 

b. Beginning March 1, 1998, all affected licensees must use 
appendix G. Prier te March 1, 1998, a lev; level radieactive waste 
dispesal facilit;· eperater er its regulatef)' autherity may re~uire 
the shipper te use appendix D er appendix G. Licensees using 
appendix D shall cemply with paragraph 1 ef subdivisien b ef 
this subsectieR. Licensees using appendix G shall cemply with 
paragraph 2 ef subdi·tisien b. 
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f11 Each shi)9ffieRt ef rsdieactive ·waste iRteRded fer dis)9esal at a 
liceRsed levt' level rsdieaetbte waste dis)9esal facility shall be 
accem)9aRied by a shiJ9meRt FRaRifest as SJ9ecified iR seetieR I 
ef aJ9J9eRdix D. 

tr} Any licensee shipping radioactive waste intended for 
ultimate disposal at a licensed land disposal facility must 
document the information required on the uniform low-level 
radioactive waste manifest and transfer this recorded 
manifest information to the intended consignee in accordance 
with appendix G. 

c. Each shipment manifest shall include a certification by the waste 
generator as specified in section II of a)9J9eRdix D er appendix G1 

as aJ9J9FOJ9riate. 

d. Each person involved in the transfer of waste for disposal or 
in the disposal of waste, including the waste generator, waste 
collector, waste processor, and disposal facility operator, shall 
comply with the requirements specified in section Ill of aJ9J9eRdix D 
er appendix G, as aJ9J9FOJ9Fiate. 

7. Compliance with environmental and health protection rules. 
Nothing in subsection 1, 2, 3, 4, 5, or 6 relieves the licensee or 
regiistrant from complying with other applicable federal, state, and local 
rule1s governing any other toxic or hazardous properties of materials 
that may be disposed of in accordance with subsection 1, 2, 3, 4, 5, or 
6. 

History: Effective March 1, 1994; amended effective July 1, 1995; May 1, 1998~ 
March 1. 2003. 
General Auth1:>rity: NDCC 23-20.1-04 
Law lmpleme1r1ted: NDCC 23-20.1-04.1 

33-10-04.1-15. Records. 

1 . General provisions. 

a. Each licensee or registrant shall use the international system 
units becquerel, gray, sievert, and coulomb per kilogram, or the 
special units curie, rad, rem, and roentgen, including multiples and 
subdivisions, and shall clearly indicate the units of all quantities on 
records required by this chapter. 

b. Notwithstanding the requirements of subdivision a, when recording 
information on shipment manifests, as required in paragraph 2 of 
subdivision b of subsection 6 of section 33-10-04.1-14, information 
must be recorded in the international system of units or in the 
international system of units and units as specified in subdivision a. 
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c. The licensee or registrant shall make a clear distinction among the 
quantities entered on the records required by this chapter, such as, 
total effective dose equivalent, total organ dose equivalent, shallow 
dose equivalent, eye lens dose equivalent, deep dose equivalent, 
or committed effective dose equivalent. 

2. Records of radiation protection programs. 

a. Each licensee or registrant shall maintain records of the radiation 
protection program, including: 

(1) The provisions of the program; and 

(2) Audits and other reviews of program content and 
implementation. 

b. The licensee or registrant shall retain the records required by 
paragraph 1 of subdivision a until the department terminates each 
pertinent license or registration requiring the record. The licensee 
or registrant shall retain the records required by paragraph 2 of 
subdivision a for three years after the record is made. 

3. Records of surveys. 

a. Each licensee or registrant shall maintain records showing the 
results of surveys and calibrations required by subsection 1 of 
section 33-1 0-04.1-09 and subdivision b of subsection 6 of section 
33-10-04.1-13. The licensee or registrant shall retain these 
records for three years after the record is made. 

b. The licensee or registrant shall retain each of the following 
records until the department terminates each pertinent license or 
registration requiring the record: 

(1) Records of the results of surveys to determine the dose 
from external sources of radiation. and used; in the absence 
of or in combination with individual monitoring data, in the 
assessment of individual dose equivalents; 

(2) Records of the results of measurements and calculations 
used to determine individual intakes of radioactive material 
and used in the assessment of internal dose; 

(3) Records showing the results of air sampling, surveys, and 
bioassays required pursuant to subparagraphs a and b of 
paragraph 3 of subdivision a of subsection 3 of section 
33-10-04.1-11; and 
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(4) Records of the results of measurements and calculations 
used to evaluate the release of radioactive effluents to the 
environment. This includes those records of the results of 
measurements and calculations used to evaluate the release 
of radioactive effluents to the environment required under 
the standards for protection against radiation in effect prior 
to March 1 , 1994. 

c. Upon termination of the license or registration, the licensee or 
registrant shall permanently store records on the department's 
occupational radiation exposure history form (SFN 19443) or 
equivalent, or shall make provision with the department for transfer 
to the department. 

4. Records of tests for leakage or contamination of sealed sources. 
Records of tests for leakage or contamination of sealed sources 
(required by subsection 1 of section 33-10-04.1-08) shall be kept in 
unit:s of becquerel or microcurie and maintained for inspection by the 
department for five years after the records are made. 

5. Records of prior occupational dose. 

a. The licensee or registrant shall retain the records of prior 
occupational dose and exposure history as specified in 
subsection 5 of section 33-10-04.1-06 on the department's 
occupational radiation exposure history form (SFN 19443) or 
equivalent until the department terminates each pertinent license 
or registration requiring this record. The licensee or registrant shall 
retain records used in preparing the department's occupational 
radiation exposure history form (SFN 19443) or equivalent for 
three years after the record is made. 

b. Upon termination of the license or registration, the licensee or 
registrant shall permanently store records on the department's 
occupational radiation exposure history form (SFN 19443) or 
equivalent, or shall make provision with the department for transfer 
to the department. 

6. Reeords of planned special exposures. 

a. For each use of the provisions of subsection 6 of section 
33-1 0-04.1-06 for planned special exposures, the licensee or 
registrant shall maintain records that describe: 

(1) The exceptional circumstances requiring the use of a planned 
special exposure; 
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(2) The name of the management official who authorized 
the planned special exposure and a copy of the signed 
authorization; 

(3) What actions were necessary; 

(4) Why the actions were necessary; 

(5) What precautions were taken to assure that doses were 
maintained as low as is reasonably achievable; 

(6) What individual and collective doses were expected to result; 
and 

(7) The doses actually received in the planned special exposure. 

b. The licensee or registrant shall retain the records until the 
department terminates each pertinent license or registration 
requiring these records. 

c. Upon termination of the license or registration, the licensee or 
registrant shall permanently store records on the department's 
occupational radiation exposure history form (SFN 19443) or 
equivalent, or shall make provision with the department for transfer 
to the department. 

7. Records of individual monitoring results. 

a. Recordkeeping requirement. Each licensee or registrant shall 
maintain records of doses received by all individuals for whom 
monitoring was required pursuant to subsection 2 of section 
33-10-04.1-09, and records of doses received during planned 
special exposures, accidents, and emergency conditions. 
~sessmeHts ef dese eetui·valeHt aHd Feeefds made usiH~ uHits 
iH effect befeFe JaHuary 1, 1994, Heed Het be el='laH~ed. These 
records shall include, when applicable: 

(1) The deep dose equivalent to the whole body, eye lens dose 
equivalent to the eye, shallow dose equivalent to the skin, 
and shallow dose equivalent to the extremities; 

(2) The estimated intake of radionuclides, see subsection 2 of 
section 33-10-04.1-06; 

(3) The committed effective dose equivalent assigned to the 
intake of radionuclides; 

(4) The specific information used to calculate the committed 
effective dose equivalent pursuant to subdi·visieH 
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subdivisions a and c of subsection 4 of section 
33-10-04.1-06 and when reguired by subsection 2 of section 
33-1 0-04.1-09; 

(5) The total effective dose equivalent when required by 
subsection 2 of section 33-10-04.1-06; and 

(6) The total of the deep dose equivalent and the committed dose 
to the organ receiving the highest total dose. 

b. l~ecordkeeping frequency. The licensee or registrant shall make 
t3ntries of the records specified in subdivision a at intervals not to 
t3xceed one year. 

c. IRecordkeeping format. The licensee or registrant shall maintain 
the records specified in subdivision a on the department's current 
occupational radiation exposure form (SFN 8416), in accordance 
with the instructions for the department's current occupational 
radiation exposure form (SFN 8416), or in clear and legible records 
containing all the information required by the department's current 
~occupational radiation exposure form (SFN 8416). 

d. The licensee or registrant shall maintain the records of dose 
:eguivalent to 8ft the embryo or fetus with the records of dose 
to the declared pregnant woman. The declaration of pregnancy, 
including the estimated date of conception, shall also be kept on 
'file, but may be maintained separately from the dose records. 

e. The licensee or registrant shall retain each required form or 
record until the department terminates each pertinent license or 
registration requiring the record. 

f. Upon termination of the license or registration, the licensee or 
registrant shall permanently store records on the department's 
occupational radiation exposure history form (SFN 19443) or 
equivalent, or shall make provision with the department for transfer 
to the department. 

8. Records of dose to individual members of the public. 

a. Each licensee or registrant shall maintain records sufficient to 
demonstrate compliance with the dose limit for individual members 
of the public. See subsection 1 of section 33-10-04.1-07. 

b. The licensee or registrant shall retain the records required by 
subdivision a until the department terminates each pertinent 
license or registration requiring the record. 

9. Records of waste disposal. 
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a. Each licensee or registrant shall maintain records of the disposal of 
licensed or registered materials made pursuant to subsection 2, 3, 
4, or 5 of section 33-10-04.1-14, chapter 33-10-03, or disposal by 
burial in soil, including burials authorized before October 1, 1982. 

b. The licensee or registrant shall retain the records required by 
subdivision a until the department terminates each pertinent 
license or registration requiring the record. 

Requirements for disposition of these records, prior to license 
termination, are located in subsection 14 of section 33-10-03-05 
and in sections 33-1 0-04.1-14 and 33-1 0-04.1-15 for activities 
licensed or registered under this article. 

10. Records of testing entry control devices for very high radiation areas. 

a. Each licensee or registrant shall maintain records of tests made 
pursuant to paragraph 9 of subdivision b of subsection 3 of section 
33-10-04.1-10 on entry control_devices for very high radiation 
areas. These records must include the date, time, and results of 
each such test of function. 

b. The licensee or registrant shall retain the records required by 
subdivision a for three years after the record is made. 

11. Form of records. Each record required by this chapter shall be legible 
throughout the specified retention period. The record shall be the 
original or a reproduced copy or a microform, provided that the copy 
or microform is authenticated by authorized personnel and that the 
microform is capable of producing a clear copy throughout the required 
retention period or the record may also be stored in electronic media 
with the capability for producing legible, accurate, and complete 
records during the required retention period. Records, such as letters, 
drawings, and specifications, shall include all pertinent information, 
such as stamps, initials, and signatures. The licensee shall maintain 
adequate safeguards against tampering with and loss of records. 

12. Prior to license termination, each licensee authorized to possess 
radioactive material with a half-life greater than one hundred twenty 
days, in an unsealed form, shall forward the following records to the 
department: 

a. Records of disposal of licensed material made under subsection 2 
of section 33-10-04.1-14 fincluding records of burials made before 
the effective date of this section], and subsections 3, 4, and 5 of 
section 33-10-04.1-14; and 

b. Records required by paragraph 4 of subdivision b of subsection 3 
of section 33-10-04.1-15. 
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13. If licensed activities are transferred or assigned in accordance with 
subdivision b of subsection 7 of section 33-10-03-05, each licensee 
authorized to possess radioactive material, with a half-life greater 
than one hundred twenty days, in an unsealed form, shall transfer 
the following records to the new licensee and the new licensee will 
be responsible for maintaining these records until the licensee is 
terminated: 

a. Records of disposal of licensed material made under subsection 2 
of section 33-10-04.1-14 fincluding burials made before the 
effective date of this section}, and subsections 3, 4, and 5 of 
section 33-1 0-04.1-14; and 

b. Records required by paragraph 4 of subdivision b of subsection 3 
of section 33-10-04.1-15. 

14. Prior to license termination, each licensee shall forward the records 
required by subdivision g of subsection 14 of section 33-10-03-05 to 
the department. 

History: Effective March 1, 1994; amended effective May 1, 1998: March 1. 2003. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04, 23-20.1-09.1 

33-10-04.1-16. Reports. 

1. Reports of stolen, lost, or missing licensed or registered sources 
of radiation. 

a. Telephone reports. Each licensee or registrant shall report to the 
department by telephone as follows: 

(1) Immediately after its occurrence becomes known to the 
licensee or registrant, stolen, lost, or missing licensed or 
registered radioactive material in an aggregate quantity 
equal to or greater than one thousand times the quantity 
specified in appendix C under such circumstances that it 
appears to the licensee or registrant that an exposure could 
result to individuals in unrestricted areas; 6f 

(2) Within thirty days after its occurrence becomes known to 
the licensee or registrant, lost, stolen, or missing licensed 
or registered radioactive material in an aggregate quantity 
greater than ten times the quantity specified in appendix C 
that is still missing-:-: and 

(3) Immediately after its occurrence becomes known to the 
registrant, a stolen, lost, or missing radiation machine. 
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b. Written reports. Each licensee or registrant required to make a 
report pursuant to subdivision a, within thirty days after making 
the telephone report, shall make a written report to the department 
setting forth the following information: 

(1) A description of the licensed or registered source of radiation 
involved, including, for radioactive material, the kind, 
quantity, and chemical and physical form; and, for radiation 
machines, the manufacturer, model and serial number, type 
and maximum energy of radiation emitted; 

(2) A description of the circumstances under which the loss or 
theft occurred; 

(3) A statement of disposition, or probable disposition, of the 
licensed or registered source of radiation involved; 

(4) Exposures of individuals to radiation, circumstances under 
which the exposures occurred, and the possible total effective 
dose equivalent to persons in unrestricted areas; 

(5) Actions that have been taken, or will be taken, to recover the 
source of radiation; and 

(6) Procedures or measures that have been, or will be, adopted 
to ensure against a recurrence of the loss or theft of licensed 
or registered sources of radiation. 

c. Subsequent to filing the written report, the licensee or registrant 
shall also report additional substantive information on the loss or 
theft within thirty days after the licensee or registrant learns of such 
information. 

d. The licensee or registrant shall prepare any report filed with 
the department pursuant to this subsection so that names of 
individuals who may have received exposure to radiation are 
stated in a separate and detachable portion of the report. 

2. Notification of incidents. 

a. Immediate notification. Notwithstanding other requirements for 
notification, each licensee or registrant shall immediately report 
each event involving a source of radiation possessed by the 
licensee or registrant that may have caused or threatens to cause 
any of the following conditions: 

(1) An individual to receive: 
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(a) A total effective dose equivalent of twenty-five 
one-hundredths sievert [25 rem] or more; 

(b) Afl eye A lens dose equivalent of seventy-five 
one-hundredths sievert [75 rem] or more; or 

(c) A shallow dose equivalent to the skin or extremities or a 
total organ dose equivalent of two and five-tenths gray 
[250 rad] or more; or 

(2) The release of radioactive material, inside or outside of a 
restricted area, so that, had an individual been present for 
twenty-four hours, the individual could have received an 
intake five times the annual limit on intake. This provision 
does not apply to locations where personnel are not normally 
stationed during routine operations, such as hot-cells or 
process enclosures. 

b. Twenty-four-hour notification. Each licensee or registrant, within 
twenty-four hours of discovery of the event,· shall report to the 
department each event involving loss of control of a licensed 
or registered source of radiation possessed by the licensee or 
registrant that may have caused, or threatens to cause, any of the 
following conditions: 

(1) An individual to receive, in a period of twenty-four hours: 

(a) A total effective dose equivalent exceeding 
five-hundredths sievert [5 rem]; 

(b) Afl eye A lens dose equivalent exceeding 
fifteen-hundredths sievert [15 rem]; or 

(c) A shallow dose equivalent to the skin or extremities 
or a total organ dose equivalent exceeding five-tenths 
sievert [50 rem]; or 

(2) The release of radioactive material, inside or outside of a 
restricted area, so that, had an individual been present for 
twenty-four hours, the individual could have received an 
intake in excess of one annual limit on intake. This provision 
does not apply to locations where personnel are not normally 
stationed during routine operations, such as hot-cells or 
process enclosures. 

c. The licensee or registrant shall prepare each report filed with the 
department pursuant to this subsection so that names of individuals 
who have received exposure to sources of radiation are stated in a 
separate and detachable portion of the report. 
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d. Licensees or registrants shall make the reports required by 
subdivisions a and b to the department by telephone, telegram, 
mailgram, or facsimile to tl=le departmeflt in accordance with 
contact information contained in section 33-10-01-13. 

e. The provisions of this subsection do not apply to doses that result 
from planned special exposures, provided such doses are within 
the limits for planned special exposures and are reported pursuant 
to subsection 4. 

3. Reports of exposures, radiation levels, and concentrations of 
radioactive material exceeding the constraints or limits. 

a. Reportable events. In addition to the notification required by 
subsection 2, each licensee or registrant shall submit a written 
report within thirty days after learning of any of the following 
occurrences: 

(1) Incidents for which notification is required by subsection 2; et= 

(2) Doses in excess of any of the following: 

(a) The occupational dose limits for adults in subsection 1 
of section 33-1 0-04.1-06; 

(b) The occupational dose limits for a minor in subsection 7 
of section 33-10-04.1-06; 

(c) The limits for an embryo or fetus of a declared pregnant 
woman in subsection 8 of section 33-10-04.1-06; 

(d) The limits for an individual member of the public in 
subsection 1 of section 33-1 0-04.1-07; et= 

(e) Any applicable limit in the license or registration; or 

(f) The as low as is reasonably achievable (ALARA) 
constraints for air emissions established under 
subsection 2 of section 33-1 0-04.1-05:-~ 

(3) Levels of radiation or concentrations of radioactive material 
in: 

(a) A restricted area in excess of applicable limits in the 
license or registration; or 

(b) An unrestricted area in excess of ten times the 
applicable limit set forth in this chapter or in the license 
or registration, whether or not involving exposure of 
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any individual in excess of the limits in subsection 1 of 
section 33-10-04.1-07; or 

(4) For licensees subject to the provisions of United States 
environmental protection agency's generally applicable 
environmental radiation standards in 40 CFR 190, levels 
of radiation or releases of radioactive material in excess of 
those standards, or of license conditions related to those 
standards. 

b. Contents of reports. 

(1) Each report required by subdivision a shall describe the 
extent of exposure of individuals to radiation and radioactive 
material, including, as appropriate: 

(a) Estimates of each individual's dose; 

(b) The levels of radiation and concentrations of radioactive 
material involved; 

(c) The cause of the elevated exposures, dose rates, or 
concentrations; and 

(d) Corrective steps taken or planned to ensure against 
a recurrence, including the schedule for achieving 
conformance with applicable limits, as low as is 
reasonably achievable (ALARA) constraints, generally 
applicable environmental standards, and associated 
license or registration conditions. 

(2) Each report filed pursuant to subdivision a shall include 
for each occupationally overexposed individual: the name, 
social security account number, and date of birth. With 
respect to the limit for the embryo or fetus in subsection 8 of 
section 33-1 0-04.1-06, the identifiers should be those of the 
declared pregnant woman. The report shall be prepared so 
that this information is stated in a separate and detachable 
portion of the report. 

c. All licensees or registrants who make reports pursuant to 
subdivision a shall submit the report in writing to the department. 

4. Re1ports of planned special exposures. The licensee or registrant 
shc:lll submit a written report to the department within thirty days 
following any planned special exposure conducted in accordance with 
subsection 6 of section 33-10-04.1-06, informing the department that a 
planned special exposure was conducted and indicating the date the 
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planned special exposure occurred and the information required by 
subsection 6 of section 33-10-04.1-15. 

5. Reporting requirements. 

a. Immediate report. Each licensee shall notify the department as 
soon as possible but not later than four hours after the discovery 
of an event that prevents immediate protective actions necessary 
to avoid exposures to radiation or radioactive materials that could 
exceed regulatory limits or releases of licensed material that could 
exceed regulatory limits (events may include fires, explosions, toxic 
gas releases, etc.). 

b. Twenty-four-hour report. Each licensee shall notify the department 
within twenty-four hours after the discovery of any of the following 
events involving licensed material: 

(1) An unplanned contamination event that: 

(a) Requires access to the contaminated area, by workers 
or the public, to be restricted for more than twenty-four 
hours by imposing additional radiological controls or by 
prohibiting entry into the area; 

(b) Involves a quantity of material greater than five times 
the lowest annual limit on intake specified in appendix 8 
of this chapter for the material; and 

(c) Has access to the area restricted for a reason other than 
to allow isotopes with a half-life of less than twenty-four 
hours to decay prior to decontamination. 

(2) An event in which equipment is disabled or fails to function 
as designed when: 

(a) The equipment is required by rule or license condition 
to prevent releases exceeding regulatory limits, 
to prevent exposures to radiation and radioactive 
materials exceeding regulatory limits, or to mitigate the 
consequences of an accident; 

(b) The equipment is required to be available and operable 
when it is disabled or fails to function; and 

(c) No redundant equipment is available and operable to 
perform the required safety function. 
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(3) An event that requires unplanned medical treatment at a 
medical facility of an individual with spreadable radioactive 
contamination on the individual's clothing or body. 

(4) An unplanned fire or explosion damaging any licensed 
material or any device, container, or equipment containing 
licensed material when: 

(a) The quantity of material involved is greater than five 
times the lowest annual limit on intake specified in 
appendix B of this chapter for the material; and 

(b) The damage affects the integrity of the licensed material 
or its container. 

c. Preparation and submission of reports. Reports made by licensees 
in response to the requirements of this section must be made as 
'follows: 

(1) Licensees shall make reports required by subdivisions a 
and b by telephone to the department. To the extent that 
the information is available at the time of notification, the 
information provided in these reports must include: 

(a) The caller's name and callback telephone number; 

(b) A description of the event, including date and time; 

(c) The exact location of the event; 

(d) The isotopes, quantities, and chemical and physical 
form of the licensed material involved; and 

(e) Any personnel radiation exposure data available. 

(2) Written report. Each licensee who makes a report required 
by subdivisions a and b shall submit a written followup 
report within thirty days of the initial report. Written reports 
prepared pursuant to other rules may be submitted to fulfill 
this requirement if the reports contain all of the necessary 
information and the appropriate distribution is made. 

(a) A description of the event, including the probable cause 
and the manufacturer and model number (if applicable) 
of any equipment that failed or malfunctioned; 

(b) The exact location of the event; 
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(c) The isotopes, quantities, and chemical and physical 
form of the licensed material involved; 

(d) Date and time of the event; 

(e) Corrective actions taken or planned and the results of 
any evaluations or assessments; and 

(f) The extent of exposure of individuals to radiation or to 
radioactive materials without identification of individuals 
by name. 

6. Reports of individual monitoring. 

a. This section applies to each person licensed or registered by the 
department to: 

(1) Possess or use sources of radiation for purposes of industrial 
radiography pursuant to chapters 33-10-03 and 33-10-05; 

(2) Receive radioactive waste from other persons for disposal 
pursuant to chapter 33-1 0-03; or 

(3) Possess or use at any time, for processing or manufacturing 
for distribution pursuant to chapter 33-10-03 or 33-10-07, 
radioactive material in quantities exceeding any one of the 
following quantities: 

a 

Radionuclide Activitya 

Ci GBq 

Cesium-137 1 37 

Cobalt-60 1 37 

Gold-198 100 3,700 

lodine-131 1 37 

lridium-192 10 370 

Krypton-85 1,000 37,000 

Promethium-147 10 370 

Technetium-99m 1,000 37,000 

The department may require as a license condition, or by 
rule, or order pursuant to section 33-10-01-09, reports from 
licensees or registrants who are licensed or registered to use 
radionuclides not on this list, in quantities sufficient to cause 
comparable radiation levels. 
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b. Each licensee or registrant in a category listed in subdivision a 
shall submit an annual report of the results of individual monitoring 
carried out by the licensee or registrant for each individual 
for whom monitoring was required by subsection 2 of section 
33-10-04.1-09 during that year. The licensee or registrant may 
include additional data for individuals for whom monitoring was 
provided but not required. The licensee or registrant shall use 
the department's current occupational radiation exposure form 
(SFN 8416) or equivalent or electronic media containing all the 
information required by the department's current occupational 
radiation exposure form (SFN 8416). 

c. The licensee or registrant shall file the report required by 
subdivision b, covering the preceding year, on or before April 
thirtieth of each year. The licensee or registrant shall submit the 
report to the department. 

7. Notifications and reports to individuals. 

a. Requirements for notification and reports to individuals of exposure 
to radiation or radioactive material are specified in subsection 3 of 
section 33-1 0-1 0-02. 

b. When a licensee or registrant is required pursuant to this section to 
report to the department any exposure of an individual to radiation 
or radioactive material, the licensee or registrant shall also provide 
the individual a copy of the report submitted to the department. 
Such reports shall be transmitted at a time not later than the 
transmittal to the department. 

8. Re~,orts of leaking or contaminated sealed sources. The licensee 
or registrant shall file a report within five days with the department if 
the test for leakage or contamination required pursuant to subsection 1 
of section 33-1 0-04.1-08 indicates a sealed source is leaking or 
contaminated. The report shall include the equipment involved, the 
test results, and the corrective action taken. 

History: Effective March 1, 1994; amended effective July 1, 1995; May 1, 1998~ 
March 1. 2003 .. 
General Auth<)rity: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04, 23-20.1-09.1 

33-10-04.1-17. Additional requirements - Vacating premises. Each 
specific licenst3e or registrant shall, no less than thirty days before vacating 
or relinquishing possession or control of premises which may have been 
contaminated with radioactive material as a result of his that person's activities, 
notify the depatrtment in writing of intent to vacate. When deemed necessary by 
the department, the licensee shall decontaminate the premises in accordance with 
the following or in such other manner as the department may specify. 
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1. Premises. Each licensee before vacating any premises, or transferring 
the premises shall permanently decontaminate such premises to meet 
the criteria for decommissioning in section 33-10-04.1-18. A survey 
shall be made after such decontamination and the department and 
the landlord or subsequent tenant or transferee shall be provided 
with a copy of such survey no less than thirty days before vacating or 
relinquishing possession or control of premises. No such premises 
may be vacated, sold, or transferred until the decontamination survey 
has been verified and accepted by the department. 

2. Equipment. No machinery, instruments, laboratory equipment, or any 
other property used in contact with, or close proximity to radioactive 
material at a licensed premises may be assigned, sold, leased, or 
transferred to an unlicensed person unless such property has been 
permanently decontaminated below or equal to the standards specified 
in appendix F. A survey shall be made after such decontamination and 
the department and subsequent transferee or owner shall be provided 
with a copy of such survey. No such equipment may be assigned, 
sold, leased, or transferred until such documentation survey has been 
verified and accepted by the department. 

History: Effective March 1 , 1994; amended effective May 1, 1998. 
-General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03,23-20.1-04,23-20.1-04.1 

33-10-04.1-18. Radiological criteria for decommissioning license 
termination. 

1. General provisions. 

a. The criteria in this section apply to the deeemmissiefliflg license 
termination of licensed facilities. 

b. The criteria in this section do not apply to sites which: 

(1) Have been decommissioned prior to dafluary 1, 1997, and 
met the August 20. 1997. in accordance with criteria identified 
in the United States nuclear regulatory commission's site 
decommissioning management plan action plan te ensure 
timely eleanuJ3 ef site deeemmissieniflg managemeflt J3lan 
sites ifl 57 FR 13389; of April 16, 1992 (57 FR 13389); 

(2) Have previously submitted and received department approval 
on a license termination plan or decommissioning plan that 
is compatible with the criteria identified in the United States 
nuclear regulatory commission's site decommissioning 
management plan action plan te eflsure timely eleanuJ3 
ef site deeemmissieniflg maflagemeflt J3lan sites ifl 57 FR 
13389; of April 16, 1992 (57 FR 13389); or 
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(3) Submit a sufficient license termination plan or 
decommissioning plan before January 1, 1999 August 20. 
1998, and such license termination plan or decommissioning 
plan is approved by the department before January 1 , 
2009 August 20. 1999, and in accordance with the 
criteria identified in the United States nuclear regulatory 
commission's site decommissioning management plan 
action plan to ensure timely cleanu19 of site decommissioning 
management 19lan sites in 57 FR 13389; A19ril 16, 1992. If an 
envirenmental im19act statement is re~uired in tl=le submittal, 
and if, because of tl=le en·vironmental im19aet statement, 
tl=le de19artment eanflot a1919FO'v'e tl=le 19lan before January 1, 
2000, then tl=le de19artment may grant an of April 16. 1992 
(57 FR 13389). except that if an environmental impact 
statement is reguired in the submittal. there will be a 
provision for day-to-day extension. 

c. .After a site has been decommissioned and the license terminated 
in accordance with the criteria in this section,. the department will 
require additional cleanup only if, based on new information, it 
determines that the criteria of this section were not met and residual 
radioactivity remaining at the site could result in significant threat 
to public health and safety. 

d. When calculating total effective dose equivalent to the average 
member of the critical group, the licensee shall base estimates 
on tl=le greatest determine the peak annual total effective dose 
equivalent dose expected within the first one thousand years after 
decommissioning. Estimates must be substantiated using aetual 
measurements to the maximum extent 19raetieal. 

2. Radiiological criteria for unrestricted use. A site will be considered 
acceptable for unrestricted use if the residual radioactivity that is 
distinguishable from background radiation results in a total effective 
dose~ equivalent to an average member of the critical group that does 
not ~~xceed twenty-five hundredths millisievert [25 millirem] per year, 
including that from ground water sources of drinking water, and the 
residual radioactivity has been reduced to levels that are as low as 
reasonably achievable. Determination of the levels which are as low 
as reasonably achievable shall take into account consideration of 
any detriments, such as less deaths from transportation accidents, 
expe~cted to potentially result from decontamination and waste disposal. 

