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PART 3

LICENSING OF RADIOACTIVE MATERIAL

1 3.1.2 In addition to the requirements of this part, all licenseas are

a subject to the requirements of Parts 1, 4, 10, 12 and 17 of these
;

3 regulations. Purthermore, licensees engaged in industrial

radiographic operations are subject to the requirements of Part 54

5 'of these regulations, licensees using radionuclides in the healing

arts are subject to the requirements' of Part 7 of these6

regulations, licensees engaged in. land disposal of radioactive7

material are subject to the requirements of EITHER Part 14 OR8

PART 18 of these regulations, licensees engaged in source material-9

milling are subject to the requirements of Part 18 of these30

regulations, and licensees engaged in wireline and subsurface11

tracer studies are subject to the requirements of Part 16 of these12

13 regulations.
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1 3.9.5 Financial assurance requirements, as described below, have been <

|

2 met

3

'

4 3 . 9 . 5.1' Financial Recuirements.

5

6 The Department will require financial assurance arrangements

7 as follows:

8

9 3.9.5.1.1 A license applicant may be required to furnish

10 financial assurance arrangements to ensure

11 decontamination and decommissioning of the facility

12 for the protection of the public health and safety and

13 the environment in the event of abandonment, default

14 or inability of the licensee to meet the requirements

15 of the Act, these regulations, and the license.

16

17 3.9.5.1.2 The f ollowing specific licensees are required to i

|

18 furnish financial assurance arrangements:

19

20 3.9.5.1.2.1 Reserved.
,

!
21 i

22 3.9.5.1.2.2 Commercial waste handling licensees;

23

I 24 3.9.5.1.2.3 Reserved.

15

26

27

28 3 - 27

,

l
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1 3.9.5.1.2.4 Source material malls; and
i

2 1

4 3 3.9.5.1.2.5 Each applicant for a specific license

4 authorizing the posseeston and use of SOURCE ;

|

5 MATERIAL, IN A READILY DISPERSIBLE FCRN. GREATER4

6 TH.AN 10 mci, OR OTHER licensed radioactive

7 material with a half life greater than 120 days, |
0 in quantities:

9

510 3.9.5.1,2.5.1 greater than 10 times the applicable

11 quantity of Schedule B of Part 3 unsealed j

12 form. For a combination of isotopes if R
l

13 divided by 10' is greater than 1 (unity !

14 rule), where R is defined here as the sum

15 of the ratios of the quantity of each

16 isotope in the applicable value in

17 Schedule D.

18

19 3.9.5.1.2.5.2 greater than 10" times the applicable

20 quantity of Schedule B of Part 3 in sealed

21 sources or placed foils. For a

22 combination of isotopes if R divided by

23 10" is greater than 1 (unity rule), where

24 R is defined in RH 3.9.5.1.2.5.1.

25 3.9.5.1.3 Reserved.

26 3.9.f.1.2.1 E r:1 'e ci

27 .' C1 2 2 n c.;cdr

28 3 28-

.
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i |

4 i
,

|r S:::.r : d . ;1 b0.5.1.2.2
i

f j
2 '

s.

f. 3 2.0 ".1.2 P: :: rved --
i

i

t

Ij 4

i
5 3.0.0.1 2.C n : ru:3--

6 1
;
4 The financial assurance arrangements required by |
- 7 3.9.5.2
1- ,

RH 3.9.5.1.1 shall be furnished to, and in a f em approved |
,

O!
,IJ

i 9 by, the Department prior to the issuance of a license, or
,

! 10 any amendment or renewal of an existing license,'as required ,

i

h. '

,i 11 by the: Department. The applicant shall furnish evidence of

initial and continued financial responsibility sufficient to |12
1

'

13 maintain the financial assurance arrangement in force, as
i

i 14 required by and acceptable to the Department. The amount of a

e

15 funds to be provided by such financial assurance |4

1
4

16 arrangements shall be based on Department-approved cost y

l

17 estimates.

! le &+4-f4ncur n00, : any 2 :Onge n chi:P 200cnti:11y
i

19 c;n :itute; scif incurance :.g.--; antrec; Ith : 2;;;; cr
|

20 red::21 Oscncy', vill n0t--0 Licf y t hs- fin =ri:1-- :::u r r m:0 j
;

i 1

j 21 rcq.;i;;:cnt !x:: this prcrid: -n: 2ddit:On:1 seeweef+ee |
i

,+

22 Other th::: that -hieh-e4 ready 21st: thr-cugh ?icence

1 23 re qui remer t s .-
>
4
J 24

Acceptable financial assurance arrangements include:
f 25
4

26
i
, 27
2

1 3 - 29
|

28
4
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1 3.9.5.2.1 A bond issued by a fidelity or surety company with
t

2' provisions and for a term and amount acceptable to the

3. Department;
!

4 $

5 3.9.5.2.2 An irrevocable " letter of credita or "line of credit"
'

6 issued by a recognized financial institution whose

7 financial condition and commitment are established to 1

!

B the satisfaction of the Department, |

9
,

10 3. 9. 5.2. 3 A cash deposit. certificate of deposit, or deposit of

Al government securities posted by the licensee with. |

13 provisions and for a term and amount acceptable to the

13 Department; or

14

15 3.9.5.2.4 SELP ASSURANCE TEST

16 3 . 9. S . 2 . 4 .1 FOR ALL LICENSEES, EXCEPT URANIUM OR THORIUM MILL
i

17 FACILITIES, ACCEPTABLE FINANCIAL ASSURANCE I
1

le ARRANGEMENTS ALSO INCLUDE THE FOLLOWING: Pk ENT

19 COMPANY GUARANTEE OF FUNDS FOR DECOMMISSIONING COSTS

20 BASED ON A FIliANCIAL TEST MAY BE USED IF THE GUARA*f7EE j
i

21 AND TEST ARE AS CONTAINED IN APPENDIX A OF THIS .> j

23 A PARENT COMPANY GUARANTEE MAY NOT BE USED IN

23 COMBINATION WITH OTHER FINANCIAL EETHODS TO SATISFY
|

26 TER REQUIREMENTS OF THIS SECTION. j

35 3.9.5.2.4.2 A GUARANTEE OF FUNDS SY THE APPLICl.NT OR LICENSEE FOR j

36 DECOMMISSIONING COSTS BASED ON A FINANCIAL TEST MAY BE

27 USED IF THE GUARANTEE AND TEST ARE AS CONTAINED IN
!

28 APPENDIX B OF THIS PART. A GUARANTEE BY THE APPLICANT

29 OR LICENSEE MAY NOT BE USED IN COMDINATION WITH ANY )

30 OTHER FINANCIAL METHODS TO SATISFY THE REQUIREMENTS OF

31 THIS SECTION OR IN ANY SITUATION WHRRE THE APPLICANT

33 OR LICENSEE HAS A PARENT COMPANY HOLDING MAJORITY

33 CONTROL OF THE VOTINe, STOCK OF THE COMPANY. |

3034 3 -
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1

|

9

1 3.9.5.2.4.3 SELF INSURANCE, OR ANY OTHER ARRANGEMENT WHICH ESSENTIALLY

2
CONSTITUTES SELF INSURANCE (e.g. A CONTRACT WITH A STATE OR

1

FEDERAL AGENCY).3

4

5 3.9.5.2.-4- 5 EXCEPT TOR THE FINANCIAL ASSURANCE TESTS NOTED IN RH
,

6 3.9.5.2.4, -G-Eombinations of the above or such other |

evidence of initial and continued financial responsibility ;
7

1

|as may be requi. red by the Department ;,ncluding financial
s l

iassurance arrangements previously provided to any State,
9 |

Federal and/or local governing bodies concerning activities
lo

11 subject to license under these regulations, where the

32
amount, terms, and conditions of such financial assurance

arrangements have been established to the satisfaction of J13

14 the Department, provided such arrangements are considered by

15 the Department to be adequate to satisfy the requirements of j

RE 3.9.5 and provided that the portion of the financial16
assurance arrangement which covers the decommissioning and

17

reclamation of the f acility and associated areas, and the
is

long-term site surveillance and control funding charge, are
19 |

1elearly identified and committed for use in accomplishing30

21 these activities.
1

32 1'

23 3.9.5.3 The amount of funds ,to be provided by such financial J
|

assurance arrangements shall be based on Department-approved |34
estinates in an approved DECOMMISSIONING plan for (1)35 cost

decontamination and decommissioning of buildings, facilities26

and the site to levels which would allow unrestricted use of |

.

37
these areas upon decommissioning, and (2) for the !

28
|reclamation of tailings and/or waste disposal areas in
|29

accordance with technical criteria delineated in Part 1430
and/or Part 18 as appropriate. The licensee shall submit31

this plan and complete proposed financial assurance32

arrangements in conjunction with the environmental report33
3 - 3134

I

l
4
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'

k
4

,

3 $

!
'f

' !

required by RR 3.0.8 that addresses the expected [
I i

environmental impacts of the operation, decommissioning and
2

3
reclamation, and evaluates alternatives for mitigating these |4

4 impacts. In establishing specific financial assurance

i 5 arz. .|ement s , the cost estimates shall take into account
total costs that would be incurred if an independent f' s

contractor were hired to perform the decommissioning and ,

.