3. Critt!ria for license termination under restricted conditions. A site 
will be considered acceptable for license termination under restricted 
conditions if: 

a. The licensee can demonstrate that further reductions in 
residual radioactivity necessary to comply with the provisions 
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of subsection 2 would result in net public or environmental harm 
or were not being made because the residual levels associated 
with restricted conditions are as low as reasonably achievable. 
Determination of the levels which are as low as reasonably 
achievable shall take into account consideration of any detriments, 
such as less frem traRspertatieR traffic accidents, expected to 
potentially result from decontamination and waste disposal; 

b. The licensee has made provisions for legally enforceable 
institutional controls that provide reasonable assurance that 
the total effective dose equivalent from residual radioactivity 
distinguishable from background to the average member of the 
critical group will not exceed twenty-five hundredths millisievert 
[25 millirem] per year; 

c. The licensee has provided sufficient financial assurance to 
enable an independent third party, including a governmental 
custodian of a site, to assume and carry out responsibilities for 
any necessary control and maintenance of the site. Acceptable 
financial assurance mechanisms are: 

(1) Funds placed into an account segregated from the licensee's 
assets and outside the licensee's administrative control as 
described in chapter 33-10-03; 

(2) Surety method, insurance, or other guarantee method as 
described in chapter 33-10-03; 

(3) A statement of intent in the case of federal, state, or local 
government licensees, as described in chapter 33-10-03; or 

(4) When a governmental entity is assuming custody and 
ownership of a site, an arrangement that is deemed 
acceptable by such governmental entity; 

d. The licensee has submitted a decommissioning plan or license 
termination plan to the department indicating the licensee's intent 
to decommission in accordance with chapter 33-10-03, and 
specifying that the licensee intends to decommission by restricting 
use of the site. The licensee shall document in the license 
termination plan or decommissioning plan how the advice of 
individuals and institutions in the community who may be affected 
by the decommissioning has been sought and incorporated, 
as appropriate, following analysis of that advice. LieeRsees 
prepesiRg te eeeemmissieR by restrietiRg use ef tt:le site sl"lall seek 
aeviee frem suel"l affeetee parties regareiRg tl"le felle'v'tiRg matters 
eeReemiRg tl"le prepesee eeeemmissieRiRg: 
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(1) Licensees proposing to decommission by restricting use 
of the site shall seek advice from such affected parties 
regarding the following matters concerning the proposed 
decommissioning: 

.(g) Whether provisions for institutional controls proposed 
by the licensee;;. 

tat ill Will provide reasonable assurance that the 
total effective dose equivalent from residual 
radioactivity distinguishable from background to 
the ~verage member of the critical group will 
not exceed twenty-five hundredths millisievert 
[25 millirems] total effective dose equivalent per 
year; 

fbt 121 Will be enforceable; and 

te7 Ql Will not impose undue burdens on the local 
community or other affected parties; and 

{27 .(Q). Whether the licensee has provided sufficient financial 
assurance to enable an independent third party, 
including a governmental custodian of a site, to assume 
and carry out responsibilities for any necessary control 
and maintenance of the site; and 

tat !2.} In seeking advice on the issues identified in this subdivisieR 
paragraph 1 , the licensee shall provide for: 

(a) Participation by representatives of a broad cross 
section of community interests who may be affected by 
the decommissioning; 

(b) An opportunity for a comprehensive, collective 
discussion on the issues by the participants 
represented; and 

(c) A publicly available summary of the results of all such 
discussions, including a description of the individual 
viewpoints of the participants on the issues and the 
extent of agreement and disagreement among the 
participants on the issues; and 

e. Residual radioactivity at the site has been reduced so that if the 
institutional controls were no longer in effect, there is reasonable 
assurance that the total effective dose equivalent from residual 
radioactivity distinguishable from background to the average 
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member of the critical group is as low as reasonably achievable 
and would not exceed either: 

(1) One millisievert [100 millirems] per year; or 

(2) Five millisieverts [500 millirems] per year provided the 
licensee: 

(a) Demonstrates that further reductions in residual 
radioactivity necessary to comply with the one 
millisievert [1 00 millirems] per year value of 
paragraph 1 are not technically achievable, would be 
prohibitively expensive, or would result in net public or 
environmental harm; 

(b) Makes provisions for durable institutional controls; and 

(c) Provides sufficient financial assurance to enable a 
responsible government entity or independent third 
party, including a g·overnmental custodian of a site, 
both to carry out periodic rechecks of the site no less 
frequently than every five years to assure that the 
institutional controls remain in place as necessary to 
meet the criteria of subdivision b and to assume and 
carry out responsibilities for any necessary control and 
maintenance of those controls. Acceptable financial 
assurance mechanisms are those in subdivision c. 

4. Alternate criteria for license termination. 

a. The department may terminate a license using alternate criteria 
greater than the dose criterion of subsection 2, subdivision b 
of subsection 3, or item 1 of subparagraph a of paragraph 1 of 
subdivision d of subsection 3, if the licensee: 

a; ill Provides assurance that public health and safety would 
continue to be protected, and that it is unlikely that the 
total dose from all manmade sources combined, other 
than medical, would be more than the one millisievert 
[100 millirem] per year limit of section 33-10-04.1-07 wet:tl6 
be UflliJ(ely, by submitting an analysis of possible sources of 
exposure; 

6:- .(2) Has employed to the extent practical restrictions on site use 
according to the provisions of subsection 3 in minimizing 
exposures at the site; 

e:- Q.l Reduced doses to as low as is reasonably achievable levels:
Deterffliflatiem ef the Je·tels wl=liel=l are as lew as reasef!ably 
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ael;ievable sl;all ta~e taking into aeeeuAt consideration ef any 
detriments, such as less frem traAspertatieA traffic accidents, 
expected to potentially result from decontamination and 
waste disposal; 

6-:- ffi Has submitted a decommissioning plan or license termination 
plan to the department indicating the licensee's intent 
to decommission in accordance with subsection 8 of 
section 33-1 0-03-05 and specifying that the licensee 
proposes to decommission by use of alternate criteria. 
The licensee shall document in the decommissioning plan 
or the license termination plan how the advice of individuals 
and institutions in the community who may be affected by 
the decommissioning has been sought and incorporated .. 
as appropriate, following analysis of that advice. In seeking 
such advice, the licensee shall provide for: 

f41 @1 Participation by representatives of a broad cross 
section of community interests who may be affected by 
the decommissioning; 

'(21@ An opportunity for a comprehensive, collective 
discussion on the issues by the participants 
represented; and 

ffl ~ A publicly available summary of the results of all such 
discussions, including a description of the individual 
viewpoints of the participants on the issues and the 
extent of agreement and disagreement among the 
participants on the issuesTSfld ... 

e:- b. The use of alternate criteria to terminate a license requires the 
approval of the department after addressing any comments 
provided by the United States environmental protection agency, 
the United States nuclear regulatory commission, and any public 
comments submitted pursuant to subsection 5. 

5. Public notification and public participation. Upon the receipt of a 
license termination plan or decommissioning plan from the licensee, or 
a proposal by the licensee for release of a site pursuant to subsection 3 
or 4, or whenever the department deems such notice to be in the public 
interest, the department shall provide opportunity for public comment. 
Public comment procedures shall include the following: 

a. Notice shall be given by publication in a newspaper of general 
circulation in the area where the license is located or in a state 
publication designed to give public notice; to persons on a mailing 
list developed by the department, including those who request 
in writing to be on the list; and by other means if necessary to 
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assure adequate notice of the affected public. This shall include 
publishing a notice in a forum. such as local newspapers. letters 
to state or local organizations. or other appropriate forum. that 
is readily accessible to individuals in the vicinity of the site. and 
soliciting comments from affected parties: 

b. Notice shall be made to. and comments solicited from. the United 
States environmental protection agency and United States nuclear 
regulatory commission for cases where the licensee proposes to 
release a site pursuant to subsection 4; 

c. Notice shall be made to. and comments solicited from. local and 
state governments in the vicinity of the site and any Indian nation 
or other indigenous people that have treaty or statutory rights that 
could be affected by the decommissioning: 

tr. d. The notice shall identify the affected facility; the name and address 
of the licensee; the name and address of the department; a brief 
description of the plan; the name, address, and telephone number 
of a person from whom interested persons may obtain additional 
information, including copies of the plan, all relevant supporting 
materials, and all other materials available to the department that 
are relevant to the decision; a brief description of the comment 
procedures required by this subsection; and the time and place of 
any hearing that may be held, including a statement of procedures 
to request a hearing, unless a hearing has already been scheduled; 

e:- e. The department shall provide at least thirty days for public comment 
and shall give notice of any public hearing at least thirty days in 
advance of the hearing; and 

fr.. L. The department shall keep a record of the commenters and also 
of the issues raised during the public participation process. These 
reeefd records shall be available to the public. 

6. Minimization of contamination. Applicants for licenses, other 
than renewals, shall describe in the application how facility design 
and procedures for operation will minimize, to the extent pFaetieal 
practicable, contamination of the facility and the environment, facilitate 
eventual decommissioning, and minimize, to the extent pFaetieal 
practicable, the generation of radioactive waste. 

History: Effective May 1, 1998: amended effective March 1. 2003. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04, 23-20.1-04.1 
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APPENDIX A 
ASSIGNED PROTECTION FACTORS FOR RESPIRATORS1 

Assigned Protection Factors 

Particulates. 
Particulates gases & 

Description Mode~ only vapors 

ill AIR-PURIFYING RESPIRATORS§. 

.{2} 

Filtering facepiec#. disposabl~ NP ~ 

FacepiecE~. halfZ NP .1Q 

FacepiecE~. full NP 100 

FacepiecE~. half pp 50 

FacepiecE~. full pp 1000 

Helmet or hood pp 1000 

Face piecE~, loose-fitting pp 25 

ATMOSPHERE-SUPPLYING RESPIRATORS§ 

L Air-line respirator 

Face,liece, half 

Facepiece, half 

Facepiece. half 

Facepiece, full 

Facepiece, full 

Facepiece, full 

Helmt3t or hood 

Facepiece, loose-fitting 

Suite 

CF 

D 

PO 

CF 

D 

PO 

CF 

CF 

CF 

50 

10 

50 

1000 

100 

1000 

1000 

25 
~ 

2. Self-c:ontained breathing apparatus (SCBA) 

Facepiece, full D 

Facepiece, full PO 

Facepiece, full RD 

Facepiece, full RP 

3. COMBINATION RESPIRATORS 
Any combination of air-purifying and 
atmosphere-supplying respirators 

FOOTNOTES 

10~ 

10,00o§ 

10~ 

10.00o§ 

Assigned protection factor for 
type and mode of operation 
as listed above. 

1. The~se assigned protection factors apply only in a respiratory protection 
pro,gram that meets the reguirements of this chapter. They are 
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applicable only to airborne radiological hazards and may not be 
appropriate to circumstances when chemical or other respiratory 
hazards exist instead of. or in addition to. radioactive hazards. 
Selection and use of respirators for such circumstances must also 
comply with United States Department of Labor regulations. 

Radioactive contaminants for which the concentration values in Table 1. 
Column 3 of Appendix B of Chapter 33-1 0-04.1 are based on internal 
dose due to inhalation may, in addition. present external exposure 
hazards at higher concentrations. Under these circumstances. 
limitations on occupancy may have to be governed by external dose 
limits. 

2. No NIOSH approval schedule is currently available for atmosphere 
supplying suits. This eguipment may be used in an acceptable 
respiratory protection program as long as all the other minimum 
program reguirements in section 33-10-04.1-11. with the exception of 
fit testing. are met. 

3. The mode symbols are defined as follows: 

CF = continuous flow 

D =demand 

NP =negative pressure. that is. negative phase during inhalation 

PD = pressure demand. that is. always positive pressure 

PP = powered air-purifYing 

RD = demand. recirculating 

RP = positive pressure. recirculating 

4. Licensees may permit individuals to use this type of respirator who 
have not been medically screened· or fit tested on the device provided 
that no credit be taken for their use in estimating intake or dose. It 
is also recognized that it is difficult to perform an effective positive or 
negative pressure pre-use user seal check on this type of device. All 
other respiratory protection program reguirements listed in subsection 3 
of section 33-1 0-04.1-11 apply. An assigned protection factor has not 
been assigned for these devices. However. an assigned protection 
factor egual to 1 0 may be used if the licensee can demonstrate a fit 
factor of at least 100 by use of a validated or evaluated. gualitative or 
guantitative fit test. 

5. The assigned protection factors for gases and vapors are not applicable 
to radioactive contaminants that present an absorption or submersion 
hazard. For tritium oxide vapor. approximately one-third of the intake 
occurs by absorption through the skin so that an overall protection factor 
of three is appropriate when atmosphere-supplying respirators are used 
to protect against tritium oxide. Exposure to radioactive noble gases is 
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not considered a significant respiratory hazard. and protective actions 
for these contaminants should be based on external (submersion) dose 
consiiderations. 

6. Canisters and cartridges shall not be used beyond service-life 
limitattions. Air purifYing respirators with assigned protection factors 
<1 00 must be eguipped with particulate filters that are at least 
95 pE~rcent efficient. Air purifYing respirators with APF = 1 00 must be 
egui,>ped with particulate filters that are at least 99 percent efficient. 
Air purifying respirators with assigned protection factors >1 00 must be 
eguipped with particulate filters that are at least 99.97 percent efficient. 
The !licensee may apply to the department for the use of an assigned 
protedion factor greater than 1 for sorbent cartridges as protection 
against airborne radioactive gases and vapors (e.g .. radioiodine). 

7. Unde~r-chin type only. No distinction is made in this appendix between 
elastomeric half-masks with replaceable cartridges and those designed 
with the filter medium as an integral part of the facepiece (e.g .. 
disposable or reusable disposable). Both types are acceptable so 
long as the seal area of the latter contains sonie substantial type 
of SE~al-enhancing material such as rubber or plastic. the two or 
m_oret suspension straps are adjustable. the filter medium is at least 
95 p13rcent efficient and all other requirements of this chapter are met. 

8. This type of respirator may be used as an emergency device in unknown 
concentrations for protection against inhalation hazards. External 
radisttion hazards and other limitations to permitted exposure. such as 
skin absorption. must be taken into account in such circumstances. 
This device may not be used by any individual who experiences 
pemeptible outward leakage of breathing gas while wearing the device. 

9. The !licensee should implement institutional controls to assure that these 
devices are not used in areas immediately dangerous to life or health 
(IDUt:11 
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APPENDIX B 
ANNUAL LIMITS ON INTAKE (All) AND DERIVED AIR CONCENTRATIONS 
(DAC) OF RADIONUCLIDES FOR OCCUPATIONAL EXPOSURE: EFFLUENT 

CONCENTRATIONS: CONCENTRATIONS FOR RELEASE TO SANITARY 
SEWERAGE 

Introduction 

For each radionuclide. table I indicates the chemical form which is to be 
used for selecting the appropriate annual limit on intake or derived air concentration 
value. The annual limit on intakes and derived air concentrations for inhalation are 
given for an aerosol with an activity median aerodynamic diameter (AMAD) of one 
LJm. micron. and for three classes (D.W.Y) of radioactive material. which refer to 
their retention (approximately days. weeks or years) in the pulmonary region of the 
lung. This classification applies to a range of clearance half-times of less than ten 
days for D. from ten to one hundred days for W. and of greater than one hundred 
days for Y. The class (D. W. Y) given in the column headed "class" applies only to 
the inhalation annual limit on intakes and derived air concentrations given in table I 
columns 2 and 3. Table II provides concentration limits for airborne and liquid 
effluents released to the general environment.· Table Ill provides concentration 
limits for discharges to sanitary sewerage. 

The values in tables I. II. and Ill are presented in the computer "E" notation. 
In this notation a value of 6E-02 represents a value of 6 x 1 ~ or six hundredths. 
6E+2 represents 6 x 1~ or six hundred. and 6E+O represents 6x1{)Q or six. 

Table I "Occupational Values" 

Note that the columns in table I of this appendix captioned "oral ingestion 
annual limit on intake." "inhalation annual limit on intake." and "derived air 
concentration." are applicable to occupational exposure to radioactive material. 

The annual limit on intakes in this appendix are the annual intakes of given 
radio nuclide by "reference man" which would result in either (1) a committed 
effective dose equivalent of five hundredths sieverts (five rem}. stochastic annual 
limit on intake. or (2) a committed dose equivalent of five tenths sieverts (fifty rem) 
to an organ or tissue. nonstochastic annual limit on intake. The stochastic annual 
limit on intakes were derived to result in a risk. due to irradiation of organs and 
tissues. comparable to the risk associated with deep dose equivalent to the whole 
body of five hundredths sieverts (five rem). The derivation includes multiplying the 
committed dose equivalent to an organ or tissue by a weighting factor. W:r. This 
weighting factor is the proportion of the risk of stochastic effects resulting from 
irradiation of the organ or tissue. T. to the total risk of stochastic effects when the 
whole body is irradiated uniformly. The values of W:r are listed under the definition 
of weighting factor in section 33-10-04.1-03. The nonstochastic annual limit on 
intakes were derived to avoid nonstochastic effects. such as prompt damage to 
tissue or reduction in organ function. 
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A value of Wr = 0.06 is applicable to each of the five organs or tissues in 
the "remainder" category receiving the highest dose equivalents. and the dose 
equivalents of all other remaining tissues may be disregarded. The following 
portions of the gastro-intestinal tract -- stomach. small intestine. upper large 
intestine. and lower large intestine-- are to be treated as four separate organs. 

Note that the dose equivalents for an extremity (hands and forearms. feet. 
and lower legs). skin. and lens of the eye are not considered in computing the 
committed effective dose equivalent. but are subject to limits that must be met 
separately. 

When an annual limit on intake is defined by the stochastic dose limit. 
this value alone' is given. When an annual limit on intake is determined by the 
nonstochastic d1Jse limit to an organ. the organ or tissue to which the limit applies 
is shown. and the annual limit on intake for the stochastic limit is shown in 
parentheses. Abbreviated organ or tissue designations are used: 

LLI wall = lower large intestine wall: 

St wall= stomach wall: 

B_lad wall = bladder wall: and 

BonE~ surf = bone surface. 

The use of the annual limit on intakes listed first. the more limiting of the 
stochastic and nonstochastic annual limit on intakes. will ensure that nonstochastic 
effects are avoided and that the risk of stochastic effects is limited to an acceptably 
low value. If. in a particular situation involving a radionuclide for which the 
nonstochastic a1nnual limit on intake is limiting. use of that nonstochastic annual 
limit on intake is considered unduly conservative. the licensee may use the 
stochastic annual limit on intake to determine the committed effective dose 
equivalent. However. the licensee shall also ensure that the five tenths sievert 
(fifty rem) dose equivalent limit for any organ or tissue is not exceeded by the sum 
of the external deep dose equivalent plus the internal committed dose equivalent 
to that organ. not the effective dose. For the case where there is no external 
dose contribution. this would be demonstrated if the sum of the fractions of the 
nonstochastic a1nnuallimit on intakes (ALI

05
) that contribute to the committed dose 

equivalent to the organ receiving the higliest dose does not exceed unity. that is. 
r (intake (in uCi) of each radionnuclide/ALI

05
) <one. If there is an external deep 

dose equivalent contribution of Hd. then thiS sum must be less than 1 - (Hi50). 
instead of < one. - -

The derived air concentration (DAC) values are derived limits intended to 
control chronic occupational exposures. The relationship between the derived air 
concentration a1nd the annual limit on intake is given by: 
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DAC = ALI(in uCi)/(2000 hours per working year x 60 minutes/hour x 2 x 
1 ~ ml per minute) = [ALI/2.4 x 1 0~ IJCi/ml. 

where 2 x 1 ~ ml is the volume of air breathed per minute at work by reference man 
under working conditions light work. 

The derived air concentration values relate to one of two modes of exposure: 
either external submersion or the internal committed dose equivalents resulting 
from inhalation of radioactive materials. Derived air concentrations based upon 
submersion are for immersion in a semi-infinite cloud of uniform concentration and 
apply to each radionuclide separately. 

The annual limit on intake and derived air concentration values include 
contributions to exposure by the single radionuclide named and any in-growth of 
daughter radionuclides produced in the body by decay of the parent. However. 
intakes that include both the parent and daughter radionuclides should be treated 
by the general method appropriate for mixtures. 

The values of annual limit on intake and derived air concentration do not 
apply directly when the individual both ingests arid inhales a radionuclide. when the 
individual is exposed to a mixture of radionuclides by either inhalation or ingestion 
or both. or when the individual is exposed to both internal and external irradiation. 
See subsection 2 of section 33-10-04.1-06. When an individual is exposed to 
radioactive materials which fall under several of the translocation classifications 
of the same radionuclide. such as. class D. class W. or class Y. the exposure may 
be evaluated as if it were a mixture of different radionuclides. 

It should be noted that the classification of a compound as class D. W. or Y 
is based on the chemical form of the compound and does not take into account the 
radiological half-life of different radionuclides. For this reason. values are given for 
class D. W. and Y compounds. even for very short-lived radionuclides. 

Table II "Effluent Concentrations" 

The columns in table II of this appendix captioned "effluent concentrations." 
"air" and "water'' are applicable to the assessment and control of dose to the 
public. particularly in the implementation of the provisions of subsection 2 of 
section 33-1 0-04.1-07. The concentration values given in columns 1 and 2 of 
table II are equivalent to the radionuclide concentrations which. if inhaled or 
ingested continuously over the course of a year. would produce a total effective 
dose equivalent of five tenths millisievert (0.05 rem). 

Consideration of nonstochastic limits has not been included in deriving 
the air and water effluent concentration limits because nonstochastic effects are 
presumed not to occur at or below the dose levels established for individual 
members of the public. For radionuclides. where the nonstochastic limit was 
governing in deriving the occupational derived air concentration. the stochastic 
annual limit on intake was used in deriving the corresponding airborne effluent limit 
in table II. For this reason. the derived air concentration and airborne effluent limits 
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are not always proportional as was the case in appendix A of the 1992 revision 
of chapter 33-1 0-04.1. 

The air concentration values listed in table II. column 1 were derived by one 
of two methods. For those radionuclides for which the stochastic limit is governing. 
the occupation all stochastic inhalation annual limit on intake was divided by 2.4 x 1 ~ 
(ml). relating thel inhalation annual limit on intake to the derived air concentration. 
as explained above. and then divided by a factor of three hundred. The factor of 
three hundred includes the following components: a factor of fifty to relate the five 
hundredths siev~ert (5 rem) annual occupational dose limit to the one millisievert (0.1 
rem) limit for me~mbers of the public. a factor of three to adjust for the difference in 
exposure time and the inhalation rate for a worker and that for members of the 
public: and a faGtor of two to adjust the occupational values. derived for adults. so 
that they are applicable to other age groups. 

For thos1a radionuclides for which submersion. that is external dose. is 
limiting. the occupational derived air concentration in table I. column 3 was divided 
by two hundred nineteen. The factor of two hundred nineteen is composed of a 
factor of fifty. as described above. and a factor of four and thirty-eight hundredths 
relating occupa1tional exposure for two thousand hours per year to full-time 
exposure (8. 760 hours per year). Note that an additional factor of two for age 
considerations is not warranted in the submersion case. 

The wat~er concentrations were derived by taking the most restrictive 
occupational stochastic oral ingestion annual limit on intake and dividing by 7.3 x 
1 OZ. The factor of 7.3 x 1 oi (ml) includes the following components: the factors 
of fifty and two described above and a factor of 7.3 x 1 ()§ (ml) which is the annual 
water intake of reference man. 

Note 2 ()f this appendix provides groupings of radionuclides which are 
applicable to unknown mixtures of radionuclides. These groupings. including 
occupational inhalation annual limit on intakes and derived air concentrations. air 
and water efflu~ent concentrations and releases to sewer. require demonstrating 
that the most limiting radionuclides in successive classes are absent. The 
limit for the unknown mixture is defined when the presence of one of the 
listed radionuclides cannot be definitely excluded either from knowledge of the 
radionuclide composition of the source or from actual measurements. 

Table Ill "Releases to Sewers" 

The monthly average concentrations for release to sanitary sewerage 
are applicable to the provisions in subsection 3 of section 33-10-04.1-14. The 
concentration values were derived by taking the most restrictive occupational 
stochastic oral ingestion annual limit on intake and dividing by 7.3 x 1 Q§ (ml). The 
factor of 7.3 x 1102 (ml) is composed of a factor of 7.3 x 1 ()§ (ml). the annual water 
intake by refen~nce man. and a factor of 10. such that the concentrations. if the 
sewage releas1ad by the licensee were the only source of water ingested by a 
reference man during a year. would result in a committed effective does equivalent 
of five millisievl~rts (0.5 rem). 
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LIST OF ELEMENTS 

Atomic Atomic 
Name S!J!mbol Number Name S!J!mbol Number 

Actinium Ac 89 Mercury 1:fg 80 

Aluminum AI 13 Moi!J!bedenum Mo 42 

Americium Am 95 Neod!J!mium Nd 60 

Anitimon!J! Sb ~ Negtunium NQ 93 

Argon Ar ~ Nickel Ni 28 

Arsenic As 33 Niobium Nb 41 

Astatine At 85 Osmium Os 76 

Barium Ba 56 Palladium Pd 46 

Berkelium Bk 97 Phosghorus p 15 

BeQ~:IIium Be ~ Platinum Pt 78 

Bismuth Bi 83 Plutonium Pu 94 

Bromine Br 35 Polonium Po 84 

Cadmium Cd 48 Potassium K ~ 

Calcium Ca 20 Praseod!J!mium Pr 59 

Californium Cf 98 Promethium Pm 61 

Carbgn c .fi Protactinium Pa 91 

Cerium Ce 58 Radium Ra 88 

Cesiym Cs 55 Radon Rn 86 

Chlorine Cl 17 Rhenium Re 75 

Chromium Cr 24 Rhodium Rh 45 

Cobalt Co 27 Rubidium Rb 37 

Cogger Cu 29 Ruthenium Ru 44 

Curiym Cm 96 Samarium Sm 62 

D!J!sgrosium Q!l 66 Scandium Sc 21 

Einsteinium Es 99 Selenium Se 34 

Erbium Er 68 Silicon Si 14 

Eurogium Eu 63 Silver 8g 47 

Fermium Fm 100 Sodium Na 11 
Fluorine E ~ Strontium Sr 38 

Francium Fr 87 Sulfur s .1Q 
Gadolinium Gd 64 Tantalum Ta 73 
Gallium Ga 31 Technetium Tc 43 
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Germanium Ge 32 Tellurium Te 52 

Gold Au 79 Terbium Tb 65 

Hafnium Hf 72 Thalium Tl 81 

Holmium Ho 67 Thorium Th 90 

H![drogen H 1 Thulium Tm 69 

Indium kl 49 Tin Sn 50 

Iodine 1 53 Titanium Ti 22 

Iridium 1r 77 Tungsten w 74 

Iron Fe 26 Uranium u 92 

K(!lgton Kr 36 Vanadium v 23 

Lanthanum La 57 Xenon Xe 54 

Lead Pb 82 Ytterbium Yb 70 

Lutetium Lu 71 Yttrium y 39 

Magnesium .Mg 12 Zinc .Zn 30 

Manganese Mn 25 Zirconium Zr 40 

Mendelevium Md 101 

274 



Table I cannot be accurately reproduced for publication. Users should 
contact the State Department of Health to obtain a correct copy. 
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APPENDIX D 
[Reserved] 
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APPENDIX E 
CLASSIFICATION AND CHARACTERISTICS OF LOW-LEVEL RADIOACTIVE 

WASTE 

.L Classification of radioactive waste for land disposal. 

a. Considerations. Determination of the classification of radioactive 
waste involves two considerations. First. consideration must 
be given to the concentration of long-lived radionuclides (and 
their shorter-lived precursors) whose potential hazard will persist 
long-lived radionuclides (and their shorter-lived precursors) 
whose potential hazard will persist long after such precautions as 
institutional controls. improved waste form. and deeper disposal 
have ceased to be effective. These precautions delay the time 
when long-lived radionuclides could cause exposures. In addition. 
the magnitude of the potential dose is limited by the concentration 
and availability of the radionuclide at the time of exposure. Second. 
consideration must be given to the concentration of shorter-lived 
radionuclides for which requirements on institutional controls. 
waste form. and disposal methods are effective. 

1L. Classes of waste. 

ill Class A waste is waste that is usually segregated from other 
waste classes at the disposal site. The physical form and 
characteristics of class A waste must meet the minimum 
requirements set forth in subdivision a of subsection 2. If 
class A waste also meets the stability requirements set 
forth in subdivision b of subsection 2. it is not necessary to 
segregate the waste for disposal. 

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

.@). Class C waste is waste that not only must meet more 
rigorous requirements on waste form to ensure stability but 
also requires additional measures at the disposal facility to 
protect against inadvertent intrusion. The physical form and 
characteristics of class C waste must meet both the minimum 
and stability requirements set forth in subsection 2. 

c. Classification determined by long-lived radionuclides. If the 
radioactive waste contains only radionuclides listed in table I. 
classification shall be determined as follows: 
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.9. 

ill If the concentration does not exceed one-tenth times the 
value in table I. the waste is class A . 

.(2l If the concentration exceeds one-tenth times the value in 
table I. but does not exceed the value in table I. the waste 
is class C. 

@} If the concentration exceeds the value in table I. the waste is 
not generally acceptable for land disposal. 

M:). For wastes containing mixtures of radionuclides listed in 
table I. the total concentrations. shall be determined by the 
sum of fractions rule described in subdivision g. 

Radionuclide 

C-14 

C-14 in activated metal 

Ni-59 in activated metal 

Nb-94 in activated 
metal 

Tc-99 

1-129 

Alpha emitting 
transuranic 
radionuclides with 
half-life greater than 
five years 

Pu-241 

Cm-242 

Ra-226 

TABLE I 

Concentration 
curie/cubic mete~ 

.e. 
80 

220 

0.2 

Concentration 
nanocurie/gram.R 

100 

3.500 

20.000 

100 

To c:::onvert the curie per cubic meter values to gigabecguerel per cubic 
meter. multiply the curie per cubic meter value by thirty-seven. 

2 To convert the nanocurie per gram values to becguerel per gram. 
mulltiply the nanocurie per gram value by thirty-seven. 

d. Classification determined by short-lived radionuclides. If the 
waste does not contain any of the radionuclides listed in table I. 
classification shall be determined based on the concentrations 
shown in table II. However. as specified in subdivision f. if 
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radioactive waste does not contain any nuclides listed in either 
table I or II. it is a class A. 

ill If the concentration does not exceed the value in column 1 . 
the waste is class A. 

a} If the concentration exceeds the value in column 1 but does 
not exceed the value in column 2. the waste is class B . 

.Q). If the concentration exceeds the value in column 2 but does 
not exceed the value in column 3. the waste is class C. 

~ If the concentration exceeds the value in column 3. the waste 
is not generally acceptable for near-surface disposal. 

@ For wastes containing mixtures of the radionuclides listed in 
table II. the total concentration shall be determined by the 
sum of fractions rule described in subdivision g. 

TABLE II 

Radionuclide Concentration, curie per cubic meter* 

Column 1 Column 2 Column 3 

Total of all radionuclides with 
less than 5-year half-life 700 * * 

H-3 40 * * 

Co-60 700 * * 

Ni-63 3.5 70 700 

Ni-63 in activated metal 35 700 7000 

Sr-90 

Cs-137 

0.04 150 7000 

1 44 4600 

* To convert the curie per cubic meter value to gigabecguerel 
per cubic meter, multiply the curie per cubic meter value 
by thirty-seven. There are no limits established for these 
radionuclides in class B or class C wastes. Practical 
considerations such as the effects of external radiation and 
internal heat generation on transportation, handling, and 
disposal will limit the concentrations for these wastes. These 
wastes shall be class B unless the concentrations of other 
radionuclides in table II determine the waste to be class C 
independent of these radionuclides. 

e. Classification determined by both long-lived and short-lived 
radionuclides. If the radioactive waste contains a mixture of 
radionuclides, some of which are listed in table I and some of 
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which are listed in table II. classification shall be determined as 
:follows: 

ill If the concentration of a radionuclide listed in table I is less 
than one-tenth times the value listed in table I. the class shall 
be that determined by the concentration of radionuclides 
listed in table II. 

ill. If the concentration of a radionuclide listed in table I exceeds 
one-tenth times the value listed in table I. but does not 
exceed the value in table I the waste shall be class C. 
provided the concentration of radionuclides listed in table II 
does not exceed the value shown in column 3 of table II. 

t. Classification of wastes with radionuclides other than those listed 
in tables I and II. If the waste does not contain any radionuclides 
listed in either table I or II. it is class A. 

S:. The sum of the fractions rule for mixtures of radionuclides. For 
determining classification for waste that contains a mixture of 
radionuclides. it is necessary to determine the sum of fractions by 
dividing each radionuclide's concentration by the appropriate limit 
and adding the resulting values. The appropriate limits must all be 
taken from the same column of the same table. The sum of the 
fractions for the column must be less than one if the waste class 
is to be determined by that column. Example: A waste contains 
strontium-90 in a concentration of one and eighty-five-hundredths 
terabecguerels per cubic meter (50 Ci/M~) and cesium-137 in a 
concentration of eight hundred fourteen gigabecguerels per cubic 
meter (22Ci/m~). Since the concentrations both exceed the values 
in column 1. table II. they must be compared to column 2 values. 
For strontium-90 fraction. fifty divided by one hundred fifty is 
one-third. for cesium-137 fraction. twenty-two divided by forty-four 
is one-half: the sum of the fractions is eighty-three hundredths. 
Since the sum is less than one. the waste is class B. 

h.. Determination of concentrations in wastes. The concentration of a 
radionuclide may be determined by indirect methods such as use 
of scaling factors which relate the inferred concentration of one 
radionuclide to another that is measured. or radionuclide material 
accountability if there is reasonable assurance that the indirect 
methods can be correlated with actual measurements. The 
concentration of a radionuclide may be averaged over the volume 
of the waste. or weight of the waste if the units are expressed as 
becguerel (nanocurie) per gram. 

2. Radioactive waste characteristics. 
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a. The following are minimum requirements for all classes of waste 
and are intended to facilitate handling and provide protection of 
health and safety of personnel at the disposal site. 

ill Wastes shall be packaged in conformance with the conditions 
of the license issued to the site operator to which the waste 
will be shipped. Where the conditions of the site license are 
more restrictive than the provisions of chapter 33-10-04.1. the 
site license conditions shall govern . 

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

ill Liquid waste shall be packaged in sufficient absorbent 
material to absorb twice the volume of the liquid . 

.® Solid waste containing liquid shall contain as little 
freestanding and noncorrosive liquid as is reasonably 
achievable. but in no case shall the liquid exceed one 
percent of the volume. 

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

.ffi} Waste shall not contain. or be capable of generating. 
quantities of toxic gases. vapors. or fumes harmful to 
persons transporting. handling. or disposing of the waste. 
This does not apply to radioactive gaseous waste packaged 
in accordance with paragraph 8. 

ill Waste must not be pyrophoric material. Pyrophoric materials 
contained in wastes shall be treated. prepared. and packaged 
to be nonflammable. (See section 33-10-01-04 for the 
definition of pyrophoric.) 

@.} Wastes in a gaseous form shall be packaged at an 
absolute pressure that does not exceed one and on-half 
atmospheres at twenty degrees Celsius. Total activity shall 
not exceed three and seven-tenths terabecquerels (100 Ci) 
per container. 

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

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

ill Waste shall have structural stability. A structurally stable 
waste form will generally maintain its physical dimensions 
and its form. under the expected disposal conditions such 
as weight of overburden and compaction eguipment. the 
presence of moisture. and microbial activity. and internal 
factors such as radiation effects and chemical changes. 
Structural stability can be provided by the waste form itself. 
processing the waste to a stable form. or placing the waste in 
a disposal container or structure that provides stability after 
disposal. 

.(21 Notwithstanding the provisions in paragraphs 3 and 4 of 
subdivision a of subsection 2. liguid wastes. or wastes 
containing liguid. shall be converted into a form that contains 
as little freestanding and noncorrosive liguid as is reasonably 
achievable. but in no case shall the liguid exceed one percent 
of the volume of the waste when the waste is in a disposal 
container designed to ensure stability, or 0.5 percent of the 
volume of the waste for waste processed to a stable form . 

.@1 Void spaces within the waste and between the waste and its 
package shall be reduced to the extent practicable. 

3. Labeling. Each package of waste shall be clearly labeled to identify 
whe~ther it is class A. class B. or class C waste. in accordance with 
subsection 1. 
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APPENDIX F 
Standards for Unrestricted Areas 

@).Surface contamination limits 

ill Alpha emitters 

ill Removable: 

.(ill Total (fixed): 

0.555 Bg= 
100 em£ 

1.665 Bg= 
100 em£ 

166.5 Bg= 
100 emil. 

832.5 Bg= 
100 em£ 

2.5 uSv= 
!!I 

.(2). Beta-Gamma emitters 

ill Removable: 3.7 B~= 
@! 100 em= 
beta-gamma 
emitters 18.5 Bg= 
except 100 cm1 
h~drogen-3) 

Removable: 37 Bg = 
( h~drogen-3) 100 em~ 

15 pCi 
100 em~ 

45 pCi 
100 em~ 

450 pCi 
100 em~ 

2250 pCi 
100 em~ 

(0.25 
mrem) 
hr 

100 pCi 
100 em~ 

500 pC~ 
100 em-

1000 pCi 
100 em£ 

= 33 dpm 
100 emil. 

average over 
any one surface 

= 1oo dpm maximum 
100 em£ 

= 1000 dpm average 
100 em£ over 

any one surface 

= 5ooo dpm maximum or 
100 em£ 

maximum at 1 em from 
surtace 

average over 
any one surface 

maximum 

average over 
any one surface 

185 Bg= 5000 pCi maximum 
100 em£ 100 em£ 

.(ill Total (fixed): 2.5 uSv= (0.25 maximum at 1 em from 
!!I mrem) surtace 

hr 

.(.!ll Concentration in air and water: Appendix B. table II of chapter 33-10-04.1 . 

.(ru Concentrations in soil and other materials except water: 

ill Radioactive material except source material and radium: Schedule A. 
column II of chapter 33-10-03 . 

.(2). Source material and radium in soil: Concentration of radionuclides above 
background concentrations for total radium. averaged over areas of one 
hundred sguare meters. shall not exceed: 

ill Five picocuries per gram of dry soil. averaged over the first fifteen 
centimeters below the surface: and 

.(ill Five picocuries per gram of dry soil. averaged over la~ers of fifteen 
centimeters thickness more than fifteen centimeters below the 
sul'face. 
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ill Source material and radium in other materials: Concentration of 
radionuchdes above background concentrations for total rad1um shall not 
exceed five picocuries per gram. 

@The level of framma radiation measured at a distance of one hundred 
centimeters rom the surface shall not exceed background. 
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APPENDIX G 
REQUIREMENTS FOR TRANSFERS OF LOW-LEVEL 

RADIOACTIVE WASTE INTENDED 
FOR DISPOSAL AT LICENSED LAND DISPOSAL 

FACILITIES AND MANIFESTS 

1. Manifest. 

A waste generator. collector. or processor who transports. or offers for 
transportation. low-level radioactive waste intended for ultimate disposal at 
a licensed low-level radioactive waste land disposal facility must prepare 
a manifest (Federal OMB Control Numbers 3150-0164. -0165. and -0166) 
reflecting information reguested on applicable United States nuclear 
regulatory commission (NRC) Forms 540 (uniform low-level radioactive 
waste manifest (shipping paper)) and 541 (uniform low-level radioactive 
waste manifest (container and waste description)) and. if necessary. on an 
applicable NRC Form 542 (uniform low-level radioactive waste manifest 
(manifest index and regional compact tabulation)). Nuclear regulatory 
commission Forms 540 and 540A must be completed and must physically 
accompany the pertinent low-level waste shipment. Upon agreement 
between shipper and consignee. NRC Forms 541 and 541A and 542 and 
542A may be completed. transmitted. and stored in electronic media with 
the capability for producing legible. accurate. and complete records on the 
respective forms. Licensees are not reguired by the department to comply 
with the manifesting requirements of chapter 33-1 0-04.1 when they ship: 

.(g} LLW for processing and expect its return (i.e .. for storage under 
their license) prior to disposal at a licensed land disposal facility: 

.till LLW that is being returned to the licensee who is the "waste 
generator" or "generator." as defined in this appendix: or 

.(g Radioactively contaminated material to a "waste processor'' that 
becomes the processor's "residual waste". 

For guidance in completing these forms. refer to the instructions that 
accompany the forms. Copies of manifests reguired by this appendix 
may be legible carbon copies. photocopies. or computer printouts that 
reproduce the data in the format of the uniform manifest. Nuclear 
regulatory commission Forms 540. 540A. 541. 541A. 542 and 542A. 
and the accompanying instructions. in hard copy. may be obtained from 
the information and records management branch. office of information 
resources management. United States nuclear regulatory commission. 
Washington. D.C. 20555. telephone (301) 415-7232. 

This appendix includes information reguirements of the department of 
transportation. as codified in 49 CFR part 172. Information on hazardous. 
medical. or other waste. required to meet environmental protection agency 
regulations. as codified in 40 CFR parts 259. 261 or elsewhere. is not 
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addresse~d in this section. and must be provided on the required EPA forms. 
However. the required EPA forms must accompany the uniform low-level 
radioactive waste manifest required by this chapter. 

As used in this appendix. the following definitions apply: 

"Chelating agent" has the same meaning as that given in chapter 33-10-01. 

"Chemical description" means a description of the principal chemical 
characteristics of low-level radioactive waste. 

"Computer-readable medium" means that the regulatory agency's computer 
can transfer the information from the medium into its memory and process 
the data. 

"Consignee" means the designated receiver of the shipment of low-level 
radioactive waste. 

"Decontamination facility" means a facility operating under a commission 
or agree~ment state license whose principal purpose ·is decontamination 
of equipment or materials to accomplish recycle. reuse. or other waste 
management objectives. and. for purposes of this chapter. is not considered 
to be a Gonsignee for LLW shipments. 

"Disposal container" means a container principally used to confine low-level 
radioactive waste during disposal operations at a land disposal facility (also 
see "high integrity container"). Note that for some shipments. the disposal 
containe~r may be the transport package. 

"EPA id19ntification number" means the number received by a transporter 
followinq application to the administrator of the environmental protection 
agency as required by 40 CFR part 263. 

"Genemtor" means a licensee operating under a commission or agreement 
state lic19nse who (1) is a waste generator as defined in this chapter. or (2) 
is the licensee to whom waste can be attributed within the context of the 
Low-Level Radioactive Waste Policy Amendments Act of 1985 (e.g .. waste 
generat19d as a result of decontamination or recycle activities). 

"High integrity container (HIC)" means a container commonly designed 
to meet the structural stability requirements of the United States nuclear 
regulatory commission in 10 CFR 61 .56. and to meet department of 
transportation requirements for a type A package. 

"Land disposal facility" means the land. buildings and structures. and 
equipm9nt which are intended to be used for the disposal of radioactive 
waste. For purposes of this chapter. a "geologic repository" as defined in 
10 CFR. part 60 or 63 is not considered a "land disposal facility". 
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Nuclear regulatory commission Forms 540. 540A. 541. 541 A. 542. and 542A 
are official NRC Forms referenced in this appendix. Licensees need not use 
originals of these NRC Forms as long as any substitute forms are equivalent 
to the original documentation in respect to content. clarity. size. and location 
of information. Upon agreement between the shipper and consignee. NRC 
Forms 541 (and 541A) and NRC Forms 542 (and 542A) may be completed. 
transmitted. and stored in electronic media. The electronic media must have 
the capability for producing legible. accurate. and complete records in the 
format of the uniform manifest. 

"Package" means the assembly of components necessary to ensure 
compliance with the packaging requirements of United States department 
of transportation regulations. together with its radioactive contents. as 
presented for transport. 

"Physical description" means the items called for on NRC Form 541 to 
describe a low-level radioactive waste. 

"Residual waste" means low-level radioactive waste resulting from 
processing or decontamination activities· that cannot be easily separated 
into distinct batches attributable to specific waste generators. This waste is 
attributable to the processor or decontamination facility. as applicable. 

"Shipper" means the licensed entity (i.e.. the waste generator. waste 
collector. or waste processor) who offers low-level radioactive waste for 
transportation. typically consigning this type of waste to a licensed waste 
collector. waste processor. or land disposal facility operator. 

"Shipping paper" means NRC Form 540 (or equivalent) and. if required. NRC 
Form 540A (or equivalent) which includes the information required by the 
department of transportation in 49 CFR part 172. 

"Source material" has the same meaning as that given in chapter 33-10-01. 

"Special nuclear material" has the same meaning as that given in chapter 
33-10-01, 

"Uniform low-level radioactive waste manifest" or "uniform manifest" means 
the combination of NRC Forms 540. 541. and. if necessary. 542. and their 
respective continuation sheets as needed. or equivalent. 

"Waste collector" means an entity. operating under a commission or 
agreement state license. whose principal purpose is to collect and 
consolidate waste generated by others. and to transfer this waste. without 
processing or repackaging the collected waste. to another licensed waste 
collector. licensed waste processor. or licensed land disposal facility. 

"Waste description" means the physical. chemical and radiological 
description of a low-level radioactive waste as called for on NRC Form 541. 

287 



"Waste generator" means an entity. operating under a comm1ss1on or 
agreement state license. who (1) possesses any material or component that 
contains radioactivity or is radioactively contaminated for which the licensee 
foresees no further use. and (2) transfers this material or component to a 
licensed land disposal facility or to a licensed waste collector or processor 
for handling or treatment prior to disposal. A licensee performing processing 
or decontamination services may be a "waste generator" if the transfer of 
low-level radioactive waste from its facility is defined as "residual waste". 

"Waste processor" means an entity. operating under a commission or 
agreement state license. whose principal purpose is to process. repackage. 
or otherwise treat low-level radioactive material or waste generated by 
others prior to eventual transfer of waste to a licensed low-level radioactive 
waste land disposal facility. 

"Waste type" means a waste within a disposal container having a unigue 
physical description (i.e .. a specific waste descriptor code or description: or 
a waste sorbed on or solidified in a specifically defined media). 

lnformati()n Reguirements. 

A. Gem~ral Information. 

The shipper of the radioactive waste. shall provide the following 
information on the uniform manifest: 

1.:. Jhe name. facility address. and telephone number of the licensee 
,shipping the waste: 

2. ,An explicit declaration indicating whether the shipper is acting as 
.a waste generator. collector. processor. or a combination of these 
identifiers for purposes of the manifested shipment: and 

3. The name. address. and telephone number. or the name and EPA 
identification number for the carrier transporting the waste. 

B. Shipment Information. 

The shipper of the radioactive waste shall provide the following 
information regarding the waste shipment on the uniform manifest: 

1.:. The date of the waste shipment: 

2. The total number of packages/disposal containers: 

~ The total disposal volume and disposal weight in the shipment: 

4. The total radionuclide activity in the shipment: 
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5. The activity of each of the radionuclides H-3. C-14. Tc-99. and 1-129 
contained in the shipment: and 

6. The total masses of U-233. U-235. and plutonium in special 
nuclear material. and the total mass of uranium and thorium in 
source material. 

C. Disposal Container and Waste Information. 

The shipper of the radioactive waste shall provide the following 
information on the uniform manifest regarding the waste and each 
disposal container of waste in the shipment: 

.1. An alphabetic or numeric identification that uniquely identifies each 
disposal container in the shipment: 

2. A physical description of the disposal container. including the 
manufacturer and model of any high integrity container: 

3. The volume displaced by the disposal container: 

4. The gross weight of the disposal container. including the waste: 

5. For waste consigned to a disposal facility. the maximum radiation 
level at the surface of each disposal container: 

6. A physical and chemical description of the waste: 

7. The total weight percentage of chelating agent for any waste 
containing more than one-tenth percent chelating agent by weight. 
plus the identity of the principal chelating agent: 

8. The approximate volume of waste within a container: 

9. The sorbing or solidification media. if any, and the identity of the 
solidification media vendor and brand name: 

10. The identities and activities of individual radionuclides contained 
in each container. the masses of U-233. U-235. and plutonium in 
special nuclear material. and the masses of uranium and thorium 
in source material. For discrete waste types (i.e.. activated 
materials. contaminated equipment. mechanical filters. sealed 
source/devices. and wastes in solidification/stabilization media). 
the identities and activities of individual radionuclides associated 
with or contained in these waste types within a disposal container 
shall be reported: · 

11. The total radioactivity within each container: and 
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12. For wastes consigned to a disposal facility. the classification of the 
waste pursuant to 10 CFR 6155. Waste not meeting the structural 
stability reguirements of 10 CFR 61.56(b) must be identified. 

D. Uncontainerized Waste Information. 

The shipper of the radioactive waste shall provide the following 
information on the uniform manifest regarding a waste shipment 
delivered without a disposal container: 

1... The approximate volume and weight of the waste: 

2. A physical and chemical description of the waste: 

3. The total weight percentage of chelating agent if the chelating 
agent exceeds one-tenth percent by weight. plus the identity of the 
principal chelating agent: 

4. For waste consigned to a disposal facility. the classification of the 
waste pursuant to 10 CFR 61.55. Waste not meeting the structural 
stability reguirements of 10 CFR 61.56(b) must be identified: 

5. The identities and activities of individual radionuclides contained in 
the waste. the masses of U-233. U-235. and plutonium in special 
nuclear material. and the masses of uranium and thorium in source 
material: and 

6. For wastes consigned to a disposal facility. the maximum radiation 
levels at the surface of the waste. 

E. Multi-Generator Disposal Container Information. 

This section applies to disposal containers enclosing mixtures of waste 
orig1inating from different generators. (Note: The origin of the LLW 
resulting from a processor's activities may be attributable to one or more 
~nerators" (including "waste generators") as defined in this appendix). 
It also applies to mixtures of wastes shipped in an uncontainerized form. 
for which portions of the mixture within the shipment originate from 
diff13rent generators. 

1... For homogeneous mixtures of waste. such as incinerator ash. 
provide the waste description applicable to the mixture and the 
volume of the waste attributed to each generator. 

2. For heterogeneous mixtures of waste. such as the combined 
products from a large compactor. identify each generator 
contributing waste to the disposal container. and. for discrete 
waste types (i.e., activated materials. contaminated eguipment. 
mechanical filters. sealed source/devices. and wastes in 
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solidification/stabilization media). the identities and activities 
of individual radionuclides contained in these waste types within 
the disposal container. For each generator. provide the following: 

.(g} The volume of waste within the disposal container: 

.(Q). A physical and chemical description of the waste. including 
the solidification agent. if any: 

.(Q} The total weight percentage of chelating agents for any 
disposal container containing more than one-tenth percent 
chelating agent by weight. plus the identity of the principal 
chelating agent: 

.@ The sorbing or solidification media. if any. and the identity of 
the solidification media vendor and brand name if the media 
is claimed to meet stability reguirements in 10 CFR 61.56(b): 
and 

.(§} Radionuclide identities and activities contained in the waste. 
the masses of U-233. U-235. and plutonium in special nuclear 
material. and the masses of uranium and thorium in source 
material if contained in the waste. 

11. Certification. 

An authorized representative of the waste generator. processor. or collector 
shall certifY by signing and dating the shipment manifest that the transported 
materials are properly classified. described. packaged. marked. and labeled 
and are in proper condition for transportation according to the applicable 
regulations of the department of transportation and the commission. A 
collector in signing the certification is certifYing that nothing has been 
done to the collected waste which would invalidate the waste generator's 
certification. 

1!1. Control and Tracking. 

A. Any licensee who transfers radioactive waste to a land disposal facility 
or a licensed waste collector shall comply with the reguirements in 
paragraphs a through i. Any licensee who transfers waste to a licensed 
waste processor for waste treatment or repackaging shall comply with 
the reguirements of paragraphs d through i. A licensee shall: 

.(g} Prepare all wastes so that the waste is classified according to 
10 CFR 61 .55 and meets the waste characteristics reguirements 
in 10 CFR 61 .56: 

.(Q). Label each disposal container (or transport package if potential 
radiation hazards preclude labeling of the individual disposal 
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container) of waste to identify whether it is class A waste. class B 
waste. class C waste. or greater than class C waste. in accordance 
with 10 CFR 61.55: 

.(Q). Conduct a quality assurance program to assure compliance with 
10 CFR 61.55 and 10 CFR 61.56 (the program must include 
management evaluation of audits): 

@ Prepare the NRC uniform low-level radioactive waste manifest as 
required by this appendix: 

.(§} Forward a copy or electronically transfer the uniform low-level 
radioactive waste manifest to the intended consignee so that either 
(i) receipt of the manifest precedes the LLW shipment or (ii) the 
manifest is delivered to the consignee with the waste at the time 
the waste is transferred to the consignee. Using both (i) and (ii) is 
also acceptable: 

ill Include NRC Form 540 (and NRC Form 540A. if required) with the 
shipment regardless of the option chosen in paragraph e: 

.(gl Receive acknowledgment of the receipt of the shipment in the form 
of a signed copy of NRC Form 540: 

.(h} Retain a copy of or electronically store the uniform low-level 
radioactive waste manifest and documentation of acknowledgment 
of receipt as the record of transfer of licensed material as required 
by 10 CFR Parts 30. 40. and 70: and 

ill For any shipments or any part of a shipment for which 
acknowledgment of receipt has not been received within the 
times set forth in this appendix. conduct an investigation in 
accordance with item E of this portion of the appendix. 

li_ Any waste collector licensee who handles only prepackaged waste 
shal~ 

.(a} Acknowledge receipt of the waste from the shipper within one week 
of receipt by returning a signed copy of NRC Form 540: 

.(Q} Prepare a new manifest to reflect consolidated shipments that meet 
the requirements of this appendix. The waste collector shall ensure 
that. for each container of waste in the shipment. the manifest 
identifies the generator of that container of waste: 

.(Q). Forward a copy or electronically transfer the uniform low-level 
radioactive waste manifest to the intended consignee so that 
either: 
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ill Receipt of the manifest precedes the LLW shipment: or 

.(2.} The manifest is delivered to the consignee with the waste at 
the time the waste is transferred to the consignee. Using both 
(1) and (2) is also acceptable: 

@ Include NRC Form 540 (and NRC Form 540A. if required) with the 
shipment regardless of the option chosen in paragraph c: 

.(e) Receive acknowledgment of the receipt of the shipment in the form 
of a signed copy of NRC Form 540: 

.ill Retain a copy of or electronically store the uniform low-level 
radioactive waste manifest and documentation of acknowledgment 
of receipt as the record of transfer of licensed material as required 
by 10 CFR parts 30. 40. and 70: 

.(g} For any shipments or any part of a shipment for which 
acknowledgment of receipt has not been received within the 
times set forth in this appendix. conduct an investigation in 
accordance with item E of this portion of the appendix: and 

!b.} Notify the shipper. the department. and the administrator of the 
nearest commission regional office when any shipment. or part of 
a shipment. has not arrived within sixty days after receipt of an 
advance manifest. unless notified by the shipper that the shipment 
has been canceled. 

C. Any licensed waste processor who treats or repackages waste shall: 

.(g} Acknowledge receipt of the waste from the shipper within one 
week of receipt by returning a signed copy of NRC Form 540: 

.(!;U Prepare a new manifest that meets the requirements of this 
appendix. Preparation of the new manifest reflects that the 
processor is responsible for meeting these requirements. 
For each container of waste in the shipment. the manifest 
shall identify the waste generators. the preprocessed waste 
volume. and the other information as required in item E of 
portion I of this appendix: 

.(.Q}. Prepare all wastes so that the waste is classified according 
to 10 CFR 61.55 and meets the waste characteristics 
reguirements in 10 CFR 61.56: 

@ Label each package of waste to identify whether it is class A 
waste. class B waste. or class C waste. in accordance with 
10 CFR 61.55 and 10 CFR 61.57· 
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(.§.). Conduct a quality assurance program to assure compliance 
with 10 CFR 61.55 and 10 CFR 61.56 (the program shall 
include management evaluation of audits): 

ill Forward a copy or electronically transfer the uniform low-level 
radioactive waste manifest to the intended consignee so that 
either (i) receipt of the manifest precedes the LLW shipment 
or (ii) the manifest is delivered to the consignee with the waste 
at the time the waste is transferred to the consignee. Using 
both (i) and (ii) is also acceptable: 

.{g} Include NRC Form 540 (and NRC Form 540A. if required) 
with the shipment regardless of the option chosen in 
paragraph f: 

.(h} Receive acknowledgment of the receipt of the shipment in the 
form of a signed copy of NRC Form 540: 

ill Retain a copy of or electronically store the uniform 
low-level radioactive waste manifest and documentation 
of acknowledgment of receipt as the record of transfer of 
licensed material as required by 10 CFR parts 30. 40. and 
~ 

ill For any shipment or any part of a shipment for which 
acknowledgment of receipt has not been received within the 
times set forth in this appendix. conduct an investigation in 
accordance with item E of this portion of the appendix: and 

ill Notify the shipper. the department. and the administrator of 
the nearest commission regional office when any shipment. 
or part of a shipment. has not arrived within sixty days after 
receipt of an advance manifest. unless notified by the shipper 
that the shipment has been canceled. 

D. The land disposal facility operator shall: 

.(g)_ Acknowledge receipt of the waste within one week of receipt by 
returning. as a minimum. a signed copy of NRC Form 540 to 
the shipper. The shipper to be notified is the licensee who last 
possessed the waste and transferred the waste to the operator. 
If any discrepancy exists between materials listed on the uniform 
low-level radioactive waste manifest and materials received. 
copies or electronic transfer of the affected forms must be returned 
indicating the discrepancy: 

.(Ql Maintain copies of all completed manifests and electronically store 
the information required by 10 CFR 61.80(1) until the department 
or commission terminates the license: and 
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(Q1 Notify the shipper. the department. and the administrator of the 
nearest commission regional office when any shipment. or part of 
a shipment. has not arrived within sixty days after receipt of an 
advance manifest. unless notified by the shipper that the shipment 
has been canceled. 

E. Any shipment or part of a shipment for which acknowledgment is not 
received within the times set forth in this section must: 

.{g)_ Be investigated by the shipper if the shipper has not received 
notification or receipt within twenty days after transfer: and 

.(b.} Be traced and reported. The investigation shall include tracing the 
shipment and filing a report with the department and the nearest 
commission regional office. Each licensee who conducts a trace 
investigation shall file a written report with the department and the 
appropriate nuclear regulatory commission regional office within 
two weeks of completion of the investigation. 
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CHAPTER 33-10-05 

33-10-05-02. Scope. This chapter applies to all licensees or registrants who 
use sources of radiation for industrial radiography. Except for those requirements 
of this chapter clearly applicable only to sealed radioactive sources, both radiation 
machines and se1aled radioactive sources are covered by this chapter. This chapter 
does not apply to medical uses of radioactive material. 

History: Amendled effective June 1, 1992: March 1. 2003. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-10-05··03. Definitions. As used in this chapter, the following definitions 
apply: 

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

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

3. "Cabinet radiography" means industrial radiography conducted in an 
enclosure or cabinet shielded so that radiation levels at every location 
on the exterior meets the oo~ditie~s dose limits for individual members 
of the public as specified in subsection 1 of section 33-10-04.1-07. 

27 4. "Cabinet X-ray system" means an X-ray system with the X-ray tube 
installed in an enclosure independent of existing architectural structures 
exce1pt the floor on which it may be placed. The cabinet X-ray system 
is intended to contain at least that portion of a material being irradiated, 
provide radiation attenuation, and exclude personnel from its interior 
during generation of ionizing radiation. Included are all X-ray systems 
designed primarily for the inspection of carry-on baggage at airline, 
railroad, and bus terminals, and in similar facilities. An X-ray tube 
used within a shielded part of a building, or X-ray equipment which 
may temporarily or occasionally incorporate portable shielding, is not 
considered a cabinet X-ray system. 

& 5. "Certified cabinet X-ray system" means an X-ray system which has been 
certified in accordance with 21 CFR 1010.2 as being manufactured and 
ass•~mbled pursuant to the provisions of 21 CFR 1020.40. 
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6. "Certifying entity" means an independent certifying organization or an 
agreement state whose industrial radiographer certification program 
has been reviewed and found to meet the applicable parts of appendix B 
of this chapter or an independent certifying organization or radiation 
control agency whose X-ray or combination certification requirements. 
or both. have been reviewed and found to be equivalent to criteria 
established by the conference of radiation control program directors. 

4:- 7. "Collimator" means a device used to limit the size, shape, afld directiofl 
of the primary radiation beam shield that is placed on the end of the 
guide tube or directly onto a radiographic exposure device to restrict 
the size of the radiation beam when the sealed source is cranked into 
position to make a radiographic exposure. 

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

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

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

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

12. "Field station" means a facility where licensed material may be stored 
or used and from which equipment is dispatched. 

13. "Guide tube projection sheath" means a flexible or rigid tube. i.e .. J tube 
for guiding the source assembly and the attached control cable from the 
exposure device to the exposure head. The guide tube may also include 
the connections necessary for attachment to the exposure device and 
to the exposure head. 

14. "Hands-on experience" means experience in all of those areas 
considered to be directly involved in the radiography process including. 
but not limited to. taking radiographs. calibration of survey instruments. 
operational and performance testing of survey instruments and 
devices. film development. posting of radiation areas. transportation 
of radiography equipment. posting of records and radiation area 
surveillance. etc .. as applicable. Excessive time spent in only one 
or two of these areas. such as film development or radiation area 
surveillance. should not be counted toward the hours of hands-on 
experience required for a radiation safety officer or radiographer. 
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15. "lnd1~pendent certifying organization" means an independent 
organization that meets the definition of certifying entity in this 
sect:ion. 

5:- 16. "Industrial radiography" or "radiography" means the examination of the 
meereseopie structure of materials by nondestructive methods using 
sources of ionizing radiation to produce radiographic images. 

17. "Lay-barge radiography" means industrial radiography performed on 
any water vessel used for laying pipe. 