I7
<

reclamation work. and long-term care if included.
e4

J

9 !

EACH DECOMMISSIONING FUNDING PLAN MUST CONTAIN A COST10 3.9.5.J.I'

ESTIMATE FOR DECOMMISSIONING, REQUIRED IN THIS :

i 11
1 SECTION, INCLUDING MEANS FOR ADJUSTING COST ESTIMATES"

12
3 AND ASSOCIATED FUNDING LEVELS PERIODICALLY OVER THE
q 13

LIFE OF THE FACILITY. THE DECOMMISSIONING FUNDING
,

14

FI.AN MUST ALSO INCLUDE A CERTIFICATION BY THE LICENSEE*
15

TRAT FINANCIAL ASSURANCE DECOMMISSIONING HAS BEEN' 16

PROVIDED FOR IN THE AMOUNT OF THE COST ESTIMATE FOR17

DECOMMISSIONING OR A SIGNED ORIGINAL OF THE FINANCIAL18
i

INSTRUMENT OBTAINED TO SATISFY THE REQUIREMENTS OF19
i

i

i i

THIS SECTION. Ij 20

21
.

22 3.9.5.3.2 A SIGNED EXECUTED ORIGINAL COPY OF THE FINANL'IAL'

INSTRUMENT OBTAINED TO SATISFY THE REQUIREMENTO OF! 23

THIS SECTION SHALL BE SUBMITTED TO THE DEPARTMENT |
f
'

24

25
PRIOR TO RECEIPT, USE, POSSESSION, STORAGE OR DISPOSAL'

|OF LICENSED MATERIAL.,

26

27
1 3 - 3228
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1 3.9.5.4 The liceneee shall provide in writing to the Department, no

later than June 30th of each calendar year, any licensee
2

3 proposed changes, including updated plans, costs or surety
mechanisms, f or consideratier, by the Department.

4

5 '

The licensee's financial assurance arrangements will be
6 3,9.5.5

reviewed annually by the Department to assure that
7

sufficient funds we.ald be available for completion of the
a

plans if the work had to be perf ormed by an independent9

contractor and shall be adjusted to recognize any increases
10

or decreases resulting from inflation or deflation, changes
11

13 in engineering plans, activities performed, and any other
conditions affecting costs. Regardless of whether the work

13

is phased through the life of the operation or takes place14

the end of the operation, an appropriate portion of
15 at

financial assurance liability shall be feMAINtained by the
16

licensee until final compliance with the :scle = tion17

DECOMMISSIONING plan is determined by the Department.18

19

This will yield a financial assurance ARRANGEMENTS that are
20

21 at least sufficient at all times to cover the costs of
decommissioning and reclamation of the areas that are

22

23 expected to be disturbed before the next license renewal.
The term of the surety mechanism shall be open ended, unless34

25 it can be demonstrated that another arrangement would

26 provide an equivalent level of assurance. This assurance
would be previded with a surety instrument which is written27

28 for a specifd.ed period of time (e.g. 5 years) yet which must
be automatically renewed unless the surety notifies the29

30

3 - 3331
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1

i !
'

i

|
i i

~

2, Department and the principal (the licensee) some reasonable

2 time (e.g. 90 days) prior to the renewal'date of their f

3 ' intention not to renew. In such a situation

3- 4- the surety requirement still exists and the licensee would |3

! $ -be required to submit an acceptable replacement surety
1

. >

; 6 within a brief period of time to allow at least 60 days for [
I| 7 the regulatory agency to collect. <

!
i i8

; 9 Proof of forfeiture shall not be necessary to collect the
. -

| 10 surety so that in the' event that the licensee could not '
<
'

11- provide an acceptable replacement surety within the required ]
r

i ,12 time, the surety shall be automatically collected prior to
|

! 13 its expiration. The conditions described above would have i
-

.
,

i le. to be clearly stated on any surety instrument which is not !

[ 15 open-ended and must be agreed to by all parties. I
i

16 ],

tt- 3.9.5,6 The term of the financial assurance arrangement' shall be for

f 18 the period from issuance of the License until termination of -

19 the license by the Department, unless it can be demcnstrated I,!
;

I' 20' that another arrangement would provide an equivalent level |
8

;

j :,1 of assurance. THE LICENSEE SHALL MAINTAIN IN EFFECT ALL |

f.
. I

22 DECOMMISSIONING FINANCIAL ASSURANCES ESTABLISHED BY THE
'

:

23 LICENSEE, PURSUANT TO SECTION 3.9.5 OF THIS PfJtT, IN

24 CONJUNCTION WITM ANY LICENSE ISSUANCE, AMENDMENT OR RENEWAL.
!

25 THE AMOUNT OF FINANCIAL ASSURANCE MUST BE INCREASED OR

26 DECREASED, AS APPROPRIATE, TO COVER THE DETAILED COST
i

27' ESTIMATE FOR DECOMMISSIONING ESTABLISHED PURSUANT TO SECTION

1 28 3.9.5.3 OF THIS PART. ANY LICENb.2 NHO
1: .

!* 29 i

30 3 34< -

1

i:
4

I

i

|4

:
'

|
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4

|
!

MAS NOT PROVIDED FINANCIAL ASSURANCE TO COVER THE DETAILED
1

COST ESTIMATE SUBMITTED WITH THE DECOMMISSIONING PLAN SHALL
f

2
'DO SO WHEN THIS RULE BECOMES EFFECTIVE JANUARY 1, 1997.

;
3

!
FOLLOWING APPROVAL OF THE DECOMMISSIONING PLAN, A LICENSEE'

f
4

MAY REDUCE THE AMOUNT OF FINANCIAL ASSURANCE AS

DECOMMISSIONING PROCEEDS AND WITH THE APPROVAL OF THE f
5

6

DseARTMEwT.
,

'.g

'

10

11 |

la i

,

3 - 35
I13
|

|

I
|

1

-l
4

|

|
!

|
1

!

1
i

:

I
l

I
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1 3.12.11.2.1 the generator or reagent kit is to be mafiufactured, labeled
and packaged in accordance with th; reder:1 racd, 0;.g cnd2

,_____. . ,_. .. .t_. ... . u r _ , , , s . i, cm...: -- "" PUTS A
3

THROUGH G OF 21 CFR 312, such as a new drug application
4

5 (NDA) approved by the Food and Drug Administration (FDA), er ,

1
'

G
a " Notice of Claimed Investigational Exemption for a New

? Drug" (IND) that has been accepted by the FDA, or
\-

9 3.12.11,2.2 the manufacture and distribution of the generator or reagent
ak

10 kit are not subject to PARTS A THROUGH G OF 21 CFR 332, j
!

y; the-f r.d c r:1 Fc x d , Dru';-2:.d OOOm0t i c-1,et Ond ihc-- Ptabl+e
1

}} i$OO. EI' OC r"/ A C C CUi

13

14
|

15

16 3 - 55 |

|
1

'!

!

!
1

1
i

,
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1 3.15.4 NOTICE AND DISPOSITION OF RECORDS PRIOR TO LTCENSE TERMINATION.

2

3 Each licensee sA.11 notify the Department in writing when the

4 licensee decides to permanently discontinue all activities

5 involving materials authorized under the license.

6

1 3.15.4.1 PRIOR TO LICENSE TERMINATION, EACH LICENSEE AUTHOR.;ED TO

8 POSSESS RADIOACTIVE MATERIAL WITH A HALF-LIFE GRF.ATER THAN ,

9 120 LAYS, IN AN UNSEALED FORM, SHALL FORWARD THE FOLLOWING

10 REC 012)$ IO THE DEPARTMENT.
I

11
,

,

12 3.15.4.1.1 RECORDS OF DISPOSAL OF LICENSED MATERIAL MADE CNDER RH 4.34,

|13 4.35, 4.36, 4.37; AND

14

15 3.15.4.1.2 RECORDS REQUIRED BY RH 4.42.

16

1 */ 3.15.4.2 IF LICENSED ACTIVITIES ARE TRANSFERRED OR ASSIGNED IN

18 ACCORDANCE WITH RH 3.15.2, EACH LICENSEE AUTHORIZED TO

19 POSSESS RADIOACTIVE MATERIAL, WITH A HALF-LIFE GREATER THAN

30 120 DAYS, IN AN UNSEALED FORM, SHALL TRANSFER THE RECORDS j

21

22 REQUIRED IN RH 3.15. 4.1 TO THE NEW LICENSEE AND THE NEW

23 LICENSEE WILL BE RESPONSIDLB FOR MAINTAINING THESE RECORDS

24 UNTIL THE LICENSE IS TERMINATED.

25

26 3.15.4.3 PRIOR TO LICENSE TERMINATION, EACH LICENSEE SHALL FORWARD

27 THE RECORDS REQUIRED DY RH 3.16.6.8 TO THE DEPARTMENT.

2B
.