&. 18. "Lixiscope" means a portable light-intensified imaging device using a 
sealed source. 

19. "Offshore platform radiography" means industrial radiography 
conducted from a platform over a body of water. 

':!-: 20. "Permanent radiographic installation" -means a shielded iflstallatiofl or 
strt:tcture desigfled or iflteflded fer radiography afld i_FI which radiography 
ts-tegularly perferFFied an enclosed shielded room. cell. or vault. not 
located at a temporary jobsite. in which radiography is performed and 
mee!tS all of the requirements of subsection 10 of section 33-10-05-04. 

8:- 21. "Personal supervision" means guidance and instruction provided 
to a radiographer traiflee radiographer's assistant by a qualified 
radiographer iflstruetor who is physically present at the site, in visual 
contact with the traiAee assistant while the traiflee assistant is using 
sou1rces of radiation and associated equipment, and in such proximity 
that immediate assistance can be given if required. 

22. "Practical examination" means a demonstration through practical 
gpQiication of the safety rules and principles in industrial radiography, 
including use of all appropriate equipment and procedures. 

23. "Radiation safety officer for industrial radiography" means an individual 
with the knowledge of and responsibility for the overall radiation safety 
procJram. who has the authority to enforce the appropriate radiation 
protection rules, standards and practices on behalf of the licensee, and 
who meets the requirements of subsection 2 of section 33-10-05-05. 

9:- 24. "Radiographer" means any individual who has successfully completed 
the training. testing, and documentation requirements of this chapter. 
and who performs or who in attendance at the site where the sealed 
source or sources are being used personally supervises industrial 
radiographic operations and who is responsible to the licensee or 
registrant for assuring compliance with the requirements of this article 
ancl all license tor certificate of registration} conditions. 
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4&. "Radiographer iflstruetor" ffleafls afly radiographer who has beef! 
authorized by the departffleflt to pro·vide Ofl the job traifliflg to 
radiographer traiflees ifl aeeordaflee vtith subdivisiofl e of subseetiofl 5 
of seetiofl 33 1 0 OS 06. 

44-: "Radiographer traiflee" ffleafls afly ifldividual who, Uflder the persoflal 
supervisiofl of a radiographer iflstruetor, uses sourees of radiatiofl, 
related hafldliflg tools, or radiatiofl survey iFJstruffleFJts duriflg the 
eourse of their iflstruetiofl. 

25. "Radiographer's assistant" means any individual who under the direct 
supervision of a radiographer. uses radiographic exposure devices. 
sealed sources or related handling tools. sources of radiation or 
radiation survey instruments in industrial radiography. 

26. "Radiographer certification" means written approval received from 
a certifYing entity stating that an individual has satisfactorily met 
certain established radiation safety, testing. and experience criteria as 
specified in this chapter. 

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

28. "Radiographic operations" means all activities associated with the 
presence of radioactive sources in a radiographic exposure device or 
with a radiation machine. Activities include. but are not limited to using. 
transporting except when being transported by a common or contract 
carrier. or storing at a temporary jobsite. performing surveys to confirm 
the adeguacy of boundaries. setting up eguipment. and any activity 
inside restricted area boundaries. Transporting a radiation machine is 
not considered a radiographic operation. 

43:- 29. "Radiographic personnel" means any radiographer, radiographer 
iFJstruetor, or radiographer traiflee radiographer's assistant. 

44:- 30. "Residential location" means any area where structures in which 
people lodge or live are located, and the grounds on which such 
structures are located including, but not limited to, houses, apartments, 
condominiums, and garages. 

31. "S-tube" means a tube through which the radioactive source travels 
when inside a radiographic exposure device. 

32. "Sealed source" means any radioactive material that is encased in 
a capsule designed to prevent leakage or escape of the radioactive 
material. 
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45:- 33. "Shielded position" means the location within the radiographic exposure 
device or storage eofltaifler •wfliefl, by maflufeeturer's desigFI, is tfle 
~~r loeatioFI for storage of tfle sealed source changer where the 
seale'd source is secured and restricted from movement. 

4&. 34. "Shie,lded-room radiography" means industrial radiography conducted 
in a room so shielded that every location on the exterior meets the 
conditions specified in subsection 1 of section 33-10-04.1-07. 

35. "Source assembly" or pig tail means an assembly that consists of the 
seale~d source and a connector that attaches the source to the control 
cable~. The source assembly may also include a stop ball used to secure 
the source in the shielded position. 

4-1-: 36. "Source changer'' means a device designed and used for replacement 
of se~aled sources in radiographic exposure devices, including those 
setffl3e eflaflgers also used for transporting and storage of sealed 
sources. 

4&. 37. "Storage area" means any location, facility, or vehicle wftieiT that is 
used to store, transport, or secure a radiographic exposure device, 
a_ storage container, a radiation machine, or a sealed source when it 
is not in use and which is locked or has a physical barrier to prevent 
accidental exposure, tampering with, or unauthorized removal of the 
device, machine. container, or sealed source. 

-49:- 38. "Storage container'' means a shielded device in which sealed sources 
are secured and stored. 

20:- 39. "Temporary jobsite" means SflY a location where iFidustrial radiography 
~:!ffermed otfler tflaFI tfle loeatiofls listed iFI a speeifie lieeflse or 
eem-Fieate of registratioFI radiographic operations are conducted and 
where sources of radiation may be stored other than those locations of 
use authorized on the license or registration. 

2+ 40. "Transport container" means a package that is designed to provide 
radiation safety and security when sealed sources are transported 
and which meets all applicable requirements of the United States 
department of transportation. 

41. "Underwater radiography" means industrial radiography performed 
when the radiographic exposure device or related equipment are 
bem~ath the surface of the water. 

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992; March 1, 
1994: March 1. 2003. 
General Authc•rity: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03,23-20.1-04 

300 



33-1 0-05-04. Equipment control. 

1. Performance requirements for industrial radiography equipment. 
Equipment used in industrial radiographic operations must meet the 
following minimum criteria: 

a. Each radiographic exposure device. source assembly, or sealed 
source. and all associated equipment must meet the requirements 
specified in American national standards institute (ANSI) 
N432-1980 "radiological safety for the design and construction of 
apparatus for gamma radiography", (published in NBS handbook 
136, issued January 1981 ). Engineering analysis may be submitted 
by an applicant or licensee to demonstrate the applicability of 
previously performed testing on similar individual radiography 
equipment components. Upon review, the department may find 
this an acceptable alternative to actual testing of the component 
pursuant to the standard. 

b. In addition to the requirements specified in subdivision a, the 
following requirements apply to radiographic exposure devices 
and associated equipment. source changers. source assemblies. 
and sealed sources. 

(1) Eaeft The licensee shall ensure that each radiographic 
exposure device must have has attached to it by the user, a 
durable, legible, clearly visible label bearing the: 

(a) Chemical symbol and mass number of the radionuclide 
in the device; 

(b) Activity and the date on which this activity was last 
measured; 

(c) Model number or product code and serial number of the 
sealed source; 

(d) Manufacturer of the sealed source; and 

(e) Licensee's name, address, and telephone number. 

(2) Radiographic exposure devices intended for use as type 8 
transport containers must meet the applicable requirements 
of 10 CFR part 71. 

(3) Modification of 8ftY radiographic exposure devices. source 
changers. and source assemblies and associated equipment 
is prohibited unless the design of any replacement 
component, including source holder, source assembly, 
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controls, or guide tubes would not compromise the design 
safety features of the system. 

c. In addition to the requirements specified in subdivisions a and b, 
the following requirements apply to radiographic exposure 
devices. source assemblies. and associated equipment that allow 
the source to be moved out of the device for reutifle eperatiefl 
radiographic operations or to source changers. 

(1) The coupling between the source assembly and the control 
cable must be designed in such a manner that the source 
assembly will not become disconnected if cranked outside 
the guide tube. The coupling must be such that it cannot be 
unintentionally disconnected under normal and reasonably 
foreseeable abnormal conditions. 

(2) The radiographic exposure device must automatically secure 
the source assembly when it is cranked back into the fully 
shielded position within the device. This securing system 
may only be released by means of a deliberate operation on 
the exposure device. 

(3) The outlet fittings, lockbox, and drive cable fittings on each 
radiographic exposure device must be equipped with safety 
plugs or covers wt:tieA- that must be installed durifl~ steFB~e 
a!'ld tFanspeFtatien to protect the source assembly from 
water, mud, sand, or other foreign matter during storage and 
transportation. 

(4) Each sealed source or source assembly must have attached 
to it or engraved in it, a durable, legible, visible label with 
the words: "DANGER RADIOACTIVE". The label must not 
interfere with the safe operation of the exposure device or 
associated equipment. 

(5) The guide tube must have passed the be able to withstand a 
crushing tests fer the control tube as specified in American 
national standards institute N432 1980 test and a kinking 
resistance test that closely approximates the crushing and 
kinking forces likely to be encountered during use. 

(6) Guide tubes must be used when moving the source out of the 
radiographic exposure device. 

(7) An exposure head or similar device designed to prevent the 
source assembly from passing out of the end of the guide 
tube must be attached to the outermost end of the guide tube 
during radiographic operations. 
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(8) The guide tube exposure head connection must be able 
to withstand the tensile test for control units specified in 
American national standards institute N432-1980. 

(9) Source changers must provide a system for assuring 
ensuring that the source will not be accidentally withdrawn 
from the changer when connecting or disconnecting the 6fi¥e 
control cable to or from a source assembly. 

d. Notwithstanding subdivision a, equipment used in industrial 
radiographic operations need not comply with section 8.9.2(c) 
of the endurance test in American national standards institute 
N432-1980, if the prototype equipment has been tested using a 
torque value representative of the torque that an individual using 
the radiography equipment can realistically exert on the lever or 
crankshaft of the control drive mechanism. 

2. Limits on le"t"els of external radiation fM levels from radiographic 
exposure devices artd ... storage containers. and source changers. 
The maximum exposure rate limits for radiograph exposure devices. 
storage containers. and source changers are two millisieverts 
[200 millirems] per hour at any exterior surface. and one-tenth 
millisievert [1 0 millirems] per hour at one meter from any exterior 
surface with the sealed source in the shielded position. 

a:- Radiegraf)hic exf)esure devices Ffleasuring less than ten 
centiFFieters [4 inches] ffoFFI the sealed seuree storage f)esitien 
te any exterior surface of the de•tiee shall have ne radiation le•i·el 
in excess of ene hundred twenty nine ten Fflillienths couloFFibs 
f)er kilegraFFI (50 Fflillireentgens] f)er hour at fifteen centiFFieters 
(6 inches] freFFI any exterior surface ef the de·vice. Radiograf)hic 
exf)esure devices Ffleasuring a FFiifliFFIUFFI ef ten centiFFieters [4 
inches] freFFI the sealed seuree storage f)Ositien te any exterior 
surface ef the device, and all storage containers fer sealed sources 
er outer containers fer radiograf)hic exf)esure devices, shall have 
no radiation le•vel in excess of fi·ve hundred sixteen ten Fflillionths 
ceuloFFibS f)er kilograFFI (200 Fflillireentgens] f)er hour at any exterior 
surface, and twe hundred fifty hundred Fflillienths couloFFibs f)er 
l<ilegraFFI (1 0 Fflillireentgens] f)er hour at one Ffleter (39.4 inches] 
freFFI any exterior surface. The radiation levels Sf)ecified are with 
the sealed source in the shielded (i.e., "off'') f)esitien. 

fr. Subdivision a of this subsection af)f)lies to all equif)Fflent 
Fflaflt:Jfaett:Jred f)Fier te Jant:Jary 10, 1992. After January 10, 
1996, radiograf)hic equif)Fflent ether than storage containers and 
set:Jrce changers Fflust Ffleet the reqt:JireFFients ef st:Jbseetien 1, 
and subsection 2 af)f)lies only te storage containers and source 
changers. 
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3. Locking of so1:1rees of radiatiofl radiographic exposure devices. 
storatge containers. and source changers. 

a. Each source of radiatiofl radiographic exposure device shall 
be provided with a lock or lockable outer container designed 
to prevent unauthorized or accidental production of radiation or 
removal or exposure of a sealed source and shall be kept locked 
j'and if a keyed-lock. with the key removed at all times) at all 
times except when under the direct surveillance of a radiographer 
or radiographer treiflee radiographer's assistant, or as may 
be otherwise authorized pursuant to subsection 1 of section 
:33-10-05-06. Each storage container and source changer likewise 
shall be provided with a lock and must be kept locked when 
t:ontaining sealed sources except when the container is under 
jthe direct surveillance of a radiographer or radiographer traiflee 
radiographer's assistant. 

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

c. The sealed source must be secured in its shielded position by 
locking the exposure device or securing the remote control each 
time the sealed source is returned to its shielded position. Then a 
survey must be performed to determine that the sealed source is 
in the shielded position pursuant to subdivision b of subsection 3 
of section 33-10-05-06. 

d. The control panel of each radiation machine shall be equipped with 
a lock that will prevent the unauthorized use of an x-ray system 
or the accidental production of radiation. The radiation machine 
shall be kept locked and the key removed at all times except when 
under the direct supervision of a radiographer or a radiographer's 
assistant. 

4. Storage precautions. 

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

b. Radiographic exposure devices, source changers, or transport 
containers that contain radioactive material may not be stored in 
residential locations. This requirement does not apply to storage 
of radioactive material in a vehicle in transit for use at temporary 
jobsites, if the licensee complies with subdivision c and if the 
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vehicle does not constitute a permanent storage location as 
described in subdivision d. 

c. If a vehicle is to be used for storage of radioactive material, 
a vehicle survey must be performed after securing radioactive 
material in the vehicle and before transport to ensure that radiation 
levels do not exceed the limits specified in subsection 3 of section 
33-1 0-04.1-16 at the exterior surface of the vehicle. 

d. A storage or use location is permanent if radioactive material is 
stored at the location for more than ninety days and any one or 
more of the following applies to the location: 

(1) Telephone service is established by the licensee. 

(2) Industrial radiographic services are advertised for or from the 
location. 

(3) Industrial radiographic operations are conducted at other 
sites due to arrangements made from the location. 

5. Radiation survey instruments. 

a. The licensee or registrant shall maintain sufficient calibrated and 
operable radiation survey instruments to make physical radiation 
surveys as required by this chapter and chapter 33-10-04.1. 
Instrumentation required by this subsection must ha·te a FSFI~e 
sueh that fi·o·e huFteree si>ffeeFt eillieFtths eeuleFFtes ~er l(ile~raFFt 
[2 FFtillireeFtt~eFts] ~er heur threu~h twe huFteree fifty FFtillieFtths 
eeuleFFtes ~er kile~raFFt [1 reeFtt~eFt] ~er heur eafl ee FFteasuree 
be capable of measuring a range from two hundredths millisievert 
[2 millirems] per hour through one hundredth sievert [1 rem] per 
hour. 

b. Each radiation survey instrument shall be calibrated: 

(1) At energies appropriate for use and at intervals not to exceed 
#tree six months and after eeeh- instrument servicing. except 
for battery changes. 

(2) Such that accuracy within plus or minus twenty percent can 
be demonstrated. 

(3) At two points located approximately one-third and two-thirds 
of full-scale on each scale for linear scale instruments; at 
midrange of each decade, and at two points of at least one 
decade for logithmic scale instruments; and at a~~rewiate 
~ for digital instruments. at three points between two 
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hundredths and ten millisieverts [2 and 1000 millirems] per 
hour. 

c. l~ecords of these calibrations must be maintained for twe three 
years after the calibration date for inspection by the department. 

d. lEach radiation survey instrument must be checked with a radiation 
:source at the beginning of each day of use and at the beginning of 
1each workshift to ensure it is operating properly. 

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

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

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

c. The leak test shall be capable of detecting the presence of one 
hundred eighty-five becquerels [0.005 microcurie] of removable 
contamination on the sealed source. An acceptable leak test 
for sealed sources in the possession of a radiography licensee 
would be to test at the nearest accessible point to the sealed 
source storage position, or other appropriate measuring point, by a 
procedure to be approved pursuant to paragraph 5 of subdivision a 
of subsection 3 of section 33-10-03-05. Records of leak test results 
shall be kept in units of becquerels [microcuries] and maintained 
for inspection by the department for twe three years after the 
required leak test is performed. 

d. Any test conducted pursuant to subdivisions b and c which 
reveals the presence of one hundred eighty-five becquerels [0.005 
microcurie] or more of removable radioactive material shall be 
considered evidence that the sealed source is leaking. The 
licensee shall immediately withdraw the equipment involved from 
use and shall cause it to be decontaminated and repaired or to be 
disposed of, in accordance with this article. Within five days after 
obtaining results of the test, the licensee shall file a report with the 
department describing the equipment involved, the test results, 
and the corrective action taken. 

306 



e. Eael'l radiogra~l'lie ex~osure de·tiee must ~'lave ~ermanently 
attael'led to it a durable tag 'tVI'liel'l l'las, as a minimum, tl'le 
instruction: "Danger Radioaeti~·e Material Do Not Handle 
Notify· Civil AutRorities if Found". Each exposure device using 
depleted uranium shielding and an S-tube configuration must 
be tested for depleted uranium contamination at intervals not 
to exceed twelve months. The analysis must be capable of 
detecting the presence of one hundred eighty-five becguerels 
[0.005 microcurie) of radioactive material on the test sample and 
must be analyzed by a person specifically authorized by the United 
States nuclear regulatory commission or another agreement 
state. Should this testing reveal the presence of one hundred 
eighty-five becguerels (0.005 microcurie] or more of removable 
depleted uranium contamination. the exposure device must be 
removed from use until an evaluation of the wear on the S-tube 
has been made. Should the evaluation reveal that the S-tube 
is worn through. the device may not be used again. Depleted 
uranium shielded devices do not have to be tested for depleted 
uranium contamination while in storage and not in use. Before 
using or transferring such a device. however. the device must be 
tested for depleted uranium contamination if the interval of storage 
exceeded twelve months. Records of depleted uranium leak tests 
must be kept in units of becguerels [microcuries] and maintained 
for inspection by the department for three years after the required 
test is performed. 

7. Quarterly inventory. Each licensee shall conduct a quarterly physical 
inventory at intervals not to exceed three months to account for all 
sealed sources and radiography exposure devices containing depleted 
uranium received er and possessed by the licensee. The records 
of the inventories shall be maintained for twe three years from the 
date of the inventory for inspection by the department and shall 
include the quantities and kinds of radioactive material, the location of 
sealed sources, the date of the inventory, the name of the individual 
conducting the inventory, the manufacturer, the model number, and the 
serial number. 

8. Utilization logs. Each licensee or registrant shall maintain current 
logs, which shall be kept available for inspection by the department for 
twe three years from the date of the recorded event, showing for each 
source of radiation the following information: 

a. A unique identification, suel'l as description. including make. model. 
and serial number; of each radiation machine, eaeR- sealed source. 
radiographic exposure device, or transport or storage container in 
which a sealed source is located, and eaeR sealed souree. 

b. The identity name and signature of the radiographer to whom 
assigned. 
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c. Locations where used and dates of use. 

d. The dates each source of radiation is removed from storage and 
returned to storage. 

e. For permanent radiographic installations. the dates each radiation 
machine is energized. 

9. Inspection and maintenance. 

a. Eact:l liceflsee er re~;~istraflt st:lall eflsure tt:lat ct:lecl<s fer ebvieus 
defects in radiatiefl mact:lifles, radie~;~ra13hic ex13esure de·vices, 
sterage centainers, and seurce changers are 13erfermed 13rier te 
eact:l day er st:lift tt:le equij3ffleflt is used. The radiographer shall 
perform visual and operability checks on survey meters. radiation 
machines. radiographic exposure devices. transport and storage 
containers. associated equipment. and source changers before 
use on each day the equipment is to be used to ensure that the 
equipment is in good working condition. that the sources are 
adequately shielded and that required labeling is present. Survey 
instrument operability must be performed using check sources or 
other appropriate means. If equipment problems are found. the 
equipment must be removed from service until repaired. 

b. Eact:l licensee er re~;~istraflt st:lall ceflduct a 13ffi!;JFam ef at least 
quarterly ifls13ectiefl and maiflteflaflce ef radiatiefl mact:lifles, 
radiegra13l=tic ex13esure de·vices, sterage containers, and seurce 
chaRgers te assure J3Fe13er fuflctienifl~;J ef cemf:)efleflts im13ertaflt 
te safety. All B1313reJ3riate 13arts shall be maifltained in accerdaflce 
witt:! tt:le maflufacturer's Sj3ecificatiens. Recerds ef iflsj3ectiefl afld 
maiflteflaflce st:lall be maifltaifled fer ifls13ectien by tt:le de13artmeflt 
fer twe years frem tt:le date tt:le iflSJ3ectien afld maintenaflce 
is 13erfermed. Each licensee or registrant shall have written 
procedures for. and perform: 

ill Inspection and routine maintenance of radiation machines. 
radiographic exposure devices. source changers. associated 
equipment. transport and storage containers. and survey 
instruments at intervals not to exceed three months or before 
the first use thereafter to ensure the proper functioning of 
components important to safety. Replacement components 
shall meet design specifications. If equipment problems are 
found. the equipment must be removed from service until 
repaired . 

.(21 Inspection and maintenance necessary to maintain the 
type B packaging used to transport radioactive materials. 
The inspection and maintenance program must include 
procedures to assure that type B packages are shipped and 
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maintained in accordance with the certificate of compliance 
or other approval. 

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

d. Records of inspection and maintenance shall be maintained for 
inspection by the department for three years from the date the 
inspection and maintenance is performed. Each licensee shall 
maintain records of equipment problems found in daily checks and 
quarterly inspections of radiographic exposure devices. transport 
and storage containers. associated equipment. source changers. 
and survey instruments and retain each record for three years after 
it is made. The record must include the date of check or inspection. 
name of inspector. equipment involved. any problems found. and 
what repair or maintenance. if any, was done. 

10. Permanent radiographic installati"ons. Permanent radiographic 
installations having high radiation area entrance controls of the type 
described in subsection 1 of section 33-1 0-04.1-1 0 shall also meet the 
following requirements: 

a. Each entrance that is used for personnel access to the high 
radiation area shall have betf:t either: 

ill An entrance control of the type described in section 
33-10-04.1-10 that reduces the radiation level upon entry 
into the area: or 

.(2} Both conspicuous visible and audible warning signals to 
warn of the presence of radiation. The visible signal shall be 
activated by radiation whenever the source is exposed or the 
machine is energized. The audible signal shall be activated 
when an attempt is made to enter the installation while the 
source is exposed or the machine is energized. 

b. The cofltrol de·vice or alarm system shall be tested for proper 
operatiofl at the begiflfliflg of each day of equipmeflt use. If a 
cofltrol device or alarm system is operatifl~ improperly, it must be 
immediately labeled as defective afld repaired before ifldustrial 
radiographic operatiofls are resumed. Records of these tests 
shall be maifltaifled for iflspectiofl by the departmeflt for tvt·o years 
from the date the tests were coflducted. The control device or 
alarm system must be tested for proper operation with a radiation 
source each day before the installation is used for radiographic 
operations. The test must include a check of both the visible and 
audible signals. Entrance control devices that reduce the radiation 
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.level upon entry must be tested monthly. If an entrance control 
!device or an alarm is operating improperly. it must be immediately 
,labeled as defective and repaired within seven calendar days. 
The facility may continue to be used during this seven-day 
period. provided the licensee or registrant implements continuous 
.surveillance and uses an alarm ratemeter. Records of these tests 
.shall be maintained for inspection by the department for three 
years from the date the tests were conducted. 

11. Rep1orting requirements. 

a. In addition to the reporting requirements specified in subsection 5 
of section 33-10-04.1-16 and under other sections of this chapter, 
each licensee or registrant shall provide a written report to the 
department, within thirty days of the occurrence of any of the 
following incidents involving radiographic equipment: 

( 1) Unintentional disconnection of the source assembly from the 
control cable. 

(2) Inability to retract the source assembly to its fully shielded 
position and secure it in this position. 

(3) Failure of any component (critical to safe operation of 
the radiographic exposure device) to properly perform its 
intended function. 

!4.1 An indicator on a radiation machine fails to show that radiation 
is being produced. and exposure switch fails to terminate 
production of radiation when moved to the off position. or a 
safety interlock fails to terminate x-ray production. 

b. The licensee or registrant shall include the following information in 
each report submitted under subdivision a: 

(1) A description of the equipment problem. 

(2) Cause of each incident, if known. 

(3) Manufacturer et=trl... model number. and serial number of 
equipment involved in the incident. 

(4) Place, time, and date of the incident. 

(5) Actions taken to establish normal operations. 

(6) Corrective actions taken or planned to prevent recurrence. 

310 



(7) Qualifications Names and qualifications of personnel involved 
in the incident. 

c. Reports of overexposure submitted under subsection 3 of section 
33-10-04.1-16 which involve failure of safety components of 
radiography equipment must also include the information specified 
in subdivision b. 

~ Any licensee conducting radiographic operations or storing 
radioactive material at any location not listed on the license for a 
period in excess of one hundred eighty days in a calendar year. 
shall notifY the department prior to exceeding the one hundred 
eighty days. 

12. Labeling. storage. and transportation. 

a. The licensee may not use a radiographic exposure device. source 
changer. or a container to store licensed material unless the 
radiographic exposure device. source changer. or the storage 
container has securely attached to it a durable. legible. and clearly 
visible label bearing the standard trefoil radiation caution symbol 
conventional colors. i.e .. magenta. purple. or black on a yellow 
background. having a minimum diameter of twenty-five millimeters. 
and the wording: 

CAUTION* - RADIOACTIVE MATERIAL 
NOTIFY CIVIL AUTHORITIES (or "NAME OF COMPANY") 
* or "DANGER" 

b. The licensee may not transport licensed material unless the 
material is packaged. and the package is labeled. marked. and 
accompanied with appropriate shipping papers in accordance with 
regulations set out in chapter 33-10-13. 

c. Locked radiographic exposure devices. radiation machines. source 
changers. and storage containers must be physically secured to 
prevent tampering or removal by unauthorized personnel. The 
licensee shall store licensed material in a manner which will 
minimize danger from explosion or fire. 

~ The licensee shall lock and physically secure the transport package 
containing licensed material in the transporting vehicle to prevent 
accidental loss. tampering. or unauthorized removal of the licensed 
material from the vehicle. 

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992; March 1, 
1994; May 1, 1998: March 1. 2003. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 
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33-1 0-0S.-05. Personal radiation safety requirements for radiographic 
personnel. 

1. Conducting industrial radiographic operations . 

.5i:. Whenever radiography is performed at a location other than a 
permanent radiographic installation. the radiographer must be 
accompanied by at least one other qualified radiographer or an 
individual who has at a minimum met the requirements for and is 
designated as a radiographer's assistant. The additional qualified 
individual shall observe the operations and be capable of providing 
immediate assistance to prevent unauthorized entry. Radiography 
may not be performed if only one qualified individual is present. 

12:. All radiographic operations conducted at locations of use 
authorized in the license must be conducted within a permanent 
radiographic installation. unless specifically authorized by the 
department. 

c. A licensee may conduct lay-barge. offshore platform. or underwater 
radiography only if procedures have been approved by the 
department. the United States nuclear regulatory commission. or 
by another agreement state. 

d. Except when physically impossible. collimators shall be used in 
industrial radiographic operations that use radiographic exposure 
devices that allow the source to be moved out of the device. 

2. Radiation safety officer for industrial radiography. The radiation 
safety officer shall ensure that radiation safety activities are being 
performed in accordance with approved procedures and regulatory 
requirements in the daily operation of the licensee's or registrant's 
proqram. 

a. The minimum qualifications. training. and experience for radiation 
safety officers for industrial radiography are as follows: 

ill Completion of the training and testing requirements of section 
33-1 0-05-05; 

.(2} Two thousand hours of hands-on experience as a qualified 
radiographer in industrial radiographic operations: and 

Ql Formal training in the establishment and maintenance of a 
radiation protection program. 

b. The department will consider alternatives when the radiation 
safety officer has appropriate training and experience in the field 
of ionizing radiation. and in addition. has adequate experience and 
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knowledge with respect to the establishment and maintenance of 
a radiation safety protection program. 

c. The specific duties and authorities of the radiation safety officer 
include. but are not limited to: 

ill Establishing and overseeing all operating. emergency, and 
ALARA procedures as reguired by this article. and reviewing 
them regularly to ensure that the procedures in use conform 
to department regulations and to the license or registration 
conditions: 

.(2.1 Overseeing and approving all phases of the training program 
for radiographic personnel. ensuring that appropriate and 
effective radiation protection practices are taught: 

.@} Ensuring that reguired radiation surveys and leak tests 
are performed and documented in accordance with the 
regulations. including any corrective measures when levels 
of radiation exceed established limits: 

® Ensuring that personnel monitoring devices are calibrated 
and used properly by occupationally exposed personnel. that 
records are kept of the monitoring results. and that timely 
notifications are made as reguired by section 33-1 0-05-05: 
and 

@ Ensuring that operations are conducted safely and to assume 
control for instituting corrective actions. including stopping of 
operations when necessary. 