29

6030 3 -
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Ir

\ |

I |

.I

i

1 3.16.6.8 DECO 10fISSTONING RECORDKEEPING

2

THE LICENSEE SMALL KEEP RECORDS OF INFORMATION IMPORTANT TO3

THE DECOMMISSIONING OF A FACILITY IN AN IDENTIFIED LOCATION4

UNTIL AUTHORIIED BY THE DEPARTMENT. BEFORE LICENSED5

ACTIVITIES ARE TRANSFERRED OR ASSIGNED IN ACCORDANCE WITH RH6

3.15.2, LICENSEES SHALL TRANSFER ALL RECORDS DESCRIBED IN
7

8 THIS PARAGRAPH TO THE NEW LICENSEE. IN THIS CASE, THE NEW

LICENSEE WILL BE RESPONSIBLE FOR MAINTAINING THESE RECORDS9

UNTIL THE LICENSE IS TERMINATED. IF RECORDS IMPORTANT TO
10

THE DECOMMISSIONING OF A FACILITY ARE KEPT FOR OTHER11

12 PURPOSES, REFERENCE TO THESE RECORDS AND THEIR LOCATIONS MAY

13 BE USED. INFORMATION CONSIDERED IMPORTANT TO

DECOMMISSIONINO CONSISTS OF:14

15

16 3.16.6.8.1 RECORDS OT SPILLS OR OTHER UNUSUAL OCCURRENCES INVOLVING THE

SPREAD OF CONTAMINATION IN AND AROUND THE FACILITY, |
17

18 EQUIPMENT, OR SITE. THESE RECORDS MAY BE LIMITED TO 'l
INSTANCES WEYEN CONTAMINATION REMAINS AFTER ANY CLEANUP19 I

PROCEDURES OR WHEN THERE IS REASONABLE LIRELIHOOD THAT20

CONTAMINANTS MAY HAVE SPREAD TO INACCESSIBLE AREAS AS IN THE21

CASE OF POSSIBLE SEEPAGE INTO POROUS MATERIALS SUCH AS22

23 CONCRETE. THESE RECORDS MUST INCLUDE ANY KNOWN INFOPJiATION

ON IDENTIFICATION OF INVOLVED NUCLIDES, QUANTITIES, FORMS24
l
i

25 AND CONCENTRATIONS.
I

26

37 3.16.6.8.2 AS-BUILT DRAWINGS AND MODIFICATIONS OF STRUCTURES AND

EQUIPMENT IN RESTRICTED AREAS WRERE RADIOACTIVE MATERIALS26

39 ARE USED AND/OR STORED, AND OF LOCATIONS OF POSSIBLE

3 64-
30
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1 INACCESSIBLE CONTAMINATION SUCH AS BURIED PIPES WHICH MAY BE

2
'

SUBJECT TO CONTAMINATION. IF REQUIRED DRAWINGS ARE

3 REFERENCED, EACH RELEVANT DOCUMENT NEEDS TO BE INDEXED

| 4 INDIVIDUALLY. IF DRAWINGS ARE NOT AVAILABLE, THE LICENSEE

5 SHALL SUBSTITUTE APPROPRIATE RECORDS OF AVAILABLE

6 INFCRMATION CONCERNING THESE AREAS AND LOCATIONS.
I

7 {
|

8 3.16.6.8.3 EXCEPT FOR AREAS CONTAINING ONLY SEALED SOURCES (PROVIDED

9 THE SOURCES HAVE NOT LEAKED OR NO CONTAMINATION REMAINS |
|

10 AFTER ANY LEAK), BYPRODUCT MATERIALS HAVING ONLY HALF-LIVES

Al OF LESS THAN 65 DAYS, OR AREAS CONTAINING DEPLETED URANIUM

12 CASED ONLY FOR SHIELDING OR AS PE-M TORS IN UNUSED

13 MUNITIONS, A LIST CONTAINED IN A SINGLE DOCUMENT AND UPDATED

14 EVERY 2 YEARS, OF THE FOLLOWING: |

|

15

16 3.16.6.8.3.1 ALL AREAS DESIGNATED AND FORMERLY DESIGNATED
|

17 RESTRICTED AREAS AS DEFINED IN RH 1.4;

18

19 3.16.6.8.3.2 ALL AREAS OUTSIDE OF RESTRICTED AREAS THAT

20- REQUIRE DOCUMENTATION UNDER RR 3.16.6.8.1;

21

23 3.16.6.B.3.3 ALL AREAS OUTSIDE OF RESTRICTED AREAS WHERE CURRENT

23 AND PREVIOUS WASTES HAVE BEEN BURIED AS DOCINENTED
|

34 UNDER RH 4.48; AND |

25

26 3.16.6.8.3.4 ALL AREAS OUTSIDE OF RESTRICTED AREAS WBTCH CONTAIN

'27 MATERIAL SUCH THAT, IF THE LICENSE EXPTRED, THE

20 LICENSEE WOULD BE REQUIRED TO EITHER DECONTAMINATE THE j

29 AREA TO UNRESTRICTED RELEASE LEVELS OR APPLY FOR
i

30 APPROVAL FOR DISPOSAL UNDER RH 4.34. |

\ 31
i

! 32 3 - 65
!

|

|

, . _ _
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1 3.16.6.8.3.5 A LIST CONTAINING THE LOCATION AND DESCRIFTION OF ALL ,

EQUIPMENT TO REMAIN ONSITE AFTER LICENSE TERMINATION2

THAT WAS CONTAMINATED WHEN FINAL DECOMMISSIONING NAS3

INITIATED; AND
4

I

5

6 3.16.6.8.3.6 ANY OTHER INFORMATION NOT REQUIRED BY RH 3.16.6.8.3

THAT IS CONSIDERED NECESSARY TO SUPPORT THE ADEQUACY |
-7

OF THE DECOMMISSIONING PLAN FOR APPROVAL.6-

9

10 3.16.6.B.4 RECORDS OF THE COST ESTIMATE PERFORMED FOR THE DECOMMISSIONING

FUNDING PLAN OR OF THE AMOUNT CERTIFIED FOR DECOMMISSIONING, AND11

RECORDS OF THE FUNDING METHOD USED FOR ASSURING FUNDS IF EITNER A23

13 FUNDING PLAN OR CERTIFICATION IS USED.

14

15

16
i

17 |
)

le i

19 j

20

21

23

23

24

25

2G

27

28

3 - 6639
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1 PART 3

2

APPENDIX A3:

4
]

5 CRITERIA RELATING TO USE OF FINANCIAL

6 TESTS AND PARENT COMPANY GUARANTEES FOR

7 PROVIDING REASONABLE ASSURANCE

8 OF FUNDS FOR DECOMMISSIONING
i

9- |

l

10
i,

11

'12 I. INTRODUCTION

13 ,

I
14 AN APPLICANT OR LICENSEE MAY PROVIDE REASONABLE ASSURANCE OF THE

15 AVAILABILITY OF FUNDS FOR DECOMMISSIONING BASED ON OBTAINING A PARENT

16 COMPANY GUARANTEE THAT FUNDS WILL BE AVAILABLE FOR DECOMMISSIONING COSTS

17 AND ON A DEMONSTRATION THAT THE PARENT COMPANY PASSES A FINANCIAL TEST.

18- THIS APPENDIX ESTABLISHES CRITERIA FOR PASSING THE FINANCIAL TEST AND
i

19 FOR OBTAINING THE PARENT COMPANY GUARANTEE. i

l

20 )
31 II. FINANCIAL TES l

22

33 A. TO PASS THE FINANCIAL TEST, THE PARENT COMPANY NUST MEET THE

24 CRITERIA OF EITHER PARAGRAPH A.1. OR A.2. OF THIS SECTION:

25

26 1. THE PARENT COMPANY MUST HAVE:

27

2B (I) TWO OF THE FOLLOWING THREE RATIOS: A RATIO OF TOTAL

29 LIABILITIES TO NET WORTH LESS THAN 2.D: A RATIO OF THE

30 SUM OF NET INCOME PLUS DEPRECIATION, DEPLETION, AND

3 - 92
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;

) 1 AMORTIZATION TO TOTAL LIABILITIES GREATER THAN 0.1;

2 AND RATIO OF CURRENT ASSETS TO CURREW LIABILITIES

4 3 GREATER THAN 1.5; AND

!
i 4

5 (II) NET WORKING CAPITAL AND TANGIBLE NET WORTH EACH AT'
i

j 6 LEAST TEN TIMES THE CURRENT DECOMMISSIONING COST
~

7 ESTIMATES (OR PRESCRIBED AMOUNT IF A CERTIFICATION IS ,

, 'l
|. 8 USED); AND
,

9,
4

10- (III) TANGIBLE NET WORTH OF AT LEAST $10 MILLION; AND

11 ;

12 (IV) ASSETS LOCATED IN THE UNITED STATES AMOUNTING TO AT

13 LEAST 90 PERCENT OF TOTAL ASSETS OR AT LEAST TEN TIMES I.
.

14 THE CURRENT DECOMMISSIONING COST ESTIMATES (OR4

1

15 PRESCRIDED AMOUNT IF A CERTIFICATION IS USED) .

| 16 ;

~

4 17 2. THE PARENT COMPANY MDST HAVE:
,

18 .