3. Training and testing. 

a. The licensee or registrant shall not permit any individual to act as 
a radiogra19her traiRee uRtil sueh iRdi·vidual has reeeived eo19ies 
of, iRstruetioRs iR, aRd has demoRstrated aR uRderstaRdiRg of 
radiographer's assistant until the individual: 

(1) The subjeets outliRed iR a1919eRdix A of this eha19ter Has 
received copies of and completed a course of at least 
forty hours on the subjects outlined in appendix A of this 
chapter. the rules contained in this chapter and in the 
applicable sections of chapters 33-10-03. 33-10-04.1. 
and 33-10-10. the applicable United States department 
of transportation regulations as referenced in chapter 
33-10-13. the appropriate department license or certificate of 
registration: and the licensee's or registrant's operating and 
emergency procedures. The course shall be one that has 
been accepted by the department. another state radiation 
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control agency. or the United States nuclear regulatory 
commission; 

(2) The rules col9taiHeel il9 this chapter a19el iH the applicable 
sectiol9s of chapters 33 10 04.1, 33 10 10, a19el 33 10 13; 
Has developed competence to use. under the personal 
supervision of the radiographer. the radiographic exposure 
devices, sealed sources. associated equipment, radiation 
machines. and radiation survey instruments that the assistant 
will use: 

(3) The appropriate elepartmeHt licel9se or certificate ef 
registratioH; a19el Has demonstrated understanding of the 
instructions provided under paragraph 1 by successfully 
completing a written test administered by the licensee or 
registrant on the subjects covered and has demonstrated 
competence in the use of hardware described in paragraph 2 
by successful completion of a practical examination 
administered by the licensee or registrant on the use of 
such hardware: and 

(4) -The Has demonstrated an understanding of the licensee's or 
registrant's operating and emergency procedures. 

b. The licensee or registrant shall not permit any individual to act as 
a radiographer, as defined in this chapter, unless such individual: 

(1) Has met the requirements of subdivision a of subsection 4 ~; 

(2) Has completed at least thirty elays ef 019 the joe trail9iHg by a 
raeliographer il9structor as a raeliographer traiHee two months 
of on-the-job training as a radiographer's assistant following 
completion of the requirements of subdivision a of subsection 
4 ~Note: This requirement does not apply to individuals 
designated as radiographers prior to March 1, 1992';'); 

(3) Has received training in the use of the licensee's or 
registrant's radiographic exposure devices. radiation 
machines. sealed sources. in the daily inspection of devices 
and associated equipment, and in the use of radiation survey 
instruments: 

® Has demonstrated competence in the use of sources of 
radiation, radiographic exposure devices, related handling 
tools, and radiation survey instruments wh1eiT that may 
be employed in industrial radiographic assignments 
by successful completion of a practical examination 
administered by the licensee or registrant covering this 
material; 
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'(47 Has deR'IeRstrated aR URderstaRdiRg ef the iRstruetieRs iR 
subdivisieR a ef subseetieR 1 by sueeessful eeR'IpletieR ef a 
writteR test aRd a field exaR'IiRatieR eR the subjects eevered; 
artti 

(5) Has successfully completed, within the last five years, 8ft 

a radiographer certification examination administered by the 
department or a third paFty desigRated by the depaFtR'IeRt. 
another certifying entity that affords the same or comparable 
certification standards of this chapter of the North Dakota 
radiological health rules: and 

(6) Possesses a current ideRtifieatieR eaFd issued pursuaRt te 
subseetieR 6 issued by the depaFtR'IeRt er ether eeFtifyiRg 
eRtity reeegRiz:ed industrial radiographer certification 
identification card issued pursuant to subsection 7 by 
the department or other certifying entity that affords the same 
or comparable certification standards of this chapter of the 
North Dakota radiological health rules. 

c. ReeeFds ef the abeve traiRiRg, iReludiRg eepies ef \VritteR tests 
aRd dates ef eral tests aRd field exaR'IiRatieRs, shall be R'ISiRtaiRed 
by the lieeRsee er registraR! fer iRspeetieR by the depaFtR'IeRt fer 
three years fellewiRg terR'IiRatieR ef eR'IpleyR'IeRt. The licensee 
or registrant shall provide annual refresher safety training for 
each radiographer and radiographer's assistant at intervals not to 
exceed twelve months. 

d. Eaeh lieeRsee er registraRt shall eeRduet aR iRterRal audit 
pregraffi te eRsure that the depaFtR'IeRt's radieaetive R'laterial 
lieeRse eeRditieRs aRd the lieeRsee's er registraRt's eperatiRg 
aRd eR'!ergeRey preeedures ere felle·Ned by eaeh radiegrapher. 
These iRterRal audits shall be perferR'Ied at least quarterly, aRd 
eaeh radiegrapher shall be audited at least quaFterly. ReeeFds ef 
iRterRal audits shall be R'laiRtaiRed fer iRspeetieR by the depaFtR'IeRt 
fer tv1e years freR'I the date ef the audit. Except as provided in 
paragraph 4. the radiation safety officer or designee shall conduct 
an inspection program of the job performance of each radiographer 
and radiographer assistant to ensure that regulations. the license 
or registration requirements. and the applicant's operating and 
emergency procedures are followed. The inspection program 
must: 

ill Include observation of the performance of each radiographer 
and radiographer's assistant during an actual industrial 
radiographic operation. at intervals not to exceed six months . 

.(2.1 Provide that. if a radiographer or a radiographer's assistant 
has not participated in an industrial radiographic operation 
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for more than six months since the last inspection. the 
radiographer must demonstrate knowledge of the training 
requirements of paragraph 3 of subdivision b and the 
radiographer's assistant must redemonstrate knowledge of 
the training requirements of paragraph 2 of subdivision a 
by a practical examination administered by the licensee or 
registrant before these individuals can next participate in a 
radiographic operation . 

.@1 The department may consider alternatives if the individual 
serves as both radiographer and radiation safety officer. 

® If a single individual serves as both radiographer and 
radiation safety officer and performs all radiography 
operations. an inspection program is not required. 

e. Each licensee shall maintain the following records of training and 
certification for three years after the record is made: 

ill Records of training of each radiographer and each 
radiographer's assistant. The record must include 
radiographer certification documents and verification of 
certification status. copies of written tests. dates of oral and 
practical examinations. and names of individuals conducting 
and receiving the oral and practical examinations: and 

.(2} Records of annual refresher safety training and semiannual 
inspections of job performance for each radiographer and 
each radiographer's assistant. The records must list the 
topics discussed during the refresher safety training. the 
dates the annual refresher safety training was conducted. 
and names of the instructors and attendees. For inspections 
of job performance. the records must also include a list 
showing the items checked and any noncompliances 
observed by the radiation safety officer. 

r. 4. Opt!rating and emergency procedures. 

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

a: ill The handling and use of sources of radiation for industrial 
radiography to be employed such that no individual is likely 
to be exposed to radiation doses in excess of the limits 
established in chapter 33-10-04.1. 

b:· .(2} Methods and occasions for conducting radiation surveys. 
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e:- Q} Methods for posting and controlling access to radiographic 
areas. 

ti:- ® Methods and occasions for locking and securing sources of 
radiation. 

e:- @ Personnel monitoring and the use of personnel monitoring 
equipment, including ste~s that must ee taken immediately 
ey radiogra~hy ~ersonnel ifl the eveflt a ~ocket dosimeter is 
found to ee o# scale. 

f:. !§.1 Trafls~ortatiofl to field locatiofls, includiFIQ ~ackiFIQ of sources 
of radiatiofl ifl the 'l'ehicles, ~ostiFIQ of ·vehicles, afld control 
of sources of radiatiofl euriFIQ trafls~ortation. Transporting 
sealed sources to field locations. including packing of 
radiographic exposure devices and storage containers in the 
vehicles. placarding of vehicles when needed. and controlling 
of the sealed sources during transportation. 

Q":" ill Minimizing exposure of individuals in the event of an accident 
or incident. including a source disconnect. a transport 
accident. or loss of a source of radiation. 

ft.:- .(ID The procedure for notifying proper personnel in the event of 
an accident or incident. 

t:- 00 Maintenance of records. 

j:- .(1Q1 The inspection t:tftrl ... maintenance and operability checks of 
radiographic exposure devices and associated eguipment, 
souree chaflgers survey instruments. alarm ratemeters. 
transport containers, storage containers, and radiation 
machines. 

!11.1 Steps that must be taken immediately by radiography 
personnel in the event a pocket dosimeter is found to be 
off-scale or an alarm ratemeter alarms unexpectedly . 

.(.12). The procedures for identifying and reporting eguipment 
defects and noncompliant activities. 

ill). Source recovery procedures if the licensee will perform 
source recovery . 

.Q, The licensee or registrant shall maintain copies of current operating 
and emergency procedures until license or registration termination. 
Superseded material must be retained for three years after the 
change has been made. 
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& Peft:tennel menitering eentrel. 

a:- Tne liceflsee or registraflt snail Rot J:~ermit afly ifldi·vidual to act as 
a radiograJ:~ner or as a radiograJ:~ner traiflee uflless, at all times 
duriflg radiograJ:~nic OJ:leratiofls, eacn sucn ifldividual wears a 
direct readiflg J:IOCI(et dosimeter, afl alarm ratemeter, afld either 
a film badge or a tnermolumiflesceflt dosimeter e:x:ceJ:~t tnat for 
J:~ermafleflt radiograJ:~ny facilities wnere otner aJ:lJ:lFOJ:!Fiate alarmiflg 
or warfliflg devices are ifl routifle use, tne weariflg of afl alarmiflg 
ratemeter is FIOt reetuired. Pocket dosimeters snail na"i·e a raflge 
from z:ero to at least fifty six: milliofltns coulombs J:~er Idiogram 
(200 milliroefltgefls] afld snail be recharged daily or at tne start of 
eacn shift. Eacn badge OF tnermolumiflesceflt dosimeter snail be 
assigfled to afld worfl by oflly oRe ifldividual. 

b:- Poclmt dosimeters snail be read afld e:x:J:~osures recofded at least 
Oflce daily. 

e:- Poel(et dosimeters snail be cnecl(ed for correct reSJ:!Oflse to 
radiatiofl at periods Rot to e:x:ceed oRe year. Acceptable dosimeters 
snail read ·uitnifl plus or miflus thirty perceflt of tne true radiatiofl 
e:x:J3osure. Records oftnis cneclt must be maifltaifled for iFlspectiofl 
by tne departmeflt for hvo years from tne date of tne aflflual cnecl( 
for correct resJ:loflse. 

d:- If afl ifldi'4'idual's pocl(et dosimeter is discharged beyofld its raRge, 
ifldustrial radiographic operatiofls by tnat ifldividual snail cease afld 
tne ifldividual's film badge or tnermolumiflesceflt dosimeter must be 
processed immediately. Tne ifldi'4'idual may Rot retum to work 'llvitn 
sources of radiatiofl ufltil a determiflatiofl of tne radiatiofl e:x:J3osure 
nas beeR made. 

e:- Reports received from tne film badge or tnermolumiflesceflt 
dosimeter processor afld records of daily pocl(et dosimeter 
readiflgs snail be keJ:~t for iflspectiofl by tne departmeflt ufltil tne 
departmeflt authorizes disJ:~ositiofl. 

f:- If a film badge or tnermolumiflesceflt dosimeter is lost or damaged, 
tne worl(er snail cease worl( immediately Ufltil a replacemeflt 
film badge or tnermolumiflesceflt dosimeter is provided afld tne 
e:x:J3osure is calculated for tne time period from issuaflce to loss or 
damage of tne film badge or tnermolumiflesceflt dosimeter. 

~ Eacn alarm ratemeter must: 

f47 Be cneclted to eflsure tnat tne alarm fuflctiofls properly 
(souflds) prior to use at tne start of eacn snift; 
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t27 Be set to ~ive aA alarm si~Aal at a preset dose rate of oAe 
huAdred tvveAty AiAe millioAths coulombs per kilo~ram [500 
milliroeAt~eAsl per hour; 

@7 Require special meaRs to chaA~e the preset alarm fuAetioA; 
8ftd: 

{47 Be calibrated at periods Aot to exceed oAe year for correct 
respoAse to radiatioA: Acceptable ratemeters must alarm 
withiA plus or miAus tvveAty perceAt of the true radiatioA dose 
teHe; 

5. Personnel monitoring. 

a. The licensee or registrant may not permit any individual to act as 
a radiographer or a radiographer's assistant unless. at all times 
during radiographic operations. each individual wears. on the 
trunk of the body. a combination of a direct-reading dosimeter. 
an operating alarm ratemeter. and an individual monitoring 
device that is processed and evaluated by an accredited national 
voluntary laboratory accreditation program (NVLAP) processor. 
At permanent radiography installations where other appropriate 
alarming or warning devices are in routine use. the wearing of an 
alarming ratemeter is not reguired. 

ill Pocket dosimeters must have a range from zero to two 
millisieverts [200 milliroentgens] and must be recharged at 
the start of each shift. Electronic personal dosimeters may 
only be used in place of ion-chamber pocket dosimeters . 

.(2). Each individual monitoring device must be assigned to and 
worn by only one individual. 

.(ID Individual monitoring devices must be replaced at periods not 
to exceed one month . 

.@} After replacement. each individual monitoring device must be 
processed as soon as possible. 

b. Direct-reading dosimeters. such as pocket dosimeters or electronic 
personal dosimeters. must be read and the exposures recorded 
at the beginning and end of each shift. and records must be 
maintained for inspection by the department for three years from 
the date of the reading. 

c. Pocket dosimeters. or electronic personal dosimeters. must be 
checked at periods not to exceed twelve months for correct 
response to radiation. and records must be maintained for 
inspection by the department for three years from the date of the 
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~mnual response check. Acceptable dosimeters must read within 
plus or minus twenty percent of the true radiation exposure. 

d. jf an individual's pocket dosimeter is found to be off-scale or 
lf an individual's electronic personal dosimeter reads greater 
!han two millisieverts [200 milliroentgens]. and the possibility of 
radiation exposure cannot be ruled out as the cause. the individual 
JllOnitoring device must be sent for processing within twenty-four 
j1ours. In addition the individual may not resume work associated 
]Nith the use of sources of radiation until a determination of the 
individual's radiation exposure has been made. This determination 
J11Ust be made by the radiation safety officer or the radiation 
]Safety officer's designee. The results of this determination must 
]be included in the records maintained for inspection by the 
!::iepartment until license or registration termination. 

e. .If the individual monitoring device is lost or damaged. the worker 
:shall cease work immediately until a replacement individual 
.monitoring device is provided and the exposure is calculated for 
.the time period from issuance to loss or damage of the individual 
monitoring device. The results of the calculated exposure and the 
time period for which the individual monitoring device was lost or 
damaged must be included in the records maintained for inspection 
by the department until license or registration termination. 

L. Reports received from the accredited NVLAP individual monitoring 
device processor must be retained for inspection by the department 
until license or registration termination. 

9.:. Each alarm ratemeter must: 

ill Be checked. without being exposed to radiation. to ensure 
that the alarm functions properly (sounds) before using at the 
start of each shift: 

.(2.1 Be set to give an alarm signal at a preset dose rate of five 
mSv per hour [500 mrem per hour] with an accuracy of plus 
or minus twenty percent of the true radiation dose rate: 

.Ql Require special means to change the preset alarm function: 
and 

!4). Be calibrated at periods not to exceed twelve months for 
correct response to radiation. The licensee shall maintain 
records of alarm ratemeter calibrations for three years from 
the date of calibration. 

4:- 6. Supervision of radiographer trainee assistants. Whenever 
a raeie~FapheF tFaiflee radiographer's assistant uses sources of 
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radiation. including radiation machines. radiographic exposure devices, 
sealed soufees associated eguipment or related souree handling 
tools, or sealed sources or conducts radiation surveys required by 
subdivisions b Sftrl ... c, and e of subsection 3 of section 33-1 0-05-06 
to determine that the sealed source has returned to the shielded 
position or the radiation machine has stopped producing radiation after 
an exposure, the fBdio~FBpf=lef tFBiRee radiographer's assistant shall 
be under the personal supervision of a radiographer instFUetof. The 
personal supervision must include: 

a. The radiographer's physical presence at the site where the sources 
of radiation are being used: 

b. The availability of the radiographer to give immediate assistance if 
reguired: and 

c. The radiographer's direct observation of the assistant's 
performance of the operations referred to in this subsection. 

5-: 7. Identification card. 

a. Aft A radiographer certification identification card will be issued to 
each individual who: 

(1) Provides the department with documentation showing 
completion of-;,;. 

(a) The FBdio~FBpf=lef tFBinee radiographer's assistant 
training requirements in subdivision a of subsection 4- ~. 

(b) The radiographer on-the-job training and the 
demonstration of competence requirements 
in paragraphs 2, 3, and 4 of subdivision b of 
subsection 4- ~. 

(2) The requirements in paragraph 1 do not apply to individuals 
designated as radiographers prior to March 1, 1992. 

(3) Has successfully completed, within the last five years, the 
examination required in paragraph 5 of subdivision b of 
subsection 4- ~-

b. Suspension, revocation, or denial. Aft A radiographer certification 
identification card may be suspended, revoked, or denied if: 

(1) Violations of the requirements of this article are noted~ ... 

(2) Another certifying entity has revoked, suspended, or denied 
an identification card for violations of applicable standards. 
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c. Expiration of the identification card. The identification card will 
,expire five years from the date that the individual successfully 
completed the examination required in paragraph 5 of subdivision b 
of subsection 4 ,a. 

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992; March 1, 
1994; May 1, 1B98: March 1. 2003. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-1 0-05·-06. Precautionary procedures in radiographic operations. 

1. Security. During each radiographic operation, the radiographer 
or f\Bdiograpl=ler trainee sl=lall maintain a direet suf'lfeillance of tl=le 
ef)eration to protect against unautl=loriz:ed entry into a l=ligl=l radiation 
arest, as defined in chapter 33 10 01, e~cept: other individual present. 
as required by subsection 1 of section 33-10-05-05. shall maintain 
continuous direct surveillance of the operation to protect against 
unauthorized entry into a high radiation area. as defined in chapter 
33-1.0-01. except at permanent radiographic installations where all 
entry ways are locked and the requirements of subsection 10 of section 
33-11 0-05-04 are met. 

a:- 'NI=Iere tl=le l=ligh radiation area is equipped witl=l a control 
device or alarm system as descrieed in sueseetion 1 of seetion 
33 10 04.1 10. 

tr. Wl=lere U16 l=ligl=l radiation area is locked to preteet against 
unauthorized or accidental efltry. 

2. Po!;ting. Notwitl=lstandiflg any pro·o·isions in suedi·tisiofl c of sueseetion 
a-E1f seetiofl 33 10 04.1 13, areas ifl wl=lich radiogFBpl=ly is eeing 
pefiformed sl=lall ee eoFlspicuously posted as required ey suesection 2 of 
seetiofl 33 10 04.1 13. All areas in which industrial radiography is being 
performed must be conspicuously posted as required by subsection 2 
of section 33-10-04.1-13. Exceptions listed in subsection 3 of section 
33-10-04.1-13 do not apply to industrial radiographic operations. 

3. Radiation surveys and survey records. 

a. No radiographic operation shall be conducted unless calibrated 
and operable radiation survey instrumentation, as described in 
subsection 5 of section 33-10-05-04 is available and used at each 
site where radiographic exposures are made. 

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

c. A survey must be made of the storage area as defined in section 
33-1 0-05-03 whenever a radiographic exposure device is being 
placed in storage. 

d. A physical radiation survey, as specified in subsection 3 of section 
33-1 0-05-04, shall be made to determine that each sealed source is 
in its shielded position prior to securing the radiographic exposure 
device, storage container, or source changer in a storage area as 
defined in section 33-10-05-03. 

e. A physical radiation survey shall be made after each radiographic 
exposure using radiation machines to determine that the machine 
is !!eft!! not producing radiation. 

f. All potential radiation areas where industrial radiographic 
operations are to be performed shall be posted in accordance with 
subsection 2 of section 33-10-05-06 based on calculated dose 
rates before industrial radiographic operations begin. An area 
survey shall be performed during the first radiographic exposure 
(for example. with the sealed source in the exposed position or 
when the radiation machine is first energized) to confirm that dose 
limits are not exceeded. 

9.:. Records shall be kept of the surveys required by subdivisions c 
and d of subsection 3. Such records shall be maintained for 
inspection by the department for twe three years after completion 
of the survey. If the survey was used to determine an individual's 
exposure, however, the records of the survey must be maintained 
until the department authorizes their disposition. 

4. Documents and records required at temporary jobsites. Each 
licensee or registrant conducting industrial radiography at a temporary 
jobsite or field station shall have the following records available at that 
site for inspection by the department: 

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

b. Operating and emergency procedures. 

c. Applicable rules. 

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

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

.Q.,. !Utilization records for each radiographic exposure device 
!clispatched from that location. 

~ .Records of equipment problems identified in daily checks of 
:equipment. 

1. .Records of alarm system and entrance control checks if applicable. 

1. Evidence of the latest calibrations of alarm ratemeters and 
operability checks of pocket dosimeters or electronic personal 
dosimeters. or both. 

& The shipping papers for transportation of radioactive material. 

h. When operating under reciprocity. a copy of the United States 
nuclear regulatory ·commission or agreement state license 
authorizing the use of radioactive material. 

5. Specific requirements for radiographic personnel performing 
industrial radiography. 

a. At a jobsite, the following must be supplied by the licensee or 
registrant: 

(1) At least one operable, calibrated survey instrument for each 
exposure device or radiation machine in use; 

(2) A current whole body perseru'lel fflefliter (tl=lerfflelufflifleseeflt 
desiffleter er filffl badge) individual monitoring device that is 
processed and evaluated by an accredited national voluntary 
laboratory accreditation program (NVLAP) processor for each 
individual performing radiographic operations; 

(3) An operable, calibrated pocket dosimeter or electronic 
personal dosimeter with a range of zero to five l=lufldred 
si>«eefl tefl fflilliefltl=ls eeulefflbs per kilegraffl two millisieverts 
[200 milliroentgens] for each 'tVeFiter person performing 
radiographic operations; 

(4) An operable. calibrated alarm ratemeter set to give an 
alarm signal at a preset dose rate of efle hufldred 
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hveRty Rifle milliefltl=ls eeulembs per kile~rem five millisieverts 
[500 milliroentgens] per hour; and 

(5) The appropriate barrier ropes and signs. 

!ID Each radiographer must posses a valid industrial 
radiographer certification identification card. issued by an 
approved certifying entity. 

b. Industrial radiographic operations may not be performed if any of 
the items specified in subdivision a efsubseetiefl S are not available 
at the jobsite or are inoperable. Persons performing radiographic 
operations shall ensure that the items listed in subdivision a and 
radiation exposure devices and radiation machines are used in 
accordance with the requirements of this section. 

c. Each licensee or registrant shall provide as a m1mmum two 
radiographic personnel when sources of radiation are used 
at temporary jobsites as described in subsection 1 of section 
33-10-05-05. If eRe ef tl=le perseflflel is a redie~repl=ler traiflee, tl=le 
etl=ler must be a radie~rapl=ler iflstrueter. 

d. No individual other than a radiographer or a radie~rapl=ler traiRee 
wl=le is radiographer's assistant under the personal supervision 
of a radiographer iflstrueter may manipulate controls or operate 
equipment used in industrial radiographic operations. 

e:- Ne ifldividual may aet as a redie~rapl=ler iRstrueter Uflless suel=l 
ifldividual: 

{47 Has met tl=le requiremeRts ef subdi·tisiefl b ef subseetiefl 1 ef 
seetiefl 33 10 OS OS; 

t27 Has eRe year ef deeumeRted experieflee as a radie~repl=ler; 
8ftd 

ffl Has beeR RaFRed as a radie~rapl=ler iRstrueter eR tl=le lieeRse 
er re~istratiefl eertifieate issued by tl=le departmeflt. 

f.- e. During an inspection by the department, the department inspector 
may terminate an operation if any of the items required in 
subdivision a ef subseetiefl S are not available 8ftd or operable ... or 
if the required number of radiographic personnel are not present. 
Operations may not be resumed until such conditions are met. 

6. Special requirements and exemptions for cabinet radiography. 

a. Systems for cabinet radiography designed to allow admittance of 
individuals shall: 
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(1) Comply with all applicable requirements of this chapter and 
subsection 1 of section 33-10-04.1-07. If such a system 
is a certified cabinet X-ray system, it shall comply with all 
applicable requirements of this chapter and 21 CFR 1020.40. 

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

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

(1) Operating personnel must be provided with either a film 
badge er a tl=termelumirteseertt desimeter a personnel 
dosimeter that is processed and evaluated by an accredited 
national voluntary laboratory accreditation program (NVLAP) 
processor and reports of the results must be maintained for 
inspection by the department. 

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

(3) Tests for proper operation of high radiation area control 
devices or alarm systems, where applicable, shall be 
conducted and recorded in accordance with subsection 1 0 
of section 33-1 0-05-04. 

(4) The registrant shall perform an evaluation at intervals 
not to exceed one year, to determine conformance with 
subsection 1 of section 33-1 0-04.1-07. If such a system 
is a certified cabinet X-ray system, it shall be evaluated at 
intervals not to exceed one year to determine conformance 
with 21 CFR 1020.40. Records of these evaluations shall be 
maintained for inspection by the department for a period of 
twe three years after the evaluation. 

c. Certified cabinet X-ray systems shall be maintained in compliance 
with 21 CFR 1020.40 unless prior approval has been granted by 
the department pursuant to subsection 1 of section 33-10-01-05. 
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7. Prohibitions. Industrial radiography performed with a sealed source 
which is not fastened to or contained in radiographic exposure devices, 
known as fishpole radiography, is prohibited unless specifically 
authorized by the department. 

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992; March 1, 
1994; May 1, 1998: March 1. 2003. 
General Authority: NDCC 23-20.1-04 
Law lm plemented: N DCC 23-20.1-03, 23-20.1-04 

33-10-05-07. Additional recordkeeping requirements . 

.1.. Records of the specific license for industrial radiography. Each 
licensee shall maintain a copy of its license. license conditions. 
documents incorporated by reference. and amendments to each of 
these items until superseded by new documents approved by the 
department. or until the department terminates the license. 

2. Records of receipt and transfer of sealed sources. 

a. Each licensee shall maintain records showing the receipts and 
transfers of sealed sources and devices using depleted uranium 
for shielding and retain each record for three years after it is made. 

b. These records must include the date. the name of the individual 
making the record. radionuclide. number of becguerels (curies) or 
mass (for depleted uranium). and manufacturer. model. and serial 
number of each sealed source or device. as appropriate. 

3. Form of records. Each record reguired by this chapter must be 
legible throughout the specified retention period. The record may be 
the original or a reproduced copy or a microform provided that the 
copy or microform is authenticated by authorized personnel and that 
the microform is capable of reproducing a clear copy throughout the 
reguired retention period. The record may also be stored in electronic 
media with the capability for producing legible. accurate. and complete 
records during the reguired retention period. Records. such as letters. 
drawings. and specifications. must include all pertinent information. 
such as stamps. initials. and signatures. The licensee shall maintain 
adeguate safeguards against tampering with and loss of records. 

4. Location of documents and records. 

a. Each licensee shall maintain copies of records reguired by this 
chapter and other applicable chapters of this article at the location 
specified in paragraph 11 of subdivision a of subsection 3 of section 
33-1 0-03-05. 
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.b.:. Jhe documents and records reguired at each field station and 
J3ach temporary jobsite are specified in subsection 4 of section 
;33-1 0-05-06. 

History: Effective March 1. 2003. 
General Authority: N DCC 23-20.1..:04 
Law Implemented: NDCC 23-20.1-03. 23-20.1-04 
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APPENDIX A 
SUBJECTS FOR INSTRUCTION OF RADIOGRAPHER TRAINEES 

RADIOGRAPHER'S ASSISTANTS 

Training provided to qualify individuals as radiographer trail9ees radiographer's 
assistants in compliance with subdivision a of subsection 4-~of section 33-1 0-05-05 
shall be presented on a formal basis. The training must include the following 
subjects: 

1. Fundamentals of radiation safety 

a. Characteristics of gamma and X-ray radiation 

b. Units of radiation dose (mrem er and sievert) and quantity of 
radioactivity (curie er and becquerel) 

c. Significance of radiation dose 

(1) Radiation protection stand~rds 

(2) Biological effects of radiation 

(3) Case histories of radiography accidents 

d. Levels of radiation from sources of radiation licensed material 

e. Methods of controlling radiation dose 

( 1 ) Working time 

(2) Working distances 

(3) Shielding 

2. Radiation detection instrumentation to be used 

a. Use of radiation survey instruments 

( 1 ) Operation 

(2) Calibration 

(3) Limitations 

b. Survey techniques 

c. Use of personnel monitoring equipment 
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(1) Film badges Personnel dosimeters 

(2) ThermelumineseeRt dosimeters (TLD's) Alarming ratemeters 

(3) Pocket dosimeters 

J~ Other monitoring equipment 

3. The requirements of pertinent federal and state rules and regulations 

4. The licensee's or registrant's written operating and emergency 
procE~dures 

5. Radi,ographic equipment to be used 

a. Remote handling equipment 

b. Operation and control of radiographic exposure devices and 
sealed sources, including pictures or models of. source assemblies 
(pigtails) 

c. Storage and transport containers, source chargers changers 

d. Operation and control of X-ray equipment 

e. Collimators 

f.. Storage. control. and disposal of sources of radiation 

9.:. Inspection and maintenance of equipment 

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992: March 1. 
2003. 
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APPENDIX B 
RADIOGRAPHER CERTIFICATION 

1.. Requirements for an independent certifying organization. An 
independent certifYing organization shall: 

.1. Be an organization such as a society or association whose 
members participate in. or have an interest in. the fields of 
industrial radiography: 

2. Make its membership available to the general public nationwide 
that is not restricted because of race. color. religion. sex. age. 
national origin. or disability: 

3. Have a certification program open to nonmembers. as well as 
members: 

4. Be an incorporated. nationally recognized organization that is 
involved in setting national standards of practice within its fields of 
expertise: · 

5. Have an adequate staff. a viable system for financing its operations. 
and a policymaking and decisionmaking review board: 

6. Have a set of written organizational bylaws and policies that provide 
adequate assurance of lack of conflict of interest and a system for 
monitoring and enforcing those bylaws and policies: 

7. Have a committee. whose members can carry out their 
responsibilities impartially. to review and approve the certification 
guidelines and procedures. and to advise the organization's staff 
in implementing the certification program: 

8. Have a committee. whose members can carry out their 
responsibilities impartially, to review complaints against certified 
individuals and to determine appropriate sanctions: 

9. Have written procedures describing all aspects of its certification 
program. maintain records of the current status of each individual's 
certification. and the administration of its certification program: 

10. Have procedures to ensure that certified individuals are provided 
due process with respect to the administration of its certification 
program. including the process of becoming certified and any 
sanctions imposed against certified individuals: 

11. Have procedures for proctoring examinations. including 
qualifications for proctors. These procedures must ensure 
that the individuals proctoring each examination are not employed 
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by the same company or corporation (or a wholly-owned subsidiary 
of such company or corporation) as any of the examinees: 

12. _E:xchange information about certified individuals with the 
.Qiepartment. the United States nuclear regulatory commission. and 
Ctther independent certifying organizations or agreement states . 
. Qr both. and allow periodic review of its certification program and 
related records: and 

13. f,rovide a description to the department of its procedures for 
c:hoosing examination sites and for providing an appropriate 
.f~xamination environment. 

11. Requirements for certification programs. All certification programs 
must:~ 

.1. gequire applicants for certification to receive training in the 
1opics set forth in appendix A or equivalent United States nuclear 
regulatory commission or agreement state regulations and 
~,atisfactorily complete a written examination covering these 
topics: 

2. ]~eguire applicants for certification to provide documentation 
j:hat demonstrates that the applicant has received training in 
j:he topics set forth in appendix A or equivalent United States 
Jnuclear regulatory commission or agreement state regulations. 
:satisfactorily completed a minimum period of on-the-job training. 
iand has received verification by an agreement state or a United 
:States nuclear regulatory commission licensee that the applicant 
.has demonstrated the capability of independently working as a 
.radiographer: 

3. Include procedures to ensure that all examination questions are 
protected from disclosure: 

4. Include procedures for denying an application. revoking. 
suspending. and reinstating a certificate: 

5. Provide a certification period of not less than three years nor more 
than five years: 

6. Include procedures for renewing certifications and. if the 
procedures allow renewals without examination. require evidence 
of recent full-time employment and annual refresher training: and 

7. Provide a timely response to inquiries. by telephone or letter. from 
members of the public. about an individual's certification status. 

l!.L. Requirements for written examinations. All examinations must be: 

332 



.L Designed to test an individual's knowledge and understanding 
of the topics listed in appendix A or equivalent agreement state 
requirements: 

2. Written in a multiple-choice format: and 

3. Have test items drawn from a question bank containing 
psychometrically valid questions based on the material in 
appendix A. 