+

19 (I) A CURRENT RATING FOR ITS MOST RECENT BOND ISSUANCE OF ;

|- 20 AAA, AA, A, OR BBB AS ISSUED BY STANDARD AND POOR'S OR

21 AAA, AA, A, OR BAA AS ISSUED BY MOODY'S; AND.

22

I 23 (II) TANGIBLE NET WORTH AT LEAST TEN TIMES THE CURRENT

]
24 DECOMMISSIONING COST ESTIMATE (OR PRESCRIBED AMOUNT IF

25 A CERTIFICATION IS USED); AND

26

2 */ (III) TANOIBLE NET WORTH OF AT LEAST $10 MILLION; AND

28

29 (IV) ASSETS LOCATED IN THE UNITED STATES AMOUNTING TO AT
,

30 LEAST 90 PERCENT OF TOTAL ASSETS OR AT LEAST TEN TIMES ,

4

3- 934
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I THE CURRENT DECOMMISSIONING COST ESTIMATES (OR j

2 PRESCRIBED AMOUNT IF CERTIFICATICN IS USED),
.

|

3

4 B. THE PARENT COMPANY'S INDEPENDENT CERTIFIED PUBLIC ACCOUICANT MUST I

5 KAVE COMPARED THE DATA USED BY THE PAREfC COMPANY IN THE FINANCIAL

6 TEST, WHICH IS DERIVED FROM INDEPENDENTLY AUDITED, YEAR END

7 FINANCIAL STATEMENTS FOR THE LATEST FISCAL YEAR, WITH THE AMOUNTS

S IN SUCH FINANCIAL STATEMENT. IN CONNECTION WITH THAT PROCEDURE

9 THE LICENSEE SHALL INFORM THE DEPARTHE!C WITHIN 90 DAYS OF ANY

10 MATTERS COMING TO THE AUDITOR'S ATTENTICN WHICH CAUSE THE AUDITOR

11 TO BELIEVE THAT THE DATA SPECIFIED IN THE FINANCIAL TEST SHOULD BE

12 ADJUSTED AND THAT THE COMPANY NO LONGER PASSES THE TEST.

13

14 C. 1. AFTER THE INITIA1, FINANCIAL TEST. THE PARENT COMPANY MUST !

|

15 REPEAT THE PASSAGE OF THE TEST WITHIN 90 DAYS AFTER THE l

16 CLOSE OF EACH SUCCEEDING 'ISCAL YEAR.

17

1B 2. IF THE PARENT COMPANY NO LONGER MEETS THE REQUIREMENTS OF |

19 PARAGRAPH A OF THIS SECTION, THE LICENSEE MUST SEND NOTICE

20 TO THE DEPARTMENT OF INTENT TO ESTABLISH ALTERNATE FINANCIAL

31 ASSURANCE AS SPECIFIED IN THE DEPARTMENT'S REGULATIONS. THE

23 NOTICE MUST BB SENT BY CERTIFIED MAIL WITHIN 90 DAYS AFTER

23 THE END OF THE FISCAL YEAR FOR WHICH THE YEAR END FINANCIAL

34 DATA SHOW THAT THE PARENT COMPANY NO LONGER MEETS THE

25 FINANCIAL TEST REQUIREMENTS. THE LICENSEE MUST PROVIDE

26 ALTERNATE FINANCIAL ASSURANCE WITHIN 120 DAYS AFTER THE END

27 OF SUCH FISCAL YEAR.

28

| 29

.

3 - 94
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1 III. PARENT COMPANY CUARANTEE
.

2

3 THE TERMS OF A PAAENT COMPANY GUARAr.rEE WHICH AN APPLICANT OR LICENSEE

4 OBTAINS MUST PROVIDE THAT:

5

6 A. THE PARENT COMPANY CUARANTEE WILL REMAIN IN FORCE UNLESS TEE |

7 GUARANTOR SENDS NOTICE OF CANCEL'ATION DY CERTIFIED MAIL TO THE ,

I

B LICENSEE AND TRE DEPARTMENT. CANCELLATION MAY NOT OCCUR, HOWEVER,

9 DURING THE 120 DAYS BEGINNING ON THE DATE OF RECEIPT OF THE NOTICE

10 OF CANCELLA*IION BY DOTH THE LICENSEE AND THE DEPARTMENT, AS

11 EVIDENCED BY THE RETURN RECEIPTS. j

la ,

1

13 B. IF THE LICENSEE FAILS TO PROVIDE ALTERNATE FINANCIAL ASSURANCE AS |

1. SPECIFIED IN THE DEPARTMENT'S REGULATIONS WITHIN 90 DAYS AFTER

15 RECEIPT BY THE LICDISEE AND DEPARTMENT OF A NOTICE OF CANCELLATION

|16 OF THE PARENT COMPANY GUARANTEE PROM THE GUARANTOR. THE GUARANTOR

17 WILL PROVIDE SUCH ALTERNATIVE FINANCIAL ASSURANCE IN THE NAME OF
l
1

30 THE LICENSEE.

1?

20 C. THE PARENT COMPANY GUARANTEE AND FINANCIAL TEST PROVISIONS MUST

21 REMAIN IN EFFECT UNTIL THE DEPARTMENT HAS TERMINATED THE LICENSE
l

22 OR DNTIL ANOTHER FINANCIAL ASSURANCE METHOD ACCEPTABLE TO THE

23 DEPARTMENT HAS BEEN PUT IN EFFECT BY THE LICENSEE.

24

25 D. IF A TRUST IS ESTABLISHED FOR DECOMMISSIONING COSTS, TH3 TRUSTEE

26 AND TRUST MUST BE ACCEPTABLE TO THE DEPARTMENT. AN ACCEPTABLE

27 TRUSTEE INCLUDES THE FOLLOWING: AN APPROPRIATE STATE OR FEDERAL

23 GOVERNMENT AGENCY OR AN ENTITY WHICH HAS THE AUTHORITY TO ACT AS A

29 TRUSTEE AND WHOSE TRUST OPERATIONS ARE REGULATED AND EXAMINED DY A

30 STATE OR FEDERAL ACDiCY.

3 - 95
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[ 1 FART 3

$ 2 ]

; 3 APPENDIX B j
'

i
i* 4

5 CRITERIA RELATING TO USE OF
'

6 FINANCIAL TESTS AND SELF GUARANTEES FOR
a

'

-7 PROVIDING REASONABLE ASSURANCE OF FDNDS FOR DECOMMISSIONING;

8
.

i 9
t
'

10 1. INTRODUCTION |
T

4

|- 11
i
* 12 AN APPLICANT OR LICENSEE MAY PROVIDE REASONABLE ASSURANCE OF THE
I

| 13 AVAILABILITY OF FUNDS FOR DECOMMISSIONING, BASED ON FURNISHING ITS OWN

5 GUARANTEE THAT FUNDS WILL BE AVAILABLE FOR DECOMMISSIONING COSTS, AND ON14

13 A DEMONSTRATION THAT THE COMPANY PASSES THE FINANCIAL TEST SECTION II OF

I 16 THIS APPENDIX. THE TERMS OF THIS SELF-GUARANTEE ARE IN SECTION III OF

17 THIS APPENDIX. THIS APPENDIX ESTABLISHES. CRITERIA FOR PASSING THE
4

18 FINANCIAL TEST FOR THE SELF-GUARANTEE AND ESTABLISHES THE TERMS FOR A
_

! A9 SELF-GUARANTEE.
a

20-

I
31 II. EJJiANCTAL TEST

^

22

f 23 A. TO PASS THE FINANCIAL TEST, A COMPANY MUST MEET THE ALL OF THE

24 FOLLOWING CRITERIA:
,

,

;

35 |
?

! 26 1. A TANGIBLE NET NORTH OF AT LEAST TEN TIMES THE TOTAL CURRENT

37 DECOMMISSIONING COST ESTIMhTE (OR THE CURRENT AMOUNT
4

28 REQUIRED IF CERTIFICATION IS USED) FOR ALL DECONKISSIONING ;
a

aD ACTIVITIES FOR WHICH TEE COMPANY IS RESPONSIBLE AS SELF-

30 GUARANTEEING LICENSEE AND AS FARENT GUARANTOR.
>

j 3 9G-
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1

2 2. ASSETS LOCATED IN THE ONITED STATES AMOUNTING TO AT LEAST 90

a 3 PERCENT OF TOTAL ASSETS OR AT LEAST TEN TIMES THE CURRENT )

4 DECOMMISSIONING COST ESTIMATES (OR THE CURRENT AMOUNT I

|

5 REQUIRED IF CERTIFICATION IS USED) FOR ALL DECOMMISSIONING ]

f ACTIVITIES FOR WHICH THE COMPANY IS RESPONSIBLE AS SELF-

7 GUARANTEEING LICENSEE AND AS PARENT-GUARANTOR.

B ,

,

9 3. A CURRENT RATING FOR ITS MOST RECENT BOND ISSUANCE OF AAA,
,

10 AA, OR A AS ISSUED BY STANDARD AND POOR'S OR AAA, AA, OR A
i

11 AS ISSUED BY MOODY'S; AND i

12

13 B. TO PASS THE FINANCIAL TEST, A COMPANY MUST MEET ALL OF !

A4 THE FOLLOJING ADDITIONAL REQUIREMENTS:
,

,

15 ;

16 (1) THE COMPANY MUST HAVE AT LEAST ONE CLASS OF

17 EQUITY SECURITIES REGISTERED UNDER THE [
;

18 SECURITIES EXCHANGE ACT OF 1934 , |

19

20 (2) THE COMPANY'S INDEPENDENT CERTIFIED PUBLIC I

21 ACCOUNTANT MUST HAVE COMPARED THE DATA USED BY :

i

23 THE COMPANY IN THE FINANCIAL TEST WHICH IS ?

23 DERIVED FROM THE INDEPENDENTLY AUDITED, YEAR END i

24 FINANCIAL STATEMENTS FOR THE LATEST FISCAL YEAR,

25 WITH THE AMOUNTS IN SUCH FINANCIAL STATEMENT. j

|26 IN CONNECTION WITH THAT PROCEDURE, TFE LICENSEE

|27 SHALL INFORM THE DEPARTMENT WTTHIN 90 DAYS OF

29 ANY MATTERS COMING TO THE ATTENTION OF THE

29 AUDITOR THAT CAUSE TliE AUDITOR TO BELIEVE THAT

30 THE DATA SPECIFIED IN THE FINANCIAL TEST SHOULD

3- 97
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1- BE ADJUSTED AND THAT THE COMPANY NO LONGER !

2 PASSES THE TEST.
!

3 ?
:

4 (3) AFTER THE INITIAL FINANCIAL TEST, THE COMPANY j

i
-5 MUST REPEAT PASSAGE OF TKE TEST WITHIN 90 DAYS

6 AFTER THE CLOSE OF EACM SUCCEED 7'E. FISCAL YEAR. j

i
7 !

B C. IF THE LICENSEE NO LONGER MEETS THE REQUIREMENTS OF 'SECTION j

9 II.A. OF THIS APPENDIX, THE LICENSEE NUST SEND IMMEDIATE
,

10 NOTICE TO THE DEPARTMENT OF ITS INTENT TO ESTABLISH

11 ALTERNATE FINANCIAL ASSURANCE AS SPECIFIED IN THE

12 DEPARTMENT'S REGULATIONS WITHIN 120 DAYS OF SUCH NOTICE.

|13
,

14 III. COMPANY SELF-GUARANTEE

15

.16 THE TERMS OF A SELF-GUARANTEE WHICH AN APPLICANT OR LICENSEE FURNISHES .

17 MUST PROVIDE THAT: f

10

19 A. THE GUARANTEE WILL REMAIN IN FORCE UNLESS TER LICENSEE SENDS

20 NOTICE OF CANCELLATION BY CERTIFIED MAIL TO THE DEPARTMENT.

21 CANCELLATION MkY NOT OCCUR, HOWEVER, DURING THE 120 DAYS BEGINNING

22 ON THE DATE OF RECEIPT OF THE NOTICE OF CANCELLATION BY THE

23 DEPARTMENT, AS EVIDENCED BY THE RETURN RECEIPT.

24 1

25 B. THE LICENSEE SMALL PROVIDE ALTERNATIVE FINANCIAL ASSURANCE AS

26 SPECIFIED IN TEE DEPARTMENT'S REGULATIONS WITHIN 90 DAYS FOLLOWING

27 RECEIPT BY THE DEPARTMENT OF A NOTICE OF CANCELLATION OF THE ,

|
'20 GUARANTEE. ;

I

39

30
,

i

f

3- 9B
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|1 C.
THE GUARANTEE AND FINANCIAL TEST PROVISIONS MUST REMAIN IN EFFECT

-

2
UNTIL THE DEPARTMENT HAS TERMINATED THE LICENSE OR UNTIL ANOTHER

7
FINANCIAL ASSURANCE METHOD ACCEPTABLE TO THE DEPARTMENT HAS BEEN

4 PUT IN E7FECT BY THE LICENSEE.
!

5

6 D. THE LICENSEE NILL PROMPTLY FORNARD TO THE DEPARTMENT AND THE
7

LICENSEE'S INDEPENDENT AUDITOR ALL REPORTS COVERING THE IJTEST
B

FISCAL YEAR FILED BY THE LICENSEE WITH THE SECURITIES AND EXCHANGE
9

COMMISSION PURSUANT TO THE REQUIREMENTS OF SECTION 13 OF THE
10 SECURITIES AND EXCHANGE ACT OF 1934.
11

12 E. IF, AT ANY TIME, THE LICENSEE'S MOST RECENT BOND ISSUANCE CEASES
13 TO BE RATED IN ANY CATEGORY OF "A" OR ABOVE BY EITHER STANDARD AND
14 POORS AND MOODYS, THE LICENSEE NILL PROVIDE NOTICE IN WRITING OF
15

SUCH FACT TO THE DEPARTMENT WITHIN 20 DAYS AFTER PUBLICATION OF
16 THE CHANGE DY THE RATING SERVICE. IF THE LICENSEE'S MOST RECENT
17

BOND ISSUANCE CEASES TO BE RATED IN ANY CATEGORY OF A OR ABOVE BY
18 BOTH STANDARD AND POORS AND MOODYS, THE LICENSEE NO LONGER MEETS !

!19 THE REQUIREMENTS OF SECTION II.A. OF THIS APPENDIX.
20 1

21 F. THE APPLICANT OR LICENSEE MUST PROVIDE TO THE DEPARTMENT A WRITTEN
22

GUARANTEE (A WRITTEN COMMITMENT BY A CORPORATE OFFICER) WHICH
,

23
STATES THAT THE LICENSEE WILL FUND AND CARRY OUT THE REQUIRED

24 DECOMMISSIONING ACTIVITIES OR, UPON ISSUANCE OF AN ORDER BY THE

25 DEPARTMENT, THE LICENSEE NILL SET UP AND FUND A TRUST IN THE

26 AMOUNT OF THE CURRENT COST ESTIMATES FOR DECOMMISSIONING.

,

t

|

'

i

| i

,
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- STATE OF COLORADO
1.

RULES AND REGUIATIONS
PERTAINING TO RADIATION CONTROL

i

t'

f Effective Date

General Provisions January l', 1994Part 1 -

Registration of Radiation Machines, April 30, 1992Part 2 -

Facilities and Services

|Part 3 - tLicensing of Radioactive Material December 30, 1990

Standards for Protection Against Radiation January 1, 1994' Part 4 -

Radiation Safety Requirements for June 30, 1994Part 5: -

Industrial Radiograpb% Operations
,

|
Part 6 ' Use of X-Rays in the Healing Arts September 1, 1992

]
-

I

Use of Radionuclides in the Healing Arts December 30, 1990Part 7 -

Radiation Safety Requirements for December 30, 1990 |Part 8 -.
Analytical X-Ray Equipment j

Radiation Safety Requirements for. December 30, 1990Part 9 -

Particle Accelerators

Part 10 - Notices, Instructions, and Reports November 30, 1990
to Workers: Inspections

Part 11 - Reserved iJuly 1, 1996
i

Part 12 - Fees for Materials Licenses and Other July 1, 1993
Radiation Control Services

Part 13 - Penalties for Violations June 30, 1984

Part 14 - Licensing Requirements for Land Disposal December 30, 1985
of Low Level Radioactive Waste

Part 15 - Colorado Low Level Radioactive Waste December 30, 1985
Rate Regulations

Part 16 - Radiation Safety Requirements for Wireline December 30, 1990
Service Operations and Subsurface Tracer

Studies

Part 17 - Transportation of Radioactive Material January 1, 1997

Part 18 - Milling of Uranium, Thorium and Related December 30, 1990
Radioactive Material-

Part 19 - Licenses and Radiation Safety Requirements July 1, 1997
For Irradiators

i

i
i

|
!

I

|
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PART 1

GENERAL PROVISIONS
,

RH 1.1 Authority. Rules and regulations set forth herein are adopted
pursuant to the provisions of Section 25-1-107(1) (s) and (1) (t) , ;

25-1-108 and 25-11-104, CRS 1988. Rules and regulations
pertaining to land disposal of low-level radioactive waste Parts
14 and 15 are adopted pursuant to the provisions of 24-60-2205. j

RH 1.2 Basis and Purnoses. A statement of the basis and purpose of these
regulations is incorporated as part of these ; egulations; a copy ;
may be obtained from the Department. i

i
I

RH 1.3 ' Scope. Except as otherwise specifically provided, these
regulations apply to all persons who receive, possess, use,
transfer, own, or acquire any source of radiation; provided,
however, that nothing in these regulations shall apply to any
person to the extent such person is subject to regulation by the j
U.S. Nuclear Regulatory Commission.8 j

1

RH 1.4 Definitions. As used in these regulations, these terms have the |
definitions set forth below. Additional definitions used only in
a certain part will be found in that part.

..

"Al" 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 I

specific activity (LSA) and surface contaminated object (SCO)
material, permitted in a Type A package. These values are either
listed in Appendix A of Part 17 of these regulations, Table A-1, j

or may be derived in accordance with the procedure prescribed in '

Appendix A of Part 17 of these regulations.