History: Effective March 1. 2003. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-10.1-03. 23-10.1-04 
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CHAPTER 33-1 0-06 

33-1 0-06··01. Scope. This chapter establishes requirements, for which a 
registrant is responsible, for use of X-ray equipment and imaging systems by or 
under the supervision of an individual authorized by and licensed in accordance 
with state statutes to engage in the healing arts or veterinary medicine. The 
requirements of this chapter are in addition to, and not in substitution for, other 
applicable requirements of this article. 

History: Amended effective June 1, 1986; June 1, 1992: March 1. 2003. 
General Autho1rity: NDCC 23-20.1-04 
Law lmplemenjted: NDCC 23-20.1-03, 23-20.1-04 

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

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

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

3. "AIIiE~d health" means occupations of medical personnel who are not 
physicians and are qualified by special training to undergo cross-training 
into X-ray as a limited diagnostic operator. Refer to appendix G for 
qualifying professions. 

4. "Aluminum equivalent" means the thickness of type 1100 aluminum 
alloy affording the same attenuation, under specified conditions, 
as tlhe material in question. (The nominal chemical composition of 
type 11 00 aluminum alloy is ninety-nine percent minimum aluminum, 
twelve-hundredths percent copper.) 

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

& 6. "AttE~nuation block" means a block or stack, having dimensions 
twenty centimeters by twenty centimeters by three and eight-tenths 
centimeters, of type 1100 aluminum alloy or other materials having 
equivalent attenuation. 

&. 7. "Automatic exposure control" means a device which automatically 
con1trols one or more technique factors in order to obtain at a 
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preselected location or locations a required quantity of radiation 
(includes devices such as phototimers and ion chambers). 

7-: 8. "Barrier" (see "protective barrier"). 

& 9. "Beam axis" means a line from the source through the centers of the 
X-ray fields. 

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

11. "Board certified" means an individual who has completed an accredited 
school of medical radiography or chiropractic radiography and has 
passed a national registry examination. 

12. "Board eligible" means an individual who has obtained eligibility to take 
a national registry examination in radiologic technology or chiropractic 
radiologic technology. 

4&. 13. "Beam meRiteriftg system" meaRS a system ElesigRed te detect aftd 
measure tl=te radiatieft preseRt iR tl=te useful beam. "Bone densitometry 
system" means a medical device which uses electronically produced 
ionizing radiation to determine the density of bone structures of human 
patients. 

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

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

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

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

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

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

335 



whme: 

- 2]1/2 (Xi- X) 

n-1 

s == Estimated standard deviation of the population. 

X == Mean value of observations in sample. 

Xi == ith observation in sample. 

n == Number of observations in sample. 

47:- 20. "Computed tomography" means the production of a tomogram by the 
acquisition and computer processing of X-ray transmission data. 

4& 21. "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. 

49-: 22. "Control panel" means that part of the X-ray control upon which 
are mounted the switches, knobs, pushbuttons, and other hardware 
necE~ssary for manually setting the technique factors. 

*. 23. "Cooling curve" means the graphical relationship between heat units 
ston~d and cooling time. 

24-: 24. "CT" (see "computed tomography"). 

2r. 25. "Dead-man switch" means a switch so constructed that a circuit closing 
contact can be maintained only by continuous pressure on the switch 
by the operator. 

23:- 26. "Detector" (see "radiation detector"). 

24-:- 27. "Diagnostic source assembly" means the tube housing assembly with 
a be~am-limiting device attached. 

25:- 28. "Diagnostic X-ray imaging system" means an assemblage of 
components for the generation, emission, and reception of X-rays 
and the transformation, storage, and visual display of the resultant 
X-rs1y image. 

2&. 29. "Dia1gnostic X-ray system" means an X-ray system designed for 
irradiation of any part of the human or animal body for the purpose of 
dia~tnosis or visualization. 
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!8-: 30. "Direct scattered radiation" means that scattered radiation which has 
been deviated in direction only by materials irradiated by the useful 
beam (see "scattered radiation"). 

31. "Direct supervision" requires direct observation and observer must be 
in the room during the time the X-ray image is obtained. 

2& 32. "Entrance radiation exposure rate" means the radiation exposure free in 
air per unit time at the point where the center of the useful beam enters 
the patient. 

2-97 33. "Equipment" (see "X-ray equipment"). 

a&.- 34. "Field emission equipment" means equipment which uses an X-ray tube 
in which electron emission from the cathode is due solely to the action 
of an electric field. 

34:- 35. "Filter" means material placed in the useful beam to absorb 
preferentially selected radiations. 

ar. 36. "Fluoroscopic imaging assembly" means a subsystem in which X-ray 
photons produce a fluoroscopic visible image. It includes the image 
receptor or receptors such as the image intensifier and spot-film device, 
electrical interlocks, if any, and structural material providing linkage 
between the image receptor and diagnostic source assembly. 

a& 37. "Focal spot (actual)" means the area projected on the anode of the 
X-ray tube bombarded by the electrons accelerated from the cathode 
and from which the useful beam originates. 

38. "General diagnostic operator'' means an individual who is American 
registry of radiologic technologists (ARRT) or American chiropractic 
registry of radiologic technologists (ACRRT) board-certified. is or has 
been board-eligible. or has the equivalent educational and clinical 
training and received specific authorization from the department. 

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

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

a&. 41. "Half-value layer" means the thickness of specified material which 
attenuates the beam of radiation to an extent such that the radiation 
exposure rate is reduced to one-half of its original value. In this 
definition the contribution of all scattered radiation, other than any 
which might be present initially in the beam concerned, is deemed to 
be excluded. 
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a:~-; 42. "Healing arts screening" means the testing of human beings using 
X-ray machines for the detection or evaluation of health indications 
when such tests are not specifically and individually ordered by a 
licensed practitioner of the healing arts legally authorized to prescribe 
such X-ray tests for the purpose of diagnosis or treatment. 

-3&. 43. "Hea1t unit" means a unit of energy equal to the product of the peak 
kilovoltage, milliamperes, and seconds, i.e., kVp x rnA x seconds. 

39:- 44. "HVL" (see "half-value layer"). 

49:- 45. "Image intensifier" means a device, installed in its housing, which 
instantaneously converts an X-ray pattern into a corresponding light 
imag1e of higher energy density. 

4+.- 46. "Image receptor" means any device, such as a fluorescent screen or 
radiographic film, which transforms incident X-ray photons either into 
a visible image or into another form which can be made into a visible 
ima~te by further transformations. 

42-:- 47. "Image receptor support" means, for mammographic systems, that 
P?lrt of the system designed to support the image receptor during a 
mammographic examination. 

43-: 48. "lnh4~rent filtration" means the filtration of the useful beam provided by 
the permanently installed components of the tube housing assembly. 

-44--:- 49. "Irradiation" means the exposure of matter to ionizing radiation. 

45-: 50. "Kilovolts peak" (see "peak tube potential"). 

4&. 51. "kV" means kilovolts. 

4-1-:- 52. "kVp" (see "peak tube potential"). 

4&. 53. "kWs" means kilowatt second. It is equivalent to 103 kV ·rnA· s, i.e., 

(A)kWs. = (X)kV x (Y)mA x (Z)s x ~kW~s=-------- = XYZ kWs 

49:- 54. "Lead equivalent" means the thickness of lead affording the same 
attenuation, under specified conditions, as the material in question. 

5&.- 55. "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. 

5+. 56. "Leakage technique factors" means the technique factors associated 
with the diagnostic or therapeutic assembly which are used in 
measuring leakage radiation. They are defined as follows: 

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

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

c. For all other diagnostic or therapeutic source assemblies, the 
maximum-rated peak tube potential and the maximum-rated 
continuous tube current for the maximum-rated peak tube 
potential. 

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

58. "Limited diagnostic operator" means any individual who has completed 
the necessary didactic and clinical training reguired to perform limited 
scope X-ray procedures. 

53:- 59. "Linear attenuation coefficient" or "u" means the quotient of dN/N 
divided by dl when dN/N is the fraction of uncharged ionizing radiation 
that experience interactions in traversing a distance dl in a specified 
material. 

5+. "Lifle voltage regulatioFI" meaRs the differer~ee betvv·eefl the FlO load afld 
the load lifle potefltials expressed as a pereeflt of the load lifle potefltial. 
It is ealeulated usiflg the followiflg eejuatiofl: 

E'eicent line-voltage Legulation :UlO (Vrr-="'trt--r<lr 

wlteLe. 

1'! 
Me-load line potential and 

----""<t 
T 

Load line potential 

5&. 60. "rnA" tsee means milliampere}. 
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5&. 61. "mAs" ~ means milliampere second~. 

51-: .!!Mffi<imum line current" means the reet mean square current in the 
sttpply line ef an X ray machine e19erating at its maximum rating. 

5& 62. "Milliiampere" as used in this chapter applies to X-ray tube current. 

59:- 63. "Milliiampere second" as used in this chapter is the product of the tube 
current and X-ray exposure time measured in seconds. 

6&. 64. "Mobile X-ray equipment" (see "X-ray equipment"). 

&1-:- 65. "Patiient" means an individual or animal subjected to healing arts 
examination, diagnosis, or treatment. 

62:- 66. "PBL" has the same meaning as "positive beam limitation". 

63:- 67. "Peak tube potential" means the maximum value of the potential 
difference across the X-ray tube during an exposure. 

64:- 68. "Phantom" means a volume of material behaving in a manner similar to 
tissUie with respect to the attenuation and scattering of radiation. This 
requires that both the atomic number (Z) and the density of the material 
be similar to that of tissue. 

65:- 69. "Phototimer" means a method for controlling radiation exposures 
to image receptors by the amount of radiation which reaches a 
radiation monitoring device. The radiation monitoring device is part 
of an electronic circuit which controls the duration of time the tube is 
activated (see "automatic exposure control"). 

6&. 70. "PID" has the same meaning as "position indicating device". 

6r. 71. "Portable X-ray equipment" (see "X-ray equipment"). 

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

69:- 73. "Positive beam limitation" means the automatic or semiautomatic 
adjustment of an X-ray beam to the size of the selected image receptor, 
whereby exposures cannot be made without such adjustment. 

-7&.- 74. "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 acquired. 

-1+. 75. "Primary protective barrier" (see "protective barrier''). 
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~ 76. "Protective apron" means an apron made of radiation attenuating 
materials used to reduce radiation exposure. 

-73-:- 77. "Protective barrier" means a barrier of radiation absorbing material or 
materials used to reduce radiation exposure. The types of protective 
barriers are as follows: 

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

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

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

15:- 79. "Qualified expert" means an individual having the knowledge, training, 
and experience to measure ionizing radiation, to evaluate safety 
techniques, and to advise regarding radiation protection needs, for 
example, individuals certified in the appropriate field by the American 
board of radiology, or the American board of health physics, or 
the American board of medical physics, or those having equivalent 
qualifications. With reference to the calibration of radiation therapy 
equipment, "qualified expert" means an individual having, in addition 
to the above 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. 

-7&. 80. "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. 

~ 81. "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. 

f&. 82. "Radiograph" means an image receptor on which the image is created 
directly or indirectly by an X-ray pattern and results in a permanent 
record. 

*- 83. "Radiographic imaging system" means any system whereby a 
permanent or temporary image is recorded on an image receptor by 
the action of ionizing radiation. 

89:- 84. "Radiological physicist" means an individual who: 
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a. Is certified by the American board of radiology in therapeutic 
radiological physics, radiological physics, or X-ray and gamma-ray 
physics; et= 

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

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

84-: 85. "Rating" means the operating limits as specified. by the component 
manufacturer. 

8r. 86. "Reeording" means producing a permanent form of an image resulting 
from X-ray photons. 

8& 87. "Scattered radiation" means radiation that, during passage through 
matter, has been deviated in direction (see "direct scattered radiation"). 

84:- 88. "Seeondary dose monitoring system" means a system which will 
terminate irradiation in the event of failure of the primary system. 

85:- 89. "Seeondary protective barrier" (see "protective barrier"). 

8&. 90. "Shutter" means a device attached to the tube housing assembly which 
can tetaHy intercept the entire cross-sectional area of the useful beam 
and which has a lead equivalency not less than that of the tube housing 
ass1embly. 

87:- 91. "SID" has the same meaning as "source-image receptor distance". 

a&. 92. "Source" means the focal spot (actual) of the X-ray tube. 

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

96:- 94. "Spot check" means a procedure which is performed to assure that a 
previous calibration continues to be valid. 
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9+. 95. "Spot film" means a radiograph which is made during a fluoroscopic 
examination to permanently record conditions which exist during that 
fluoroscopic procedure. 

9r. 96. "Spot-film device" means a device intended to transport or position a 
radiographic image receptor between the X-ray source and fluoroscopic 
image receptor. It includes a device intended to hold a cassette over the 
input end of an image intensifier for the purpose of making a radiograph. 

9& 97. "SSD" means the distance between the source and the skin entrance 
plane of the patient. 

9+. 98. "Stationary X-ray equipment" (see "X-ray equipment"). 

95:- 99. "Stray radiation" means the sum of leakage and scattered radiation. 

9&. 100. "Technique factors" means the conditions of operation. They are 
specified as follows: 

a. For capacitor energy storage equipment, peak tube potential in 
kilovolts and quantity of charge in milliampere second. 

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

c. For CT X-ray systems designed for pulsed operation, peak tube 
potential in kilovolts, scan time in seconds, and either tube current 
in milliampere, X-ray pulse width in seconds, and the number of 
X-ray pulses per scan, or the product of tube current, X-ray pulse 
width, and the number of X-ray pulses in milliampere second. 

d. For CT X-ray systems not designed for pulsed operation, peak tube 
potential in kilovolts, and either tube current in milliampere and 
scan time in seconds, or the product of tube current and exposure 
time in milliampere second and the scan time when the scan time 
and exposure time are equivalent. 

e. For all other equipment, peak tube potential in kilovolt and either 
tube current in milliampere and exposure time in seconds, or the 
product of tube current and exposure time in milliampere second. 

97:- 101. "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. 

9& 102. "Tomogram" means the depiction of X-ray attenuation properties of a 
section through the body. 
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99:- 103. "Traceable to a national standard" means that a quantity or a 
measurement has been compared to a. national standard directly 
or indirectly through one or more intermediate steps and that all 
comparisons have been documented. 

4BG; "Tub1e" means an X-ray tube, unless otherwise specified. 
104. 

49+. "Tub1e housing assembly" means the tube housing with tube installed. 
105. It includes high-voltage and/or filament transformers and other 

appropriate elements when such are contained within the tube 
housing. 

492-: "Tube rating chart" means the set of curves which specify the rated limits 
1 06. of operation of the tube in terms of the technique factors. 

400-: "Useful beam" means the radiation emanating from the tube housing 
107. 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. 

494-:- "Variable-aperture beam-limiting device" means a beam-limiting device 
108. which has capacity for stepless adjustment of the X-ray field size at a 

given source-image receptor distance. 

4(15.;. "Visible area" means that portion of the input surface of the image 
109. receptor over which incident X-ray photons are producing a visible 

ima~Je. 

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

4Bf-; "X-ray exposure control" means a device, switch, button, or other 
111. simil\ar means by which the operator initiates or terminates, or both, 

the radiation exposure. It may include equipment such as timers, 
phototimers, automatic brightness stabilizers, and similar devices. 

49&. "X-ray equipment" means an X-ray system, subsystem, or component 
112. ther,eof. Types of X-ray equipment are as follows: 

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

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

c. "Stationary X-ray equipment" means X-ray equipment which is 
installed in a fixed location. 
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499:- "X-ray field" means that area of the intersection of the useful beam and 
113. any one of the set of planes parallel to and including the plane of the 

image receptor, whose perimeter is the locus of points at which the 
radiation exposure rate is one-fourth of the maximum in the intersection. 

446-: "X-ray high-voltage generator" means a device which transforms 
114. electrical energy from the potential supplied by the X-ray control to 

the tube operating potential. The device may also include means for 
transforming alternating current to direct current, filament transformers 
for the X-ray tube, high-voltage switches, electrical protective devices, 
and other appropriate elements. · 

444:- "X ray SUbsysteffi" ffie8RS 8Ry COffiBiRatiOR of fWO Of ffiOFe COffipOReRts 
of aR X ray systeffi. 

442-:- "X-ray system" means an assemblage of components for the 
115. controlled production of X-rays. It includes minimally an X-ray 

high-voltage generator, an X-ray control, a tube housing assembly, 
a beam-limiting device, and the necessary supporting structures. 
Additional components which function with the system are considered 
integral parts of the system. 

443:- "X-ray tube" means any electron tube which is designed te be used 
116. priffiarily fer the preductieR ef X rays for the conversion of electrical 

energy into X-ray energy. 

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992; July 1, 
1995; May 1, 1998: March 1. 2003. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-10-06-03. General requirements. 

1. Administrative controls. 

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

(1) An X-ray system which does not meet the requirements of 
this article shall not be operated for diagnostic or therapeutic 
purposes. 

(2) IRdi·tiduals who will be All individuals. except those listed 
in part 1 of appendix G. prior to operating the X-ray 
systems shall be adequately instructed in the safe operating 
procedures and be competent in the safe use of the 
equipment commensurate with the size, scope, and nature 
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of the service. As a minimum, individuals snail be instructed 
in and demonstrate eompetenee in subjects outlined in 
appendix F of tnis enapter. In addition. all individuals shall 
meet the specific reguirements as outlined in subparagraph a 
or b. The department may use interview, observation ... or 
testing, or botn, to determine compliance. Records must be 
maintained by the registrant to demonstrate compliance with 
this paragraph . 

.@} General diagnostic operators are not limited in scope of 
practice. Obtaining general diagnostic operator status 
will consist of one of the following: 

ill Obtain board eligibility or board certification with 
the American registry of radiologic technologists 
(ARRT): 

I2J Obtain board eligibility or board certification with 
the American chiropractic registry of radiologic 
technologists (ACRRT): and only perform X-ray 
examinations for chiropractic services: 

Ql Receive department approval. through individual 
consideration. by demonstration of an acceptable 
level of education and clinical training: or 

.[£ Demonstrate current enrollment in an educational 
program accredited by a process acceptable to 
the department. and provide documentation 
of competency in all routine radiographic 
procedures and specialty views . 

.all Limited diagnostic operators are limited in scope of 
practice to only those procedures listed in appendix I. 
except as allowed in subparagraph c. Limited 
diagnostic operators must meet the prereguisite 
gualifications. receive training. and demonstrate 
competence as follows: 

ill Limited diagnostic operators shall have 
successfully completed the course of training 
reguired by one of the allied health professions 
listed in part 2 of appendix G: 

I2J Complete at least eighty hours of didactic 
instruction at a single training program providing 
didactic instruction in accordance with part 1 of 
appendix H: 
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Q1 Complete the three-hour self-study course 
designed by the state health department: and 

I£ Complete the clinical experience requirements in 
part 2 of appendix H. 

(Q}. Limited diagnostic operators may only conduct 
diagnostic X-ray examinations outside the scope of 
practice of appendix I in accordance with the following: 

Ul When it is determined to be an emergency 
and ordered by individuals listed in part 3 
of appendix G. The individual reguesting the 
procedures must comply with subparagraphs a. 
b. and c. 

{gJ The reguesting individual must provide 
a written order specifying what types of 
diagnostic X-ray examinations outside the 
scope of procedures listed in appendix I 
are requested. The order shall contain an 
explanation of the emergency nature or 
medical reason for the order . 

.[Ql The requesting individual must provide 
direct supervision during the time the X-ray 
image is obtained. 

[Ql The facility must keep records of all 
emergency X-ray procedures ordered under 
this subparagraph. 

{21 When a practice requires a specific view or 
examination outside the scope of practice 
listed in appendix I to be conducted on a 
routine basis. and the facility has only limited 
diagnostic operators. application may be made 
to the department reguesting approval for a 
limited diagnostic operator to perform the 
procedure. This allowance shall be limited 
to the facility, the specific individual. and the 
procedure requested. After an allowance has 
been granted. reapplication and reauthorization 
are not necessary for the same procedure. The 
application for allowance should include the 
following: 

[g} Documentation which demonstrates the 
need for the specific view: 
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IQ1 Documentation on forms supplied by 
the department indicating that each 
individual for which the request is made 
has demonstrated competence in the 
procedure: and 

IQ} Proof of additional didactic instruction or 
completion of examination as deemed 
necessary by the department for each 
individual. 

@ Limited diagnostic operator implementation period. 

ill Individuals who begin taking X-rays after one year 
from the effective date of this regulation will have 
to meet all of the requirements of this paragraph 
before operating the X-ray system. 

{2]. Individuals who have completed the training and 
experience requirements in ·effect prior to the 
effective date of this regulation and have been 
actively working as an X-ray operator for six 
months. but less than two years. prior to the 
effective date of this regulation. 

{g} Are exempt from the requirements of 
items 1 and 4 of subparagraph b: and 

IQ1 Must complete the eighty-three hours 
of didactic training in items 2 and 3 of 
subparagraph b within three years from the 
effective date of this regulation. Individuals 
who have previously completed eighty 
hours or more of acceptable training will not 
need to retake the eighty-hour training. but. 
within the three years. must still take the 
three-hour self-study course designed by 
the state health department. 

Q1 Individuals who have completed the training and 
experience requirements in effect prior to the 
effective date of this regulation and have been 
actively working as an X-ray operator for more 
than two years prior to the effective date of this 
regulation. are exempt from the requirements of 
items 1 and 4 of subparagraph b and: 

{g} Must complete the requirements of 
subitem b of item 2: or 
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I.Q} Demonstrate that they have completed at 
least eighty hours of instruction related 
to X-ray operations at various training 
programs and complete the three-hour 
self-study course designed by the state 
health department and demonstrate 
competence in accordance with appendix K 
within six months of the effective date of 
this regulation. 

141 Individuals who have not been taking X-rays 
within the six months prior to the effective date 
of this rule and begin to take X-rays within one 
year after the effective date of this rule will 
have to meet the prerequisite qualifications of 
appendix G. part 2. and will have until one-year 
after they begin taking X-rays to complete the 
training requirements of this paragraph. During 
this one-year period. the individuals should 
comply with the facilities' X-ray operator training 
requirements in place prior to the effective date 
of this rule. 

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

(a) Patient's body part and anatomical size or body 
thickness, or age (for pediatrics), versus technique 
factors to be utilized. 

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

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

(d) Source-image receptor distance to be used (except for 
dental intraoral radiography}. 

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

(f) For mammography, indication of kVp/target/filter 
combination. 

(4) The registrant of a facility shall create and make available to 
X-ray operators written safety procedures, including patient 
holding restrictions and any restrictions of the operating 
technique required for the safe operation of the particular 
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X-ray system. The operator shall be able to demonstrate 
familiarity with these procedures. 

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

(a) All individuals shall be positioned such that no part 
of the body will be struck by the useful beam unless 
protected by not less than five-tenths millimeter lead 
equivalent material. 

(b) The X-ray operator, other staff, ancillary personnel, and 
other persons required for the X-ray procedure shall be 
protected from the direct scatter radiation by protective 
aprons or whole body protective barriers of not less than 
twenty-five one-hundredths millimeter lead equivalent 
material. 

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

(6) Gonad shielding of not less than five-tenths millimeter lead 
equivalent material must be used for human patients who 
have not passed the reproductive age during radiographic 
procedures in which the gonads are in the useful beam, 
except for cases in which this would interfere with the 
diagnostic procedure. 

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

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

(b) Exposure of an individual for the purpose of healing arts 
screening except as authorized by paragraph 11. 
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(8) When a patient or film must be provided with auxiliary support 
during a radiation exposure: 

(a) Mechanical holding devices shall be used when the 
technique permits. The safety rules, required by this 
section shall list individual projections where holding 
devices cannot be utilized. 

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

(c) The human holder shall be instructed in personal 
radiation safety and protected as required by 
paragraph 5. 

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

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

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

(g) Each facility shall have leaded aprons and gloves 
available in sufficient numbers to provide protection to 
all personnel who are involved with X-ray operations 
and who are otherwise not shielded. 

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

(a) The speed of film and screen combinations shall be the 
fastest speed consistent with the diagnostic objective of 
the examinations. Film cassettes without intensifying 
screens shall not be used for any routine diagnostic 
radiological imaging, with the exception of veterinary 
radiography, therapeutic portal imaging, and standard 
film packets for intraoral use in dental radiography. 
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(b) The radiation exposure to the patient shall be the 
minimum exposure required to produce images of 
good diagnostic quality. 

(c) Proper film handling and processing procedures. Each 
installation using a radiographic X-ray system and 
using analog image receptors (e.g., radiographic film) 
shall have available suitable equipment for handling 
and processing radiographic film in accordance with 
appendix D. 

(d) Portable or mobile equipment shall be used only for 
examinations where it is impractical to transfer the 
patients to a stationary X-ray installation. 

(e) X-ray systems subject to section 33-10-06-06 shall not 
be utilized in procedures where the source to patient 
distance is less than thirty centimeters, except for 
veterinary systems. 

ill If grids are used between the patient and the image 
receptor to decrease scatter to the film and improve 
contrast. the grid shall: 

ill Be positioned properly, for example. tube side 
facing the right direction and grid centered to the 
central ray: and 

{2l If the grid is of the focused type. be of the proper 
focal distance for the source image distances 
being used. 

(10) All individuals who are associated with the operation of an 
X-ray system are subject to the requirements of section 
33-10-04.1-06, "Occupational dose limits". In addition: 

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

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

[2] The dose to the whole body based on the 
maximum dose attributed to the most critical 
organ shall be recorded in the reports required 
by subsection 7 of section 33-1 0-04.1-15. If more 
than one device is used and a record is made of 
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the data, each dose shall be identified with the 
area where the device was worn on the body. 

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

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

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

(1) Maximum rating of technique factors. 

(2) Model and serial numbers of all certifiable major components 
and user's manuals for those components. 

(3) Aluminum equivalent filtration of the useful beam, including 
any routine variation. 

(4) Tube rating charts and cooling curves. 

(5) Records of surveys, calibrations, maintenance, and 
modifications performed on the X-ray system with the 
names of persons who performed such services. 

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

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

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

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

( 1) Except for veterinary facilities, each facility shall maintain 
an X-ray log containing the patient's name, the type of 
examinations, and the dates those examinations were 
performed. When the patient or film must be provided with 
human auxiliary support, the name of the human holder shall 
be recorded. 

(2) Veterinary facilities shall maintain an X-ray utilization 
log indicating the type of examinations, the date of the 
examinations and if the patient or film was provided with 
human auxiliary support, the name of the human holder. 

2. Plan review. 

a. Prior to construction, the floor plans, shielding specifications, and 
equipment arrangement of all new installations, or modifications of 
existing installations, utilizing ionizing radiation machines shall be 
submitted to the department for review and approval. The required 
information is denoted in appendices A, B, and C of tRis eRapter. 

b. The department may require the applicant to utilize the services of 
a qualified expert to determine the shielding requirements prior to 
the plan review and approval. 

c. The approval of such plans shall not preclude the requirement of 
additional modifications should a subsequent analysis of operating 
conditions indicate the possibility of an individual receiving a dose 
in excess of the limits prescribed in sections 33-10-04.1-06 and 
33-10-04.1-07. 

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992; March 1, 
1994; July 1, 1 B95; May 1, 1998: March 1. 2003. 
General Autho,rity: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-1 0-0Ei-04. General requirements for all diagnostic X-ray systems. In 
addition to othe~r requirements of this chapter, all diagnostic X-ray systems shall 
meet the following requirements: 

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

2. Battery charge indicator. On battery-powered X-ray generators, 
visual means shall be provided on the control panel to indicate whether 
the battery is in a state of charge adequate for proper operation. 
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3. Leakage radiation from the diagnostic source assembly. The 
leakage radiation from the diagnostic source assembly measured at 
a distance of one meter in any direction from the source shall not 
exceed one hundred milliroentgens in one hour when the X-ray tube 
is operated at its leakage technique factors. Compliance shall be 
determined by measurements averaged over an area of one hundred 
square centimeters with no linear dimension greater than twenty 
centimeters. 

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

5. Beam quality. 

a. Half-value layer. 

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

TABLE I 

Half-Value Layer In Millimeters 
Aluminum 

Dental Intraoral 
Manufactured 

Design Operating Measured Before Aug. 1, All Other 
Range (Kilovolts Potential (Kilovolts 1974 and On or Diagnostic 

Peak) Peak) After Dec. 1 , 1980 X-Ray Systems 

Below 51 30 N/A 0.3 

40 N/A 0.4 

50 1.5 0.5 

51 to 70 51 1.5 1.2. 

60 1.5 1.3 

70 1.5 1.5 

Above 70 71 2.1 2.1 

80 2.3 2.3 
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90 2.5 2.5 

100 2.7 2.7 

110 3.0 3.0 

120 3.2 3.2 

130 3.5 3.5 

140 3.8 3.8 

150 4.1 4.1 

(2) For capacitor energy storage equipment, compliance with 
the requirements of this subsection shall be determined with 
the system fully charged and a setting of ten mAs for each 
exposure. 

(3) The required minimal aluminum equivalent filtration shall 
include the filtration contributed by all materials which are 
permanently present between the sourc~ and the patient. 

(4) For mammography systems with molybdenum filter and 
molybdenum target, measured half-value layer (HVL) with 
compression device in the X-ray beam shall be greater than 
or equal to the kilovolts peak (kVp) divided by one hundred, 
millimeters aluminum and less than or equal to the kilovolts 
peak (kVp) divided by one hundred plus one-tenth millimeter 
aluminum. 

HVL> (kVp/1 00) mmAI and < (kVp/1 00) + 0.1 mmAI 

= = 

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

6. Multiple tubes. Where two or more radiographic tubes are controlled 
by one exposure switch, the tube or tubes which have been selected 
sha111 be clearly indicated prior to initiation of the exposure. This 
indication shall be both on the X-ray control panel and at or near the 
tube~ housing assembly which has been selected. 

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

8. Technique indicators. 

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

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

9. Maintaining compliance. Diagnostic X-ray systems and their 
associated components used on humans and certified pursuant to the 
federal X-ray equipment performance standard (21 CFR part 1020) 
shall be maintained in compliance with applicable requirements of that 
standard. · 

10. Locks. All position locking, holding, and centering devices on X-ray 
system components and systems shall function as intended. 