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

" Accelerator" means any machine capable of accelerating electrons,
protons, deuterons, or other charged particles in a vacuum and of ;

discharging the resultant particulate or other radiation into a
medium at energies usually in excess of 1 MeV. For purposes of
this definition, " particle accelerator" is an equivalent term. |

" Accelerator-produced material" means any material made
radioactive by a particle accelerator.

Attention is directed to the fact that regulation by the State of2

source material, byproduct material, and special nuclear material in
quantities not sufficient to form a critical mass is subject to the provisions
of the agreement between the State and the U.S. Nuclear Regulatory Commission
and to 10 CFR Part 150 of the Commission's regulations.

1- 1
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"Act" means Title 25, Article 11, Colorado Revised Statutes 1989
Replacement Volume, as amended.

" 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).

" Adult" means an individual 18 or more years of age.

" Agreement State" means any State with which the U.S. Nuclear
Regulatory Commission or the U.S. Atomic Energy Commission has
entered into an effective agreement under subsection 274b. of the
Atomic Energy Act of 1954, as amended (73 Stat. 689).

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

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

(1) In excess of the derived air concentrations (DACs) specified
in Appendix B, Table I of Part 4 of these regulations, or

(2) To such a degree that an individual present in the area
'' without respiratory protective equipment could exceed, during the

hours an individual is present in a week, an intake of 0.6 percent
of the annual limit on intake (ALI) or 12 DAC-hours.

"As low as is reasonably achievable" (ALARA) means making every
reasonable effort to maintain exposures to radiation as far below
the dose limits in these regulations as is practical, consistent

i with the purpose for which the licensed or registered activity is
undertaken, taking into account the state of technology, the
economics of improvements in relation to state of technology, the
economics of improvements in relation to benefits to the public
health and safety, and other societal and socioeconomic
considerations, and in relation to utilization of nuclear energy
and licensed or registered sources of radiation in the public
interest.

" Background radiation" means radiation from cosmic sources;
naturally occurring radioactive materials, including radon, except
as a decay product of source or special nuclear material; and
including global fallout as it exists in the environment from the
testing of nuclear explosive devices. " Background radiation" does
not include sources of radiation from radioactive materials
regulated by the Department.

" Becquerel" (Bq) means the SI unit of activity. One becquerel it,
equal to 1 disintegration per second or transformation per second

!(dps or s-2) ,

.
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I.
I " Bioassay" means the determination of kinds, quantities or

concentrations, and, in some cases, the locaticas 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 htsman body. For purposes of these regulations,
j "radiobioassay" is an equivalent term.

" Brachytherapy * means a method of radiation therapy in which-

sealed sources are utilised to deliver a radiation dose at a'

s

distance of up to a few centimeters, by surface, intracavitary, or2

interstitial application.

"Q y A ct material" means:

.(l') Any radioactive material, except special nuclear material,
> . yielded in or made radioactive by exposure to the radiation

incident to the process of y.- +=4== or utilizing special nuclear
material; and - - - -

.

. (2) The tailings or wastes y. AM by the extraction or
--tration of uranium or thorium from ore processed primarily
for its source material content,. including discrete surface wastes

,

resulting from uranium or thorium solution extraction processes.
Unde.v. R ore bodies depleted by these solution extraction-
operations do not constitute " byproduct material * within this ;

definition. |_.
--.

" Calendar quarter * means not less than 12 consecutive weeks nor
more than 14 consecutive weeks The first calendar quarter of
each year shall, begin in January and subsequent calendar quarters
shall be so arranged such that no day is included in more than one..

calendar quarter sad no day in any one year is omitted from
inclusion within a calandar quarter. No licensee or registrant
shall ^=~"e the method observed by him of de*===4=4== calendar ;

quarters for purposes of these regulations except at the beg 4nn4=J
of a year. i

" Calibration" means the determination of (1) the response or ;

reading of,an instrument relative to a series of known radiation ,

values over the range of the instrument, or (2) the strength.of a ;

source of radiation relative to a standard.,

i
I"CFR" means Code of Federal Regulations.
|.
,

" Chelating agent" means amine polycarboxylic acids,
hydroxy-carboxylic acids, gluconic acid, and polycarboxylic acids.

" collective dose" =mann the sum of the individaal doses received i

in a given period of time by a specified population.from exposure |
'

to a specified source of radiation.

"r'n=""4 tted dose equivalent" (Er, ) means the dose equivalent to
organs or tissues of reference (t) that will be received from an
intake of radioactive material by an individual during the 50-year
period following the intake.

.
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= committed effective dose equivalent" (H., u) is the sum of |
,

' the products of the weighting factors applicable to each j.

of the body organs or tissues that are irradiated and the i,

coannitted dose equivalent to each of these organs or tissues (H. , n |
= I %,Er,n).-

4

* curie" means a unit of quantity of radioactivity. One curie (ci)
is that quantity of-radioactive material which decays at the rate ,

of 3.7 x 10" transformations per second (s-8) . !'

" Deep dose equivalent" (%), which applies to external whole body
exposure, means the dose equivalent at a tissue depth of a
centimeter (1000 mg/ca') .

,

!" Department * means the colorado Department of Health.s.
- 4

|" Depleted uranium" means the source material uranium in which the
isotope uranium 235.is.less than D 211 weight We. of the total i

iuranium present. Depleted uranium does not' include special '

nuclear material.
' Dose" is a generic term that,means absorbed dose, dose'

equivalent, effective dose equivalent, committed dose equivalent,,

'

committed effective dose equivalent, total organ dose equivalent, .

!or total effective dose equivalent. For purposes of these
regulations, " radiation dose" is an equivalent term.-

,.

" Dose equivalent (E,)* means the product of the absorbed dose in ;
!tissue, quality factor, and all other necessary modifying factors

at the location of interest. The units of dose equivalent are the
sievert (sv).and rem. .

;

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

purposes of these regulations, " limits" is an equivalent term.
" Effective dose equivalent (E.) " ==ana the sum of the produe:ts of
the dose equivalent to each organ or tissue (Er) end the weighting
factor (Wr) applicable to each of the body organs or tissues that-

~ are irradiated (H. = E W Er) *r

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

any P == through which an4" Entrance or access point' ==ana
individual or extremity of an individual conid 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.

" 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.

.
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| " Exposure" means being exposed to ionizing radiation or to

{ radioactive material. !

|
" Exposure" manna the quotient of dQ by dm where "dQ" is the
absolute value of the total charge of the ions of one sign

; produced in air when all the electrons (negatrons and positrons)
liberated by photons in a volume element of air having mass "dm" .

>

are completely stopped in air. The SI unit of exposure is the !

coulomb per kilogram (C/kg). See RH 1.14 units of exposure and,

,

dose for the special unit.*

" Exposure rate" means the exposure per unit of time, such as

.
roentgen per minute and mil 11 roentgen per hour.

1

I " External dose" = mna that portion of the dose equivalent received
from any source of radiation outside the body. j) .

i " Extremity" means hand, elbow, arm below the elbow, foot, knee, |

j and leg below the knee. ;
;4

; " Eye dose equivalent" means the external dose equivalent to the 1
2lens of the eye at a tissue depth of 0.3 Centimeter (300 mg/cm ) .s

,_
1

I

i "Former U.S. Atomic Energy Comunission (AEC) or U.S. Nuclear i
i Regulatory Commission (MRC) licensed facilities" ===ne nuclear ;

j reactors, nuclear fuel reprocessing plants, uranium enrichment ;

plants, or critical mass experimental facilities where AEC or NRC j-

1 licenses have been terminated.
'

-

2 " Generally applicable environmental radiation standards" means
scandards issued by the U.S. Environmental Protection Agency (EPA)
under the authority of the Atomic Energy Act of 1954, as ===adad.,

{ .

that impose limits on radiation exposures or levels, or
1 concentrat1ces or quantities of radioactive material, in the

,

.
|

| general envi e t outside the boundaries of locations under the
; control of persons possessing or using radioactive insterial.

; " Gray" (Gy) ==ana the SI unit of absorbed dose. One gray is equal
to an absorbed dose of 1 joule per kilogram (100 rad) .i

i " Hazardous waste" m.ana those wastes designated as hazardous by
U.S. Enviran=antal Protection Department regulations in
40 CFR Part 261.

j " Healing arts" means any system, treatment, operation, diagnosis,
prescription, or practice for the ascertain ==nt, cure, relief, .

palliation, adjustment, or correction of any human disease, i

ailment, deformity, injury or unhealthy or abnormal physical or |

mental condition. j

!

|

i

8' When not, underlined as above (or indicated as " exposure" (X), the
term " exposure" has a more general meaning in these Regulations.

I

|
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"High radiation area" means an area, accessible to individuals, ini
which radiation levels could result in an individual receiving a
dose equivalent in excess of 1 mSv (0.1 rem) in 1 hour at 30
centimeters from any source of radiation or from any surface that
the radiation penetrates.

" Human use" ===n= the internal or external arhainistration of
radiation or radioactive material to human bein'gs.

|
*

" Individual" means any human being.

" Individual monitoring * means the assessment of:

(1) Dose equivalent:
,

(A) by the use of individual monitoring devices; or

(B) by the w of survey data; or

(2) Commaitted effective dose equivalent: ,

'

(A) by bioassays or

it) by determination of the time-weighted air,

concentrations to which an individual has been
exposed, that is, DhC-hours. (see the definition of-.

DAC-hours in Part 4).~~

" Individual monitoring devices" means devices designed to be worn I

by a single individual for the assessment of dose equivalent. For i
6purposes of these regulations, apersonnel dosimeter" and

adosimeter" are equivalent terms. Examples of individual |
'

monitoring devices are film badges, thermoluminescent dosimeters
(TLDs)', pocket ionization n h==hars, and personal air, sasqpling ;

,

devices. t

* Inspection" means an official av==4n= tion or observation |

including but not limited to, tests, surveys, and monitoring to
determine compliance with rules, regulations, orders, license '

conditions and other requiraments of the Department.

" Interlock * means a device arranged or mnnected such that r.he
occurrence of an event or condition is required before a second
event or condition can occur or continue to occur. I

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

" License" means a license issued by the Depart.aent in accordance
with the regulations adopted by the Department.

" Licensed material" means radioactive material received,
possessed, used, transferred or disposed of under a general or
specific license issued by the Department.
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" Licensee" means any person who is licensed by the Department in
accordance with these regulations and the Act.

.

" 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, Inc.

" Limits" see " dose limits".

" Lost or missing licensed source of radiation" means licensed or
registered source (s) of radiation whose location is unknown. This
definition includes licensed material that has been shipped but

F has not reached its planned destination and whose location cannot
be readily traced in the transportation system.

"Mammographer" means a person who operates a machine source of
ionizing radiation, commonly known as an x-ray machine", in thea

conduct of a mammography exam.
,

" Major processor" means a user processing, handling, or
manufacturing radioactive material exceeding Type A quantities as
unsealed sources or material, or exceeding 4 times Type B
quantities as sealed sources, but does not include nuclear

'' medicine programs, universities, industrial radiographers, or
small industrial programs. Type A and B quantities are defined in
Part 17 of these regulations.

" Member of the public" means an individual, except an individual
who is performing assigned duties for the licensee or registrant
involving exposure to sources of radiation.

" Minor" means an individual less than 18 years of age.

" Monitoring" means the measurement of radiation, radioactive
material concentrations, surface area activities or quantities of
radioactive material and the use of the results of these
measurements to evaluate potential exposures and doses. For i

purposes of these regulations, " radiation monitoring" and j
" radiation protection monitoring" are equivalent terms. j

l

"NARM" means any naturally occurring or accelerator-produced
{radioactive material. It does not include byproduct, source, or

special nuclear material.2 l

!
" Natural radioactivity" means radioactivity of naturally occurring I

nuclides.

8 For the purpose of meeting the definition of a Licensing State by
the Conference of Radiation Control Program Directors, Inc. (CRCPD), NARM
refers only to discrete sources of NARM. Diffuse sources of NARM are excluded
from consideration by the CRCVD for Licensing State designation purposes.

i
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" Natural thorium" means thorium with the naturally occurring
distribution of thorium isotopes (essentially 100 weight per cent
thorium-232).

" Natural uranium" means uranium containing a mixture of the
uranium isotopes 234, 235 and 238 (approximately 0.7 weight
percent uranium-235 and the remainder by weight essentially
uranium-238), that is neither enriched nor depleted in the isotope
uranium 235.

" Normal form radioactive material" means radioactive material that
has not been demonstrated to qualify as "special form radioactive
material".

" Nuclear Regulatory Commission" (NRC) means the U.S. Nuclear
Regulatory Commission or its duly authorized representatives.v.

" Occupational dose" means the dose received by an individual in
the course of employment in which the individual's assigned duties
for the licensee or registrant involve exposure to sources of
radiation. Occupational dose does not include dose received from
background radiation, as a patient from medical practices, from
voluntary participation in medical research programs, or as a
member of the public.

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

..

" Particle accelerator" (see " accelerator") .

" person" means any individual, corporation, partnership, firm,
association. trust, estate, public or private institution, group,
agen g , p litical subdivision of this State, any other State or
political subdivision or agency thereof, and any legal successor,
representative, agent, or agency of the foregoing.

" Personnel monitoring equipment". [See " Individual monitoring
devices").
" Pharmacist" means an individual licensed by the State of Colorado
to compound and dispense drugs, prescriptions, and poisons.

"Public dose" means the dose received by a member of the public
from sources of radiation from licensed or registered operations.
Public dose does not include occupational dose, or doses received
from background radiation, as a patient from medical practices, or
from voluntary participation in medical research prcgrams.

" Physician" means an individual licensed by the State of Colorado
to dispense drugs in the practice of medicine.

"Pyrophoric liguid" means any liquid that ignites spontaneously in
dry or moist air at or below 130' F (54.4* C) . A pyrophoric solid
is any solid material, other than one classed as an explosive,
which under normal conditions is liable to cause fires through
friction, retained heat from manufacturing or processing, or which
can be ignited readily and, when ignited, burns so vigorously and
persistently as to create a serious transportation, handling, or
disposal- hazard. Included are spontaneously combustible and
water-reactive materials.
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" Qualified expert" means an individual, approved by the
Department, having the knowledge and training to measure ionizing
radiation, to evaluate safety technigues, and to advise regarding
radiation protection needs. The individual shall:

j

(1) Be certified in the appropriate field by the American Board <

of Radiology, the American Board of Health Physics, the American !

Board of Medical Physics or the American Board of Nuclear Medicine
:

Science; or !

(2) Hold a master's or doctor's degree in physics, biophysics,
radiological physics, health physics, or medical physics and have
completed 1 year of documented, full time trainina in the ,

appropriate field and also 1 year.of documented, full time work ,

experience under the supervision of a qualified expert in the ;

appropriate field. To meet this re wirement, the individual shall
~

have performed the tasks required of a qualified expert during the.

year of work experience; or *

.(3) Receive approval from the Department for specific
activities.

4

" Quality factor" (Q) means the modifying factor, listed in Tables
I and II of RH 1.14, that is used to derive dose equivalent from
absorbed dose. 4

i

" Rad" means the special unit of absorbed dose. One rad is equal
to an absorbed dose of 100 erg per gram or 0.01 jule per kilogram
(0.01 gray)..

" Radiation" means alpha particles, beta particles, gamma rays, x
rays, neutrons, high-speed electrons, high-speed protons, and

,

i

other particles capable of producing ions. For purposes of these
regulations, ionizing radiation is an e pivalent term. Radiation,e' ,* as used in these regulations, does not include non-ionizing
radiation, such as radiowaves or microwaves, visible, infrared, or
ultraviolet light. j
" Radiation area" means any area, accessible to individuals, in
which Radiation levels could result in an individual receiving a
dose equivalent in excess of 0.05 mSv (0.005 rem) in 1 hour at 30 ;

centimeters from the source of radiation or from any surface that
the radiation penetrates.

,

'

" Radiation dose" (see " dose") .
" Radiation machine" means any device capable of producing
radiation except, those devices with radioactive material as the j

only source of radiation. ]

" Radiation safety officer" means an individual who has the I
knowledge, responsibility and authority to apply appropriate
radiation protection regulations.

" Radioactive material" means any solid, liquid, or gas which emits
radiation spontaneously.

" Radioactivity" means the transformation of unstable atomic nuclei
by the emission of radiation.

'"Radiobioassay" (see " bioassay") .
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" Registrant" means any person who is registered with the |
|

Department and is legally obligated to register with the
| Department pursuant to these regulations and the Act.

I " Registration" means registration with the Department in
I accordance with the regulations adopted by the Department. ;

" Regulations of the U.S. Department of Transportation" means the,

| regulations in 49 CFR Parts 100-189 and Parts 390-397.

| " Rem" means the special unit of any of the' quantities expressed as I

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). !

!s .

(1) theoretical analysis,
'"Research and development" means

exploration, or experimentation; or (2) the extension of
investigative findings and theories of a sci.entific or technical i
nature into practical application for experimental and
demonstration purposes, including the experimental production and
testing of models, devices, equipment, materials, and processes.
Research and development does not include the internal or external

.

administration of radiation or radioactive material to human i
beings. j

" Restricted area" means an area, access to which is limited by the..

licensee or registrant for the purpose of protecting individuals '

against undue risks from exposure to sources of radiation. :
Restricted area does not include areas used as residential i

quarters, but separate rooms in a residential building may be set |
apart as a restricted area. ;

" Roentgen" means the special unit of exposure. One roentgen (R) {
equalv 2.58 x 10-4 coulombs / kilogram of air (see "E2T2EE1") . I

" Sealed source" means radioactive material that is permanently ;

bonded 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 i

handling.

" Shallow dose equivalent" (H,) , which applies to the external
exposure of the skin or an extremity, means the dose equivalent at

2a tissue depth of 0.007 Centimeter (7 mg/cm ) averaged over an
area of 1 square centimeter. I

"SI" means the abbreviation for the international system of units. j

" Sievert" means the SI unit of any of the quantities expressed as
dose equivalent. The dose equivalent in sievert is equal to the
absorbed dose in gray multiplied by the quality factor (1 Sv = 100
rem). i

i
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" Site boundary" means that line beyond which the land or property
is not owned, leased, or otherwise controlled by the licensee or l

registrant. ]

" Source material" means material, in any physical or chemical
form, including ores, that contain by weight one-twentieth of 1 '

percent (0.05 percent) or more of uranium, thorium or any
' combination thereof. Source material does not include special
nuclear material.