11. Structural shielding requirements (see appendix C). 

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992; March 1, 
1994; July 1, 1995; May 1, 1998: March 1. 2003. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-1 0-06-05. Fluoroscopic X-ray systems. All fluoroscopic X-ray systems 
shall be image-intensified and meet the following requirements: 

1. Limitation of useful beam. 

a. Primary barrier. 

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

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

b. X-ray field. 
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( 1) For certified fluoroscopic systems with or without a spot-film 
device, neither the length nor the width of the X-ray field in the 
plane of the image receptor shall exceed that of the visible 
area of the image receptor by more than three percent of 
the source-image receptor distance. The sum of the excess 
length and the excess width shall be no greater than four 
percent of the source-image receptor distance. 

(2) For uncertified fluoroscopic systems with a spot-film device, 
the X-ray beam with the shutters fully opened (during 
fluoroscopy or spot filming) shall be no larger than the 
largest spot-film size for which the device is designed. 
Measurements shall be made at the mifliffiuffi maximum 
source image distance available but at no less than twenty 
centimeters tabletop to the film plane distance. 

(3) For uncertified fluoroscopic systems without a spot-film 
device, the requirements of paragraph 1 apply. 

(4) Other requirements for fluoroscopic beam limitation: 

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

(b) All equipment with a fixed source-image receptor 
distance and a visible area of three hundred square 
centimeters or less shall be provided with either 
stepless adjustment of the X-ray field or with means 
to further limit the X-ray field size at the plane of the 
image receptor to one hundred twenty-five square 
centimeters or less. Stepless adjustment shall, at 
the greatest source-image receptor distance, provide 
continuous field sizes from the maximum obtainable to 
a field size of five by five centimeters or less. 

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

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

(5) Spot-film devices shall meet the following additional 
requirements: 

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

(b) Neither the length nor the width of the X-ray field in 
the plane of the image receptor shall differ from the 
corresponding dimensions of the selected portion of 
the image receptor by more than three percent of the 
source-image receptor distance when adjusted for full 
coverage of the selected portion of the image receptor. 
The sum, without regard to sign, of the length and 
width differences shall not exceed four percent of the 
source-image receptor distance. 

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

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

(e) On spot-film devices manufactured after February 25, 
1978, if the angle between the plane of the image 
receptor and beam axis is variable, means shall be 
provided to indicate when the axis of the X-ray beam is 
perpendicular to the plane of the image receptor, and 
compliance shall be determined with the beam axis 
indicated to be perpendicular to the plane of the image 
receptor. 
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(6) If a means exists to override any of the automatic X-ray field 
size adjustments required in subdivision b of subsection 1 that 
means: 

(a) Must be designed for use only in the event of system 
failure. 

(b) Must incorporate a signal visible at the fluoroscopist's 
position which will indicate whenever the automatic field 
size adjustment is overridden. 

(c) Must be clearly and durably labeled as follows: 

FOR X-RAY FIELD 
LIMITATION SYSTEM FAILURE 

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

3. Radiation exposure rate limits. 

a. Entrance radiatioA exposure rate allowable limits. 

(1) Fluoroscopic equipment which is provided with automatic 
radiatioA exposure rate control: 

(a) The radiation exposure measured at the point where 
the center of the useful beam enters the patient shall 
not exceed two and fifty-eight hundredths millicoulomb 
per kilogram [1 0 roentgens] per minute, except during 
recording of fluoroscopic images or when provided with 
optional high level control. 

(b) When provided with optional high level control, the 
equipment shall not be operable at any combination of 
tube potential and current which will result in a radiation 
exposure rate in excess of one and twenty-nine 
hundredths millicoulomb per kilogram [5 roentgens] 
per minute at the point where the center of the useful 
beam enters the patient unless the high level control is 
activated. 

[1] When the high level control is activated, 
the equipment shall not be operable at any 
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combination of tube potential and current that will 
result in an exposure rate in excess of five and 
sixteen hundredths millicoulomb per kilogram 
[20 roentgens] per minute at the point where the 
center of the useful beam enters the patient. 

[2] Special means of activation of high level controls 
shall be required. The high level control shall only 
be operable when continuous manual activation is 
provided by the operator. 

[3] A continuous signal audible to the fluoroscopist 
shall indicate that the high level control is being 
employed. 

(2) Fluoroscopic equipment which is not provided with automatic 
radiation exposure rate control: 

(a) The radiation exposure measured at the point where the 
center of the useful beam enters the patient shall not 
exceed one and twenty-nine hundredths millicoulomb 
per kilogram [5 roentgens] per minute, except during 
recording of fluoroscopic images or when provided with 
an optional high level control and the high level control 
is activated. 

[1] When the high level control is activated, 
the equipment shall not be operable at any 
combination of tube potential and current that will 
result in an exposure rate in excess of five and 
sixteen hundredths millicoulomb per kilogram 
[20 roentgens] per minute at the point where the 
center of the useful beam enters the patient. 

[2] Special means of activation of high level controls 
shall be required. The high level control shall only 
be operable when continuous manual activation is 
provided by the operator. 

[3] A continuous signal audible to the fluoroscopist 
shall indicate that the high level control is being 
employed. 

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

(a) Movable grids and compression devices shall 
be removed from the useful beam during the 
measurement. 
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(b) If the source is below the table, the radiation exposure 
rate shall be measured one centimeter above the 
tabletop or cradle. 

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

(d) In a C-arm type of fluoroscope, both stationary 
and mobile units shall meet the entrance exposure 
rate limits specified in paragraphs 1, 2, and 3 of 
subdivision a of subsection 3, shall be measured thirty 
centimeters from the input surface of the fluoroscopic 
imaging assembly with the source positioned at any 
available source-image receptor distance provided 
that the end of the spacer assembly or beam-limiting 
device is not closer than thirty centimeters from the 
input surface of the fluoroscopic imaging assembly. 

(e) In a lateral type of fluoroscope, the exposure rate 
shall be measured at a point fifteen centimeters from 
the centerline of the X-ray table and in the direction 
of the X-ray source with the end of the beam-limiting 
device or spacer positioned as closely as possible to 
the point of measurement. If the tabletop is movable, it 
shall be positioned as closely as possible to the lateral 
X-ray source, with the end of the beam-limiting device 
or spacer no closer than fifteen centimeters to the 
centerline of the X-ray table. 

(4) Periodic measurement of entrance FadiatieR exposure rate 
shall be performed by a qualified expert for both typical and 
maximum values as follows: 

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

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

(c) Conditions of periodic measurements of typical 
entrance radiatiofl exposure rate are as follows: 

[1] The measurement shall be made under the 
conditions that satisfy the requirements of 
paragraph 4. 

[2] The kilovolts peak, rnA, and other selectable 
parameters shall be the settings typical of clinical 
use on a 23 eFFI twenty-three centimeters thick 
abdominal patient. 

[3] The X-ray systems that iReorJ3orates incorporate 
automatic radiatioR exposure control shall have 
sufficient material placed in the useful beam to 
produce a milliamperage or kilovoltage, or both, to 
satisfy the conditions of item 2 of sui9J3aragra13J:i e 
of tt:Jis J3aragra13J:i. 

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

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

[1] The measurement shall be made under the 
conditions that satisfy the requirements of 
paragraph 3. 

[2] The kVp, rnA, and other selectable parameters 
shall be the maximum selectable parameters of 
clinical use of the X-ray system. 

[3] The X-ray systems that incorporate automatic 
radiatiofl exposure control shall have sufficient 
material placed in the useful beam to produce 
a kVp, rnA, and other selectable parameters to 
satisfy the conditions of item 2 of sui9J3aragraj3J:J d 
of tt:Jis J3aragra13h. 

[4] X-ray systems that do not incorporate an 
automatic radiatiofl exposure control shall utilize 
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the maximum kVp, mA, and other selectable 
parameters of clinical use of the X-ray system. 
Materials should be placed in the useful beam 
when conducting these periodic measurements 
to protect the imaging system. 

4. Barrier transmitted radiation rate limits. 

a. The radiation exposure rate due to transmission through the 
primary protective barrier with the attenuation block in the useful 
beam, combined with radiation from the image intensifier ... shall 
not exceed five hundred sixteen thousandths microcoulomb per 
Idiogram [2 milliroentgens] per hour at ten centimeters from any 
accessible surface of the fluoroscopic imaging assembly beyond 
the plane of the image receptor for each roentgen (C/kg) per 
minute of entrance radiatiefl exposure rate. 

b. Measuring compliance of barrier transmission. 

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

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

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

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

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

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

a. Thirty-eight centimeters on stationary fluoroscopes installed after 
August 1, 197 4. 
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b. Thirty-five and one-half centimeters on stationary fluoroscopes 
which were in operation prior to August 1, 1974. 

c. Thirty centimeters on all mobile fluoroscopes. 

d. Twenty centimeters for all mobile fluoroscopes used for specific 
surgical Sf'f'lieatieH applications. 

7. Fluoroscopic timer. 

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

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

8. Control of scattered radiation. 

a. Fluoroscopic table designs when combined with procedures 
utilized shall be such that no unprotected part of any staff or 
ancillary individual's body shall be exposed to unattenuated 
scattered radiation which originates from under the table. 
The attenuation required shall be not less than twenty-five 
one-hundredths millimeter lead equivalent. 

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

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

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

c. The department may grant exceptions to subdivision b of this 
subsection in some special procedures where a sterile field will 
not permit the use of the normal protective barriers. Where the 
use of prefitted sterilized covers for the barriers is practical, the 
department shall not permit such exception. 
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9. Spot-film exposure reproducibility. Fluoroscopic systems 
equipped with spot-film mode shall meet the exposure reproducibility 
requirements of subsection 5 of section 33-10-06-06 when operating 
in the spot-film mode. 

10. Radiation therapy simulation system. Radiation therapy simulation 
syst1ems shall be exempt from all the requirements of subsections 1, 3, 
4, and 7 of section 33-1 0-06-05 provided that: 

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

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

11. Structural shielding requirements (see appendix E). 

History: AITJended effective October 1, 1982; June 1, 1986; June 1, 1992; March 1, 
1994; July 1, 1 B95; May 1, 1998: March 1. 2003. 
General Auth<J1rity: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-10-0E;-os. Radiographic systems other than fluoroscopic, dental 
intraoral, bonE! densitometry. or computed tomography X-ray systems. 

1 . Beam limitation requirements for systems without positive beam 
limitation including portable X-ray systems. The useful beam shall 
be limited to the area of clinical interest. 

a. General purpose stationary and mobile X-ray systems including 
veterinary systems (other than portable) installed after January 1, 
1998. 

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

(2) Means shall be provided for visually defining the perimeter of 
the X-ray field. The total misalignment of the edges of the 
visually defined field with the respective edges of the X-ray 
field along either the length or width of the visually defined 
field shall not exceed two percent of the distance from the 
source to the center of the visually defined field when the 
surface upon which it appears is perpendicular to the axis of 
the X-ray beam. 
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(3) The department may grant an exemption to paragraphs 1 
and 2 of this subdi'tision on noncertified X-ray systems, 
provided the registrant makes a written application for such 
exemption and demonstrates in the application: 

(a) That it is impractical to comply with paragraphs 1 and 2 
of this subdivision; and 

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

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

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

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

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

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

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

e. X-ray systems other than those described in subdivisions a, b, c, 
and d and veterinary systems installed prior to January 1, 1998, 
and all portable veterinary X-ray systems. 

(1) Means shall be provided to limit the X-ray field in the plane 
of the image receptor so that such field does not exceed 
each dimension of the image receptor by more than two 
percent of the source-image receptor distance when the axis 
of the X-ray beam is perpendicular to the plane of the image 
receptor. 

(2) Means shall be provided to align the center of the X-ray field 
with the center of the image receptor to within two percent 
of the source-image receptor distance, or means shall be 
provided to both size and align the X-ray field such that the 
X-ray field at the plane of the image receptor does not extend 
beyond any edge of the image receptor. Compliance shall be 
determined with the axis of the X-ray beam perpendicular to 
the plane of the image receptor. 

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

(a) An assortment of removable, 
beam-limiting devices sufficient 
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requirement for each combination of image receptor 
size and source-image receptor distance for which 
the unit is designed with each such device having 
clear and permanent markings to indicate the image 
receptor size and source-image receptor distance for 
which it is designed; or 

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

2. Beam limitation requirements applicable to certified systems 
only. Diagnostic X-ray systems incorporating one or more certified 
components shall be required to comply with the following additional 
requirements which relate to those certified components. 

a. Beam limitation for stationary and mobile general purpose X-ray 
systems. 

(1) There shall be provided a means of independent length and 
width stepless adjustment of the size of the X-ray field. The 
minimum field size at a source-image receptor distance of 
one hundred centimeters shall be equal to or less than five 
centimeters by five centimeters. 

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

(3) The edge of the light field at one hundred centimeters or at the 
maximum source-image receptor distance, whichever is less, 
shall have a contrast ratio, corrected for ambient lighting, 
of not less than four in the case of beam-limiting devices 
designed for use on stationary equipment, and a contrast 
ratio of not less than three in the case of beam-limiting 
devices designed for use on mobile equipment. The contrast 
ratio is defined as 11112 where 11 is the illumination three 
millimeters from the edge of the light field toward the center 
of field; and 12 is the illumination three millimeters from 
the edge of the light field away from the center of the field. 
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Compliance shall be determined with a measuring instrument 
aperture of one millimeter in diameter. 

b. Beam limitation for portable X-ray systems. Beam limitation 
for portable X-ray systems shall meet the beam limitation 
requirements of subdivision a of subsection 1 and subdivision a of 
.this subsection 2 of this seetiofl. 

c. Beam limitation and alignment on stationary general purpose X-ray 
systems equipped with positive beam limitation (PBL). The useful 
beam shall be limited to the area of clinical interest. This shall 
be deemed to have been met if a positive beam-limiting device 
meeting manufacturer's specifications and the requirements of this 
subdivision have been properly used. 

(1) Positive beam limitation (PBL), when provided, shall function 
as described in paragraph 2 whenever all of the following 
conditions are met: 

(a) The image receptor is inserted Into a permanently 
mounted cassette holder. 

(b) The image receptor length and width are each less than 
fifty centimeters. 

(c) The X-ray beam axis is within plus or minus three 
degrees of vertical and the source-image receptor 
distance is ninety centimeters to one hundred thirty 
centimeters inclusive; ... or the X-ray beam axis is within 
plus or minus three degrees of horizontal and the 
source-image receptor distance is ninety centimeters 
to two hundred five centimeters inclusive. 

(d) The X-ray beam axis is perpendicular to the plane of the 
image receptor to within plus or minus three degrees. 

(e) Neither tomographic nor steroscopic radiography is 
being performed. 

(f) The positive beam limitation system has not been 
intentionally overridden. The override provision is 
subject to paragraph 3. 

(2) Positive beam limitation (PBL), when provided, shall prevent 
the production of X-rays when: 

(a) Either the length or width of the X-ray field in the plane 
of the image receptor differs, except as permitted 
by paragraph 5, from the corresponding image 
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receptor dimensions by more than three percent of 
the source-image receptor distance. 

(b) The sum of the length and width differences as stated 
in subparagraph a, without regard to sign, exceeds four 
percent of the source-image receptor distance. 

(c) The beam-limiting device is at a source-image receptor 
distance for which positive beam limitation (PBL) is not 
designed for sizing. 

(3) If a means of overriding the positive beam limitation (PBL) 
system exists, that method: 

(a) If located in a position that the operator would consider 
it part of the operational controls or if it is referenced in 
the operator's manual or in other materials intended for 
the oper(!tor. 

[1] Must require that a key be utilized to defeat the 
positive beam limitation; 

[2] Must require that the key remain in place during 
the entire time the positive beam limitation system 
is overridden; and 

(3] Must require that the key or key switch be clearly 
and durably labeled as follows: 

FOR X-RAY FIELD LIMITATION 
SYSTEM FAILURE 

(b) Must include a label visible to the operator that override 
of the positive beam limitation system is engaged. 

(4) Compliance with paragraph 2 must be determined when the 
requirements of paragraph 1 are met. Compliance must be 
determined no sooner than five seconds after insertion of the 
image receptor. 

(5) The positive beam limitation system must be capable of 
operation, at the discretion of the operator, such that the size 
of the field may be made smaller than the size of the image 
receptor through stepless adjustment of the field size. The 
minimum field size at the source-image receptor distance of 
one hundred centimeters must be equal to or less than five 
centimeters by five centimeters. 
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(6) The positive beam limitation system must be designed 
such that if a change in image receptor does not cause 
an automatic return to positive beam limitation function 
as described in paragraph 2, then any change of image 
receptor size or source-image receptor distance must cause 
the automatic return. 

3. Radiation exposure control. 

a. Exposure initiation. Means shall be provided to initiate the radiation 
e!xposure by a deliberate action on the part of the operator, such as 
tl1e depression of a switch. Radiation exposure shall not be initiated 
without such an action. In addition, it shall not be possible to initiate 
an exposure when the timer is set to a "zero" or "off'' position if either 
position is provided. 

b. Exposure indication. Means shall be provided for visual indication 
observable at or from the operator's protected position whenever 
X-rays are produced. In addition, a signal audible to the operator 
shall indicate that the exposure has terminated. 

c._ Exposure termination. Means shall be provided to terminate the 
E~xposure at a preset time interval, preset product of current and 
time, a preset number of pulses, or a preset radiation exposure 
to the image receptor. Except for dental panoramic systems, 
termination of an exposure shall cause automatic resetting of the 
timer to its initial setting or to "zero". It shall not be possible to 
J11ake an exposure when the timer is set to a zero or off position if 
!either position is provided. 

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

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

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

(2) Automatic exposure controls. When an automatic exposure 
control is provided: 

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

(b) If the X-ray tube potential is equal to or greater than 
fifty kVp, the minimum exposure time for field emission 
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equipment rated for pulsed operation shall be equal to 
or less than a time interval equivalent to two pulses; 

(c) The minimum exposure time for all equipment other 
than that specified in subparagraph b shall be equal 
to or less than one-sixtieth second or a time interval 
required to deliver five mAs, whichever is greater; 

(d) Either the product of peak X-ray tube potential, current, 
and exposure time shall be limited to not more than sixty 
kWs per exposure, or the product of X-ray tube current 
and exposure time shall be limited to not more than six 
hundred mAs per exposure except that, when the X-ray 
tube potential is less than fifty kVp, the product of X-ray 
tube current and exposure time shall be limited to not 
more than two thousand mAs per exposure; and 

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

d. Exposure duration (timer) linearity. For systems having 
independent selection of exposure time settings, the average 
ratios [X1] of exposure to the indicated timer setting, in units of 
coulombs per kilogram per second [milliroentgen per second], 
obtained at any two clinically used timer settings shall not differ by 
more than ten-hundredths times their sum. This is written as: 

where X1 and X2 are the average C kg-1s-1 (mR/s) values. 

e. Exposure control location. The X-ray exposure control shall be 
so placed that the operator can view the patient while making 
exposure exposures (see appendix B). 

f. Operator protection, except veterinary systems. 

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

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

373 



(a) Used continuously for greater than one week in the 
same location, i.e., a room or suite, shall meet the 
requirements of paragraph 1 of sueeivisiofl f; and 

(b) Used for less than one week at the same location shall 
be provided with either a protective barrier at least two 
meters [6.5 feet] high for operator protection during 
exposures, or means shall be provided to allow the 
operator to be at least two and seven-tenths meters 
[9 feet] from the tube housing assembly during the 
exposure. 

(3) Mammography systems shall be operable from a shielded 
position. 

g. Operator protection for veterinary systems. All stationary, mobile, 
or portable X-ray systems used for veterinary work shall be 
provided with either a two-meter [6.5-foot] high protection barrier 
for operator protection during exposures, or shall be provided with 
means to allow the operator to be at least two and seven-tenths 
meters [9 feet] from the tube housing assembly during exposures. 

4. Source-to-skin distance. All mobile or portable radiographic systems 
shall be provided with means to limit the source-to-skin distance equal 
to or greater than thirty centimeters, except for veterinary systems. 

5. Radiation exposure reproducibility. When all technique factors 
are held constant, including control panel selections associated with 
automatic exposure control systems, the coefficient of variation of 
exposure for both manual and automatic exposure control systems 
shall not exceed five hundredths. This requirement applies to clinically 
used techniques. This requirement shall be deemed to have been 
met if, when four radiation exposures are made at identical technique 
factors, the value of the average radiation exposure (E) is greater than 
or E~qual to five times the maximum radiation exposure (Emax> minus 
the minimum radiation exposure (Emin), 

E?_ 5(Emax - Emin) 

6. Radiation from capacitor energy storage equipment in standby 
status. Radiation emitted from the X-ray tube when the system is fully 
charged and the exposure switch or timer is not activated shall not 
exceed a rate of two milliroentgens per hour at five centimeters from 
any accessible surface of the diagnostic source assembly, with the 
beatm-limiting device fully open. 

7. Accuracy. Deviation of measured technique factors from indicated 
values of kVp and exposure time shall not exceed the limits specified 
for that system by its manufacturer. In the absence of manufacturer's 
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specifications, the deviation shall not exceed ten percent of the 
indicated value for kVp and twenty percent for time. 

8. rnA/mAs linearity. The following requirements apply when the 
equipment is operated on a power supply as specified by the 
manufacturer for any fixed X-ray tube potential within the range of forty 
percent to one hundred percent of the maximum rated: 

a. Equipment having independent selection of X-ray tube current 
(rnA). The average ratios (X1) of exposure to the indicated 
milliampere-seconds product in units of coulombs per kilogram 
per milliampere second (or milliroentgen per milliampere seconds) 
obtained at any two consecutive tube current settings shall not 
differ by more than ten hundredths times their sum: 

where X1 and X2 are the average values obtained at each of two 
consecutive tube current settings, or at two settings differing by 
no more than a factor of two where the tube current selection is 
continuous. 

b. Equipment having a combined X-ray tube current-exposure time 
product (mAs) selector, but not a separate tube current (rnA) 
selector. The average ratio (X1) of exposure to the indicated 
milliampere-seconds product, in units of coulombs per kilogram 
per milliampere second (or milliroentgen per milliampere seconds), 
obtained at any two consecutive mAs selector settings shall not 
differ by more than ten hundredths times their sum: 

where X1 and X2 are the average values obtained at any two 
consecutive mAs selector settings, or at two settings differing by 
no more than a factor of two where the mAs selector provided 
continuous selection. 

c. Measuring compliance. Determination of compliance shall be 
based on four exposures taken within a time period of one hour, at 
each of the two settings. These two settings may include any two 
focal spot sizes except where one is equal to or less than forty-five 
hundredths millimeters and the other is greater than forty-five 
hundredths millimeters. For purposes of this requirement, focal 
spot size is the nominal focal spot size specified by the X-ray tube 
manufacturer. 

9. Other requirements: 
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a. Transmission limit for image receptor supporting devices used 
for mammography. For X-ray systems manufactured after 
September 5, 1978, which are designed only for mammography, 
the transmission of the primary beams through the image receptor 
support provided with the system will be limited such that the 
E~xposure five centimeters from any accessible surface beyond 
the plane of the image receptor supporting device does not 
E3xceed twenty-five and eight-tenths microcoulomb per kilogram 
[.01 milliroentgen] for each activation of the tube. Exposure shall be 
measured with the system operated at the minimum source-image 
receptor distance for which it is designed. Compliance shall be 
determined at the maximum rated peak tube potential for the 
system and at the maximum rated product of tube current and 
'exposure time (milliampere second) for that peak tube potential. 
Compliance shall be determined by measurements averaged 
over an area of one hundred square centimeters with no linear 
dimension greater than twenty centimeters. 

b. Tube stands for portable X-ray systems. A tube stand or other 
mechanical support shall be used for portable X-ray systems, so 
that the X-ray tube housing assembly need not be handheld during 
exposures. 

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992; March 1, 
1994; July 1, 1 ~~95; May 1, 1998: March 1. 2003. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20-04, 23-20.1-03, 23-20.1-04 

33-10-0Ei-07. Intraoral dental radiographic systems. In addition to 
the requirements of sections 33-10-06-03 and 33-10-06-04, the requirements of 
this section apply to X-ray equipment and associated facilities used for dental 
radiography. Criteria for extraoral dental radiographic systems are covered in 
section 33-10-06-06. Only systems meeting the requirements of this section shall 
be used. 

1. SoUirce-to-skin distance. X-ray systems designed for use with 
an intraoral image receptor shall be provided with means to limit 
sou1rce-to-skin distance to not less than: 

a. Eighteen centimeters if operable above fifty kilovolts peak. 

b. Ten centimeters if operable at fifty kilovolts peak only. 

2. Bec:am limitation. Radiographic systems designed for use with an 
intraoral image receptor shall be provided with means to limit the X-ray 
beam such that: 
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a. The X-ray beam, at the minimum source-to-skin distance, shall be 
containable in a circle having a diameter of no more than seven 
centimeters. 

b. An open-ended shielded position indicating device shall be 
used. The shielding shall be equivalent to the requirements of 
subsection 4 of section 33-10-06-04. 

3. Radiation exposure control. 

a. Exposure initiation. 

(1) Means shall be provided to initiate the radiation exposure 
by a deliberate action on the part of the operator, such as 
the depression of a switch. Radiation exposure shall not be 
initiated without such an action. 

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

b. Exposure indication. Means shall be provided for visual indication 
observable at or from the operator's protected position whenever 
X-rays are produced. In addition, a signal audible to the operator 
shall indicate that the exposure has terminated. 

c. Exposure termination. 

(1) Means shall be provided to terminate the exposure at a preset 
time interval, preset product of current and time, a preset 
number of pulses, or a preset radiation exposure to the image 
receptor. 

(2) An X-ray exposure control shall be incorporated into each 
X-ray system such that an exposure can be terminated by the 
operator at any time, except for exposures of one-half second 
or less. 

(3) Termination of an exposure shall cause automatic resetting 
of the timer to its initial setting or to "zero". 

d. Exposure duration (timer) linearity. For systems having 
independent selection of exposure time settings, the average 
ratios (X1) of exposure to the indicated timer setting, in units of 
coulombs per kilogram per second [milliroentgen per second], 
obtained at any two clinically used timer settings shall not differ by 
more than ten hundredths times their sum. 
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where X1 and X2 are the average values. 

e. Exposure control location and operator protection. 

(1) Stationary X-ray systems shall be required to have the X-ray 
exposure control permanently mounted in a protected area, 
so that the operator is required to remain in that protected 
area during the entire exposure and so the operator can view 
the patient while making the exposure. 

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

(a) Used for greater than one week in the same location, 
i.e., a room or suite, shall meet the requirements of 
paragraph 1 ef this suedivisieR. 

(b) Used for less than one week in the same location shall 
be provided with either a protective barrier at least two 
meters [6.5 feet] high for operator protection, or means 
to allow the operator to be at least two and seven-tenths 
meters [9 feet] from the tube housing assembly while 
making exposures. 

4. Reproducibility. When the equipment is operated on an adequate 
pow1er supply as specified by the manufacturer, the estimated 
coefficient of variation of radiation exposures shall be no greater than 
five hundredths for any specific combination of selected technique 
facte>rs. 

5. mAJmAs linearity. The following requirements apply when the 
equipment is operated on a power supply as specified by the 
manufacturer for any fixed X-ray tube potential within the range of forty 
percent to one hundred percent of the maximum rated. 

a. Equipment having independent selection of X-ray tube current 
(rnA). The average ratios (X1) of exposure to the indicated 
milliampere-seconds product, in units of coulombs per kilogram 
per milliampere second (or milliroentgen per milliampere seconds), 
obtained at any two consecutive tube current settings shall not 
differ by more than ten hundredths times their sum: 

where X1 and X2 are the average values obtained at any two 
consecutive tube current settings, or at two settings differing by 
no more than a factor of two where the tube current selection is 
continuous. 
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b. Equipment having a combined X-ray tube current-exposure time 
product (mAs) selector, but not a separate tube current (rnA) 
selector. The average ratios (X1) of exposure to the indicated 
milliampere-seconds product, in units of coulombs per kilogram per 
milliampere second (or mR!mAs), obtained at any two consecutive 
mAs selector settings shall not differ by more than ten hundredths 
times their sum: 

where X1 and X2 are the average values obtained by any two mAs 
selector settings, or at two settings differing by no more than a 
factor of two where the mAs selector provides continuous selection. 

c. Measuring compliance. Determination of compliance shall be 
based on ten exposures taken within a time period of one hour, at 
each of the two settings. These two settings may include any two 
focal spot sizes except where one is equal to or less than forty-five 
hundredths millimeters and the other is greater than forty-five 
hundredths millimeters. For purposes of this requirement, focal 
spot size is the nominal focal spot size specified by the X-ray tube 
manufacturer. 

6. Accuracy. Deviation of technique factors from values for kVp and 
exposure time (if time is independently selectable) shall not exceed 
the limits specified for that system by its manufacturer. In the absence 
of manufacturer's specifications, the deviation shall not exceed ten 
percent of the indicated value for kVp and twenty percent for time. 

7. kVp limitations. Dental X-ray machines with a nominal fixed kVp 
of less than fifty kVp shall not be used to make diagnostic dental 
radiographs of humans. 

8. Beam quality. All dental X-ray systems are subject to the filtration 
requirements of subdivision a of subsection 5 of section 33-10-06-04. 

9. Administrative controls. 

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

b. The tube housing and the position indicating device shall not be 
handheld during an exposure. 

c. The X-ray system shall be operated in such a manner that the 
useful beam at the patient's skin does not exceed the requirements 
of subdivision a of subsection 2 ef this seetiefl. 
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d. Dental fluoroscopy without image intensification shall not be used. 

10. Stru•::tural shielding requirements (see appendix C). 

History: Amendled effective October 1, 1982; June 1, 1986; June 1, 1992; March 1, 
1994; July 1, 1995; May 1, 1998: March 1. 2003. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-1 0-06··08. Therapeutic X-ray systems of less than one 
megaelectronvolt (MeV). 

1. Equiipment requirements. 

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

(1) Contact therapy systems. Leakage radiation shall not 
exceed twenty-five and eight-tenths microcoulomb per 
kilogram [1 00 milliroentgens] per hour at five centimeters 
from the surface of the tube housing assembly. 

(2) Zero - one hundred fifty kilovolts peak systems. Systems 
which are manufactured or installed prior to October 1 , 1982, 
shall have a leakage radiation which does not exceed two 
hundred fifty-eight thousandths millicoulomb per kilogram 
[1 roentgen] in one hour at one meter from the source. 

(3) Zero - one hundred fifty kilovolts peak systems. Systems 
which are manufactured on or after October 1, 1982, 
shall have a leakage radiation which does not exceed 
twenty-five and eight-tenths microcoulomb per kilogram 
[1 00 milliroentgens] in one hour at one meter from the 
source. 

(4) One hundred fifty-one - nine hundred ninety-nine kilovolts 
peak systems. The leakage radiation shall not exceed two 
hundred fifty-eight thousandths millicoulomb per kilogram 
[1 roentgen] in one hour at one meter from source except 
systems that operate in excess of five hundred kilovolts peak 
may have a leakage radiation at one meter from the source 
not to exceed one-tenth percent of the useful beam one 
meter from the source. 

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

c. Removable and adjustable beam-limiting devices. 

(1) Removable beam-limiting devices shall, for the portion of the 
useful beam to be blocked by the useful devices, transmit 
not more than one percent of the beam at the maximum 
kilovoltage and maximum treatment filter. This requirement 
does not apply to auxiliary blocks or materials placed in 
the useful beam to shape the useful beam to the individual 
patient. 

(2) Adjustable beam-limiting devices installed after October 1, 
1982, shall meet the requirements of paragraph 1 of this 
subeivisioR. 

(3) Adjustable beam-limiting devices installed before October 1, 
1982, shall, for the portion of the X-ray beam to be blocked 
by these devices, transmit not more than five percent of 
the original X-ray beam at the maximum kilovoltage and 
maximum treatment filter. 

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

(1) The filters cannot be accidentally displaced at any possible 
tube orientation; 

(2) The radiation at five centimeters from the filter insertion slot 
opening does not exceed seven and seventy-four hundredths 
millicoulomb per kilogram [30 roentgens] per hour under any 
operating conditions; and 

(3) Each filter is marked as to its material of construction and its 
thickness. For wedge filters, the wedge angle must appear 
on the wedge or wedge tray. 

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

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

g · Beam block. Contact therapy tube housing assemblies shall have a 
removable shield of at least five-tenths millimeter lead equivalency 
at one hundred kilovolts peak that can be positioned over the entire 
useful beam exit port during periods when the beam is not in use. 
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h. Beam monitor system. Systems of greater than one hundred 
1ifty kilovolts peak manufactured after October 1, 1982, shall be 
provided with a beam monitor system which: 

(1) Shall have the detector of the monitor system interlocked to 
prevent incorrect positioning in the useful beam; 

(2) Shall not allow irradiation until a preselected number of 
roentgens has been made at the treatment control panel; 

(3) Shall independently terminate irradiation when the 
preselection number of roentgens has been reached; 

(4) Shall be so designed that, in the event of a system 
malfunction or electrical power failure, the dose administered 
to a patient prior to the system malfunction or power failure 
can be accurately determined; 

(5) Shall have a display at the control panel from which the 
dose at a reference point in the treatment volume can be 
calculated; 

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

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

i. Timer. 

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

(2) The timer shall be a cumulative timer which activates with the 
production of radiation and retains its reading after irradiation 
is interrupted or terminated. After irradiation is terminated 
and before irradiation can be reinitiated, it shall be necessary 
to reset the elapsed time indicator to zero. 

(3) The timer shall terminate irradiation when a preselected time 
has elapsed if any dose monitoring system present has not 
previously terminated irradiation. 

(4) The timer shall permit accurate presetting and determination 
of exposure times as short as one second. 
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(5) The timer shall not permit an exposure if set at zero. 

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

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

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

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

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

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

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

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

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

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

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

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

I. Source-to-skin distance. There shall be means of determining the 
source-to-skin distance to within one centimeter. 

m. Shutters. Unless it is possible to bring the X-ray output to the 
prescribed exposure parameters within five seconds, the beam 
shall be automatically attenuated by a shutter having a lead 
equivalency not less than that of the tube housing assembly. In 
addition, 

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

(2) An indication of shutter position shall appear at the control 
panel. 
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n. Low filtration X-ray tubes. Each X-ray system equipped with a 
beryllium or other low-filtration window shall be clearly labeled as 
such upon the tube housing assembly and at the control panel. 

2. Faciliity design requirements for systems capable of operating 
abov'e fifty kilovolts peak. 

a. Aural communication. Provision shall be made for two-way 
c:tural communication between the patient and the operator at 
the control panel. However, where excessive noise levels or 
treatment requirements make aural communication impractical, 
e>ther methods of communication shall be used. 

b. Viewing systems. 

(1) Windows, mirrors, closed-circuit television, or an equivalent 
system shall be provided to permit continuous observation of 
the patient during irradiation and shall be so located that the 
operator can observe the patient from the control panel. 

{2) When the primary viewing system is by electronic means, 
television, an alternate viewing system, which may be 
electronic, shall be available for use in the event of failure of 
the primary viewing system. 

c. Additional requirements for X-ray systems capable of operation 
above one hundred fifty kilovolts peak. 

(1) All protective barriers must be fixed except for entrance doors 
or beam interceptors. 

(2) The control panel shall be outside the treatment room. 

(3) Entrance interlocks shall be provided such that all entrance 
doors must be closed before treatment can be initiated or 
continued. If the radiation beam is interrupted by any door 
opening, it shall not be possible to restore the machine to 
operation without closing the door and reinitiating irradiation 
by manual action at the control panel. 

(4) When any door referred to in paragraph 3 ef this subdivisiefl 
is opened while the X-ray tube is activated, the radiation 
exposure at a distance of one meter from the source 
must be reduced to less than twenty-five and eight-tenths 
microcoulomb per kilogram [1 00 milliroentgens] per hour. 

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

a. Surveys. 
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(1) All new facilities, and existing facilities not previously 
surveyed, shall have a survey made by, or under the 
direction of, a qualified expert. In addition, such surveys 
shall be done after any change in the facility or equipment 
which might cause a significant increase in radiation hazard. 

(2) The registrant shall obtain a written report of the survey 
from the qualified expert, and a ·copy of the report shall be 
transmitted by the registrant to the department within thirty 
days of receipt of the report. 

(3) The survey and report shall indicate all instances where the 
installation, in the opinion of the qualified expert, is in violation 
of this article. 

b. Calibration. 

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

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

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

(4) The calibrations must be such that the dose at a reference 
point in soft tissue can be calculated to within an uncertainty 
of five percent. 

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

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

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

(c) The degree of congruence between the radiation field 
and the field indicated by the localizing device if such 
device is present. 
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(d) An evaluation of the uniformity of the largest radiation 
field used. 

(6) Records of calibration shall be maintained by the registrant 
for five years after completion of the calibration. 

(7) A copy of the most recent X-ray system calibration shall be 
available at or in the area of the control panel. 

c. Spot checks. Spot checks shall be performed on X-ray systems 
capable of operation at greater than one hundred fifty kilovolts 
peak. Such spot checks shall meet the following requirements: 

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

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

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

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

(5) Whenever a spot check indicates a significant change in 
the operating characteristics of a system, as specified in the 
qualified expert's spot check procedures, the system shall 
be recalibrated as required in subdivision b of subsection 3 
of section 33-1 0-06-08. 

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

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

d. Operating procedures. 

(1) X-ray systems shall not be left unattended unless the system 
is secured against unauthorized use. 

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

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

(4) No individual other than the patient shall be in the treatment 
room unless such individual is protected by a barrier 
sufficient to meet the requirements of section 33-10-04.1-06. 
No individual other than the patient shall be in the treatment 
room during exposures when the kilovolts peak exceeds one 
hundred fifty. 

(5) The X-ray system shall not be used in the administration of 
radiation therapy unless the requirements of subdivision b ef 
this subseetien and paragraph 4 of subdivision c have been 
met. 

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992; March 1, 
1994; May 1, 1998; March 1. 2003. 
General Authority: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-1 0-06-09. X-ray and electron therapy systems with energies of one 
megaelectronvolt (MeV) and above. Chapter 33-10-09 except subdivisions c 
and d of subsection 7 of section 33-10-09-03 shall apply to medical facilities using 
therapy systems with energies one megaelectronvolt and above. 

1. Definitions. In addition to the definitions provided in section 
33-1 0-06-02, the following definitions are applicable to this section. 

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

b. "Beam scattering filter'' means a filter used in order to scatter a 
beam of electrons. 
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c. "Central axis of the beam" means a line passing through the virtual 
source and the center of the plane figure formed by the edge of the 
first beam-limiting device. 

d. !!Dose monitoring system" means a system of devices fer the 
detection, measurement, and display of quantities of radiation. 
:oose monitor unit" means a unit response from the dose 
monitoring system from which the absorbed dose can be 
~:alculated. 

e. !!Dose monitor unit" means a unit response ffom the dose 
fflORitoring system ffom which the absorbed dose ean be 
·calculated. "Dose monitoring system" means a system of 
~levices for the detection. measurement. and display of guantities 
~,f radiation. 

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

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

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

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

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

k. "lsocenter" means a fixed point in space located at the center of 
the smallest sphere through which the central axis of the beams 
passes in all conditions. 

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

m. "New equipment" means systems subject to this section which 
were manufactured after January 1, 1985. 
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n. "Normal treatment distance" means: 

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

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

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

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

. 
q. "Stationary beam therapy" means radiation therapy without relative 

displacement of the useful beam ·and patient during radiation. 

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

s. ''Virtual source" means a point from which radiation appears to 
originate. 

2. Requirements for equipment. 

a. Leakage radiation to the patient area. 

(1) New equipment shall meet the following requirements: 

(a) For all operating conditions producing maximum 
leakage, the absorbed dose in rads [grays] due to 
leakage radiation, including X-rays, electrons, and 
neutrons, at any point in a circular plane of two meters 
radius centered on and perpendicular to the central axis 
of the beam at the isocenter or the normal treatment 
distance and outside the maximum useful beam, 
shall not exceed one-tenth percent of the maximum 
absorbed dose in rads [grays] of the unattenuated 
useful beam measured at the point of intersection of 
the central axis of the beam and the plane surface. 
Measurements excluding those for neutrons shall be 
averaged over an area up to but not exceeding two 
hundred square centimeters at the positions specified. 
Measurements of the portion of the leakage radiation 
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dose contributed by neutrons shall be averaged over 
an area up to but not exceeding two hundred square 
centimeters. 

(b) For each system the registrant shall determine, or 
obtain from the manufacturer, the leakage radiation 
existing at the positions specified in subparagraph a 
for specified operation conditions. Records on leakage 
radiation shall be maintained at the installation for 
inspection by the department. 

(2) Existing equipment shall meet the following requirements: 

(a) For operating conditions producing maximum leakage 
radiation, the absorbed dose in grays [rads] due to 
leakage radiation excluding neutrons at any point in 
a circular plane of two meters radius centered on a 
perpendicular to the central axis of the beam one meter 
from the virtual source, and outside the maximum size 
useful beam, may not exceed one-tenth percent of 
the maximum absorbed dose in grays [rads] of the 
unattenuated useful beam measured at the point of 
intersection of the central axis of the beam and the 
surface of the circular plane. Measurements shall be 
averaged over an area up to but not exceeding one 
hundred square centimeters at the positions specified. 

(b) For each system, the registrant shall determine, or 
obtain from the manufacturer, the leakage radiation 
existing at the positions specified in subparagraph a 
of tllis paFSgFSpR for specified operating conditions. 
Records on radiation leakage shall be maintained at 
the installation for inspection by the department. 

b. Leakage radiation outside the patient area for new equipment. 

(1) The absorbed dose in grays [rads] due to leakage radiation, 
except in the area specified in subparagrap a of paragraph 1 
of subdivision a, when measured at any point one meter 
from the path of charged particle, before the charged particle 
strikes the target or window, may not exceed one-tenth 
percent for X-ray leakage nor five-hundredths percent for 
neutron leakage of the maximum absorbed dose in grays 
[rads] of the unattenuated useful beam measured at the 
point of intersection of the central axis of the beam and the 
circular plane specified in subparagraph a of paragraph 1 of 
subdivision a of tllis section. 
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(2) The registrant shall determine, or obtain from the 
manufacturer, the actual leakage radiation existing at 
the positions specified in paragraph 1 of this subdi'lision for 
specified operating conditions. Radiation measurements 
excluding neutrons shall be averaged over an area up 
to but not exceeding one hundred square centimeters at 
the positions specified. Neutron measurements shall be 
averaged over an area up to but not exceeding two hundred 
square centimeters. 

c. Beam-limiting devices. Adjustable or interchangeable 
beam-limiting devices shall be provided and such devices shall 
transmit no more than two percent of the useful beam at the normal 
treatment distance for the portion of the useful beam which is to be 
attenuated by the beam-limiting device. The neutron component 
of the useful beam shall not be included in this requirement. 

d. Filters. 

(1) Each filter which is removable from the system shall be 
clearly marked with an identification number. Documentation 
available at the control panel shall contain a description of 
the filter. For wedge filters, the wedge angle shall appear on 
the wedge or wedge tray. 

(2) If the absorbed dose rate data required by subdivision p of 
subsection 2 of section 33-1 0-06-04 relates exclusively to 
operation with a field flattening or beam scattering filter in 
place, such filter shall be removable only by the use of tools. 

(3) For new equipment which utilizes a system of wedge filters, 
interchangeable field flattening filters, or interchangeable 
beam scattering filters: 

(a) Irradiation shall not be possible until a selection of a 
filter has been made at the treatment control panel; 

(b) An interlock system shall be provided to prevent 
irradiation if the filter selected is not in the correct 
position; 

(c) A display shall be provided at the treatment control 
panel showing the filters in use; and 

(d) An interlock shall be provided to prevent irradiation if 
any filter selection operation carried out in the treatment 
room does not agree with the filter selection operation 
carried out at the treatment control panel. 
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e. Beam quality. The registrant shall determine, or obtain from the 
manufacturer, data sufficient to assure that the following beam 
quality requirements are met: 

('1) The absorbed dose resulting from X-rays in a useful 
electron beam at a point on the central axis of the beam 
ten centimeters greater than the practical range of the 
electrons shall not exceed the value stated in table Ill. Linear 
interpolation shall be used for values not stated. 

TABLE Ill 

Maximum Ener~JY of Electron 
Beam in MeV 

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

1 0.03 

1l:' 
-.I 0.05 

3 l:' 

"'' 0.10 

50 0.20 

(2) Compliance with paragraph 1 ef tl"lis subdi·tisiefl shall be 
determined using: 

(a) A measurement within a phantom with the incident 
surface of the phantom at the normal treatment 
distance and normal to the central axis of the beam; 

(b) The largest field size available which does not exceed 
fifteen centimeters by fifteen centimeters; and 

(c) A phantom whose cross-sectional dimensions exceed 
the measurement radiation field by at least five 
centimeters and whose depth is sufficient to perform 
the required measurement. 

(3) The absorbed dose at a surface located at the normal 
treatment distance, at the point of intersection of that 
surface with the central axis of the useful beam during X-ray 
irradiation, shall not exceed the limits stated in table IV. 
Linear interpolation shall be used for values not stated. 

TABLE IV 

Maximum Photon Energy 
in MeV 

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

1 

2 

5 
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15 0.50 

35 0.40 

50 0.20 

(4) Compliance with paragraph 3 ef tRis subei·tisien shall be 
determined by measurements made: 

(a) Within a phantom using an instrument which will allow 
extrapolation to the surface absorbed dose; 

(b) Using a phantom whose size and placement meet the 
requirements of paragraph 2 ef tl=lis subdi'i·isien; 

(c) After removal of all beam modifying devices which can 
be removed without the use of tools, except for beam 
scattering or beam flattening filters; and 

(d) The largest field size -available which does not exceed 
fifteen centimeters by fifteen centimeters. 

(5) The registrant shall determine, or obtain from the 
manufacturer, the maximum percentage absorbed dose 
in the useful beam due to stray neutrons, excluding stray 
neutron radiation, for specified operating conditions. 

f. Beam monitors. All therapy systems shall be provided with 
radiation detectors in the radiation head. 

(1) New equipment shall be provided with at least two radiation 
detectors. The detectors shall be incorporated into two 
separate dose monitoring systems. 

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

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

(a) Each detector shall be removable only with tools and 
shall be interlocked to prevent incorrect positioning. 

(b) Each detector shall form part of a dose monitoring 
system from whose readings in dose monitor units the 
absorbed dose at a reference point in the treatment 
volume can be calculated. 
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(c) Each dose monitoring system shall be capable of 
independently monitoring, interrupting, and terminating 
irradiation. 

(d) For new equipment, the design of the dose monitoring 
systems shall assure that: 

[1] The malfunctioning of one system does not affect 
the correct functioning of the second system; and 

[2] The failure of any element common to both 
systems which could affect the correct function of 
both systems shall terminate irradiation. 

(e) Each dose monitoring system shall have a legible 
display at the treatment control panel. For new 
equipment, each display shall: 

[1] Maintain a reading until intentionally reset to zero; 

[2] Have only one scale and no scale multiplying 
factors; 

[3] Utilize a design such that increasing dose is 
displayed by increasing numbers and shall be so 
designed that, in the event of an overdosage of 
radiation, the absorbed dose may be accurately 
determined; and 

[4] In the event of power failure, the dose monitoring 
information required in this subparagraph 
displayed at the control panel at the time of 
failure shall be retrievable in at least one system 
for a twenty-minute period of time. 

g. Beam symmetry. In new equipment inherently capable of 
producing useful beams with asymmetry exceeding five percent, 
the asymmetry of the radiation beam in two orthogonal directions 
must be monitored before the beam passes through the 
beam-limiting device. Facilities must be provided so that, if 
the difference in dose rate between one region and another region 
symmetrically displaced from the central axis of the beam exceeds 
five percent of the central axis dose rate, indication of this condition 
is made at the control panel; and if this difference exceeds ten 
percent, the irradiation is terminated. 

h. Selection and display of dose monitor units. 

394 



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

(2) After useful beam termination, it shall be necessary to 
reset the dosimeter display to zero before treatment can be 
reinitiated. 

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

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

i. Termination of irradiation by the dose monitoring system or systems 
during stationary beam therapy. 

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

(2) If original design of the equipment included a second 
dose monitoring system, that system must 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 second dose monitoring. 

(3) For new equipment, a second 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 second dose monitoring system. 

(4) For new equipment, an indicator on the control panel 
must show which dose monitoring system has terminated 
irradiation. 

j. Interruption switches. It shall be possible to interrupt irradiation 
and equipment movements at any time from the operator's position 
at the treatment control panel. Following an interruption, it shall 
be possible to restart irradiation by operator action without any 
reselection of operating conditions. If any change is made of a 
preselected value during an interruption, irradiation and equipment 
movements shall be automatically terminated. 
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k. liermination switches. It shall be possible to terminate irradiation 
and equipment movements, or go from an interruption condition to 
tE~rmination conditions, at any time from the operator's position at 
the treatment control panel. 

I. iimer. 

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

(2) The timer shall be a cumulative timer which activates with the 
production of radiation and retains its reading after irradiation 
is interrupted or terminated. After irradiation is terminated 
and before irradiation can be reinitiated, it shall be necessary 
to reset the elapsed time indicator to zero. 

(3) For new equipment after termination of irradiation and before 
irradiation can be reinitiated, it shall be necessary to manually 
reset the preset time selector. 

(4) The timer shall terminate irradiation when a preselected time 
has elapsed if the dose monitor systems have not previously 
terminated irradiation. 

m. Selection of radiation type. Equipment capable of both X-ray 
therapy and electron therapy shall meet the following requirements: 

(1) Irradiation shall not be possible until a selection of radiation 
type has been made at the treatment control panel. 

(2) An interlock system shall be provided to ensure that the 
equipment can emit only the radiation type which has been 
selected. 

(3) An interlock system shall be provided to prevent irradiation 
if any selected operations carried out in the treatment room 
do not agree with the selected operations carried out at the 
treatment control panel. 

(4) An interlock system shall be provided to prevent irradiation 
with X-rays except to obtain a port film when electron 
applicators are fitted. 

(5) An interlock system shall be provided to prevent irradiation 
with electrons when accessories specific for X-ray therapy 
are fitted. 
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(6) The radiation type selected shall be displayed at the 
treatment control panel before and during irradiation. 

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

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

(2) An interlock system shall be provided to 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. 

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

(4) For new equipment, an interlock system shall be provided to 
terminate irradiation if the energy of the electrons striking the 
X-ray target or electron window deviates by more than twenty 
percent or three megaelectron volts, whichever is smaller, 
from the selected nominal energy. 

o. Selection of stationary beam therapy or moving beam therapy. 
Equipment capable of both stationary beam therapy and moving 
beam therapy shall meet the following requirements: 

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

(2) An interlock system shall be provided to ensure that the 
equipment can operate only in the mode which has been 
selected. 

(3) An interlock system shall be provided to prevent irradiation 
if any selected operations carried out in the treatment room 
do not agree with the selected operations carried out at the 
treatment control panel. 

(4) The mode of operation shall be displayed at the treatment 
control panel. 

(5) For new equipment, an interlock system shall be provided to 
terminate irradiation if: 

(a) Movement of the gantry occurs during stationary beam 
therapy; or 
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(b) Movement of the gantry stops during moving beam 
therapy unless such stoppage is a preplanned function. 

(6) Moving beam therapy shall be controlled to obtain the 
selected relationships between incremental dose monitor 
units and incremental angle of movement. 

(a) For new equipment, an interlock system shall be 
provided to terminate irradiation if the number of dose 
monitor units delivered in any ten degrees of arc differs 
by more than twenty percent from the selected value. 

(b) For new equipment, where gantry angle terminates the 
irradiation in arc therapy, the dose monitor units shall 
differ by less than five percent from the value calculated 
from the absorbed dose per unit angle relationship. 

{7) Where the dose monitor system terminates the irradiation in 
arc therapy, the termination of irradiation shall be as required 
by subsection 1 ef tRis seetieA. 

p.. Absorbed dose rate. For new equipment, a system shall be 
provided from whose readings the absorbed dose rate at a 
reference point in the treatment volume can be calculated (the 
1radiation detectors specified in subdivision f of subsection 2 of 
:section 33-10-06-09 may form part of this system). In addition: 

( 1) The dose monitor unit rate shall be displayed at the treatment 
control panel. 

(2) If the equipment can deliver under any conditions an 
absorbed dose rate at the normal treatment distance 
more than twice the maximum value specified by the 
manufacturer's anticipated dose rate for any machine 
parameters utilized, a device shall be provided which 
terminates irradiation when the absorbed dose rate exceeds 
a value twice the specified maximum. The value at which the 
irradiation will be terminated shall be a record maintained by 
the registrant. 

q. Location of virtual source and beam orientation. The registrant 
shall determine, or obtain from the manufacturer, the location with 
reference to an accessible point on the radiation head of: 

(1) The X-ray target or the virtual source of X-rays. 

(2) The electron window or the virtual source of electrons if the 
system has electron beam capabilities. 
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r. System checking facilities. Capabilities shall be provided so that 
all radiation safety interlocks can be checked for correct operation. 
When preselection of any of the operating conditions requires 
action in the treatment room and at the treatment control panel, 
selection at one location shall not give a display at the other 
location until the requisite selected operations in both locations 
have been completed. 

3. Facility and shielding requirements. In addition to chapter 33-10-04.1, 
the following design requirements shall apply: 

a. Protective barriers. All protective barriers must be fixed except for 
entrance doors or beam interceptors. 

b. Control panel. The control panel must be located outside the 
treatment room. 

c. Viewing systems. 

(1) Windows, mirrors, closed-circuit television, or an equivalent 
system shall be provided to permit continuous observation of 
the patient during irradiation and shall be so located that the 
operator may observe the patient from the treatment control 
panel. 

(2) When the viewing system is by electronic means an alternate 
viewing system, which may be electronic, shall be available 
for use in the event of failure of the primary system. 

d. Aural communications. Provision shall be made for two-way 
aural communication between the patient and the operator at 
the control panel. However, where excessive noise levels or 
treatment requirements make aural communication impractical, 
other methods of communication shall be used. 

e. Room entrances. Treatment room entrances shall be provided with 
warning lights in readily observable positions near the outside of all 
access doors to indicate when the useful beam is "on". 

f. Entrance interlocks. Interlocks shall be provided such that all 
entrance doors must be closed before treatment can be initiated or 
continued. If the radiation beam is interrupted by any door opening, 
it shall not be possible to restore the machine to operation without 
closing the door and reinitiating exposure by manual action at the 
control panel. 

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

(1) All new facilities, and existing facilities not previously 
surveyed, shall have a survey made by, or under the direction 
of, a qualified expert. In addition, such surveys shall also 
be done after any change in the facility or equipment which 
might cause a significant increase in radiation hazard. 

(2) The registrant shall obtain a written report of the survey 
from the qualified expert and a copy of the report shall be 
transmitted by the registrant to the department within thirty 
days of receipt of the report. 

(3) The survey and report shall indicate all instances where the 
installation, in the opinion of the qualified expert, is in violation 
of this article. 

b. Calibrations. 

( 1) The calibration of systems subject to section 33-1 0-06-09 
shall be performed in accordance with an established 
calibration protocol acceptable to the department (The 
calibration protocol published by the American association of 
physicists in medicine is accepted as an established protocol. 
For other protocols, the user shall submit that protocol to the 
department for concurrence that the protocol is acceptable.) 
before the system is first used for irradiation of patient and 
thereafter at time intervals which do not exceed twelve 
months and after any change which might significantly alter 
the calibration, spatial distribution, or other characteristics of 
the therapy beam. 

(2) The calibration shall be performed under the direct 
supervision of a radiological physicist who is physically 
present at the facility during the calibration. 

(3) Calibration radiation measurements required by paragraph 1 
must be performed using a dosimetry system: 

(a) Having a calibration factor for cobalt-60 gamma rays 
traceable to a national standard. 

(b) Which has been calibrated within the previous two 
years and after any servicing that may have affected 
its calibration. 

(c) Which has been calibrated in such a fashion that an 
uncertainty can be stated for the radiation quantities 
monitored by the system. 
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(d) Which has had constancy checks performed on the 
system as specified by a radiological physicist. 

(4) Calibrations must be in sufficient detail that the dose at a 
reference point in soft tissue may be calculated to within an 
uncertainty of five percent. · 

(5) The calibration of the therapy beam shall include but be not 
limited to the following determinations: 

(a) Verification that the equipment is operating in 
compliance with the design specifications concerning 
the light localizer, the sidelight and back-pointer 
alignment with the isocenter, when applicable, variation 
in the axis of rotation for the table, gantry and jaw 
system, and beam flatness and symmetry at specified 
depths. 

(b) The absorbed dose rate at various depths of water 
for the range of field sizes used, for each effective 
energy, that will verify the accuracy of the dosimetry of 
all therapy procedures utilized with that therapy beam. 

(c) The uniformity of the radiation field and any 
dependency upon the direction of the useful beam. 

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

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

(6) Records of the calibration performed pursuant to paragraph 1 
ofttiis subdivision shall be maintained by the registrant for five 
years after completion of the full calibration. 

(7) A copy of the latest calibration performed pursuant to 
paragraph 1 of ttiis subdi'tision shall be available in the area 
of the control panel. 

c. Spot checks. Spot checks shall be performed on systems subject 
to this section during calibrations and thereafter at intervals not 
to exceed one month. Such spot checks shall meet the following 
requirements: 

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

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

(3) The spot check procedures shall specify the frequency at 
which tests or measurements are to be performed and the 
acceptable tolerance for each parameter measured in the 
spot check when compared to the value for that parameter 
determined in the calibration. 

(4) At intervals not to exceed one week, spot checks shall be 
made of absorbed dose measurements at a minimum of two 
depths in a phantom. 

(5) Where a system has built-in devices. which provide a 
measurement of any parameter during irradiation, such 
measurement may not be utilized as a spot check 
measurement. 

(6) The cause for a parameter exceeding a tolerance set by 
the radiological physicist shall be investigated and corrected 
before the system is used for patient irradiation. 

(7) Whenever a spot check indicates a significant change 
in operating characteristics of a system, as specified in 
the radiological physicist's spot check procedures, the 
system shall be recalibrated as required in subdivision b of 
subsection 4 of this section. 

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

(9) Where a spot check involves a radiation measurement, such 
measurement shall be obtained using a system satisfying the 
requirements of subdivision b of subsection 4 of this section 
or which has been intercompared with a system meeting 
those requirements within the previous year. 

d. Operating procedures. 

(1) No individual other than the patient shall be in the treatment 
room during treatment of a patient. 
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(2) If a patient must be held in position during treatment, 
mechanical supporting or restraining devices shall be used. 

(3) The system shall not be used in the administration of radiation 
therapy unless the requirements of subdivisions a, b, and c 
ef tnis subseetiefl have been met. 

History: Amended effective October 1, 1982; June 1, 1986; June 1, 1992; March 1, 
1994; May 1, 1998: March 1. 2003. 
General Authority: N DCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03, 23-20.1-04 

33-10-06-12. Bone densitometry . 

.1. Bone densitometry systems shall be: 

g.. Certified by the manufacturer pursuant to the Medical Device Act 
and subchapter C - electronic product radiation control (EPRC) of 
chapter V of the Federal Food. Drug and Cosmetic Act: 

.Q., Registered in accordance with chapter 33-1 0-02 of these 
regulations: and 

c. Maintained and operated in accordance with the manufacturer's 
specifications. 

2. Eguipment reguirements. Systems with stepless collimators shall be 
provided with means to both size and align the X-ray field such that the 
X-ray field at the plane of the image receptor does not extend beyond 
two percent of the source-image receptor distance. 

~ Operators of bone densitometry systems shall: Complete a training 
course on the bone densitometry which is acceptable to the department. 
The training course shall include: 

a. Basic radiation protection: 

.Q., Operating procedures for bone densitometry systems. to include 
use of various system functions. safety. and maintenance: and 

c. Patient positioning for the type of examinations performed. 

4. During the operation of any bone densitometry system: 

g.. The operator. ancillary personnel. and members of the general 
public shall be positioned as far away as practical but not less than 
two meters from the patient and bone densitometry system during 
the examination. 
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b. The operator shall advise the patient that the bone densitometry 
E!xamination is a type of X-ray procedure. 

5. The registrant shall keep maintenance records for bone densitometry 
systems as prescribed by subdivision b of subsection 1 of section 
33-1 0-06-03. These records shall be maintained for inspection by the 
agency [insert agency recordkeeping timeliness as appropriate]. 

6. Bone densitometry on human patients shall be conducted only: 

a. !Jnder a prescription of a licensed practitioner of the healing arts: 
~!.[ 

b. !Jnder a screening program approved by the department. 

7. Any person proposing to conduct a bone densitometry screening 
.Q[.Qg.ram shall submit the information outlined in appendix E. 

History: Effective March 1. 2003. 
General Authof'ity: NDCC 23-20.1-04 
Law Implemented: NDCC 23-20.1-03. 23-20.1-04 
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