" Source material milling" means any activity that results in the
production of byproduct material as defined by definition (2) of
byproduct material.

' " Source of radiation" means any radioactive material or any device-

or equipment emitting, or capable of producing, radiation.

"Special form radioactive material" means radioactive material
that satisfies the following conditions:

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

(2) The piece or capsule has at least one dimension not less
than 5 millimeters (0.2 inch); and"

(3) It satisfies the test requirements specified by the Nuclear
Regulatory Commission. A special form encapsulation
designed in accordance with the Nuclear Regulatory
Commission requirements in effect on June 30, 1983, and
constructed prior to July 1, 1985, may continue to be used.
A special form encapsulation designed in accordance with the
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 either
designed or constructed after April 1, 1998, must meet
requirements of this definition applicable at the time of
its design or construction.

"Special nuclear material" means:

(1) plutonium, uranium-233, uranium enriched in the isotope 233
or in the isotope 235, and any other material that the U.S.
Nuclear Regulatory Commission, pursuant to the provisions of
Sectica 51 of the Atomic Energy Act of 1954, as amended,
determines to be special nuclear material, but does not
include source material; or

(2) any material artificially enriched by any of the foregoing
but does not include source material. !

)
:
1

-

|
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"Special nuclear material in quantities not sufficient to form a
critical mass" means uranium enriched in the isotope U-235 in
quantities not exceeding 350 grams of contained U-235; uranium-233
in quantities not exceeding 200 grams; plutonium in quantities not
exceeding 200 grams; or any combination of them in accordance with
the following formula: For each kind of special nuclear material,
determine the ratio between the quantity of that special nuclear
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. For example, the following quantities in combination would not
exceed the limitation and are within the formula:

175 grams contained U-235) 50 (grams U-233 , 50 (grams) Pu , 3,

350 200 200

" Specific activity of a radionuclide" means the radioactivity of
.the radionuclide per unit mass of that nuclide. The specific
activity of a material in which the radionuclide is essentially
unifoMy distributed is the radioactivity per unit mass of the
material.
-

" Survey" means an evaluation of the radiological conditions and
potential hazards incident to the production, use, transfer,
release, disposal, or presence of sources of radiation. When
appropriate, such evaluation includes, but is not limited to,
tests, physical examinations, and measurements of levels of
radiation or concentrations of radioactive material present.

" Test" means the process of verifying compliance with an
applicable regulation.

"These regulations" mean all parts of the Colorado Rules and
Regulations Pertaining to Radiation Control.

" Total effective dose equivalent" (TEDE) means the sum of the deep
dose equivalent for external exposures and the committed effective
dose equivalent for internal exposures.

" Total organ dose equivalent" means the sum of the deep dose
equivalent and the committed dose equivalent to the organ !

receiving the highest dose. j

"U.S. Department of Energy" means the Department of Energy |

established by Public Law 95-91, August 4, 1977, 91 Stat. 565, 42 |

U.S.C. 7101 et seq., to the extent that the Department exercises
functions formerly vested in the U.S. Atomic Energy Commission,
its Chaizssn, members, officers and components and transferred to
the U.S. 2nergy Research and Development Administration and to the
Administrator thereof pursuant to sections 104(b), (c) and (d) of
the Energy Reorganization Act of 1974 (Public Law 93-438,
October 11, 1974, 88 Stat. 1233 at 1237 42 U.S.C. 5814, effective
January 19, 1975) and retransferred to the Secretary of Energy
pursuant to section 301(a) of the Department of Energy
Organization Act (Public Law 95-91, August 4, 1977, 91 Stat. 565
at 577-578, 42 U.S.C. 7151, effective October 1, 1977).
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" Unrefined and unprocessed cre" means ore in its natural form
prior to any processing, such as grinding, roasting,
beneficiating, or refining.

" Unrestricted area" means an area, access to which is neither
limited nor controlled by the licensee or registrant. For
purposes of these regulations, " uncontrolled area" is an
. equivalent term,

" Uranium - depleted, enriched"

(1) " Depleted uranium" meane uranium containing less uranium-235
than the naturally occurring distribution of uranium
isotopes.

n(2) " Enriched uranium" means uranium containing more uranium-235
than the naturally occurring distribution df uranium
isotopes.

" Waste" means those low-level radioactive wastes that are
acceptable 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, P.L. 96-573, as
amended by P.L. 99-240, 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 lle. (2) of the Atomic Energy Act (uranium or thorium
' tailings and waste) and (b) classified as low-level radioactive
waste consistent with existing law and in accordance with (a) by
the U.S. Nuclear Regulatory Commission.

" Waste handling licensees" means persons licensed to receive and
store radioactive wastes prior to disposal and/or persons licensed
to dispose of radioactive waste.

" Week" means 7 consecutive days starting on Sunday.

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

" Worker" means an individual engaged in work under a license or
registration issued by the Department and controlled by a licensee
or registrant.

" Working level" (WL) means any combination of short-lived radon
daughters in 1 liter of air that will result in the ultimate
emission of 1.3E+5 MeV 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.

" Working level month" (WLM) means an exposure to 1 working level
for 170 hours -- 2,000 working hours per year divided by 12 months
per year is approximately equal to 170 hours per month.

" Year" means the period of time beginning in january used to i
'

determine compliance with the provisions of these regulations.
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 the beginning of the year and 1

that no day is omitted or duplicated in consecutive years.
|
|
|
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Exemptions from the Regulatory Requirements

RH 1.5 Exemotions.

1.5.1 General Provision. The Department may, upon application or upon
its own initiative, grant such exemptions or exceptions from the
-requirements of these regulations as it determines are authorized
by law and will not result in undue hazard to public health and

,

safety or property. |

1.5.2 U.S. martment of Enercrv Contractors and U.S. Nuclear Reculatory i

Comm:tmion Contractors. Any U.S. Department of Energy contractor
or subcontractor and any U.S. Nuclear Regulatory Commission I

contractor or subcontractor of the following categories operatingy
within this State is exempt from these regulations to the extent
that such contractor or subcontractor under his contract receives,
possesses, uses, transfers or acquires sources of radiation:

1.5.2.1 prime contractors performing work for the U.S. Department of
Energy at U.S. Government-owned or -controlled sites,
including the transportation of sources of radiation to or
from such sites and the performance of contract services
during temporary interruptions of such transportation;

1.5.2.2 prime contractors of the U.S. Department of Energy.

performing research in, or development, manufacture,
storage, testing, or transportation of, atomic weapons or
components thereof;

1.5.2.3 prime contractors of the U.S. Department of Energy using or |
operating nuclear reactors or other nuclear devices in a
United States Government-owned vehicle or vessel; and j

1.5.2.4 any other prime contractor or subcontractor of the U.S.
Department of Energy or of the U.S. Nuclear Regulatory
Commission when the State and the U.S. Nuclear Regulatory
Commission jointly determine:

1.5.2.4.1 that the exemption of the prime contractor or
subcontractor is authorized by law; and

1.5.2.4.2 that, under the terms of the contract or subcontract,
there is adequate assurance that the work thereundar
can be accomplished without undue risk to the public
tenith and safety.

General Regulatory Requirements

1 RH 1.6 Records. Each licensee and registrant shall maintain records
showing the receipt, transfer, and disposal of all sources of
radiation. Additional record requirements are specified elcewhere
in these regulations.

.
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*

; RE 1.7 Inspections.
*

|| 1.7.1 Each licensee and registrant shall afford the Department at all
; reasonable times opportunity to inspect sources of radiation and

the premises and facilities wherein such sources of radiation are4

used or stored. I
3

||' 1.7.2 Each licensee and registrant shall make available to the j
; Department for inspection, upon r===a==h1e notice, records ;

*

maine =4=ad pursuant to these regulations.
|

*

1 i'
RE 1.8 2331g. Each licensee and registrant shall perform upon |instructions from the Department, or shall permit the Department '

to perform, such reasonable tests as the Department deems {
.

appropriate or necessary including, but not limited to, tests of: ',
n.,

$
*

1.s.1 sources of radiation;
!

.
. ~.*

1.8.2 facilities wherein sources of radiation are used or stored;

1.8.3 radiation detection and monitoring instruments; and,

,

j 1.B.4 other equipment and devices used in connection with utilization or
j storage of licensed or registered sources of radiation.-
t

j _ , - - ..

! Additional Regulatory Requirements
.;

j RE 1.9 Additional _Bannirements. The Department may, by rule, regulation,
or order, impose upon any licensee or registrant such requirementsj .

in addition to those established in these regulations as it deems^
;

; aw. w .iate or necessary to minimize danger to public health and i

safety or property.
I

j Rnforcement Requirements
4

j RE 1.10 Violations. An injunction or other court order may be obtained
! prohibiting any violation of any provision of the Act or any
i regulation or order issued thereunder., Any person 'who willfully
! violates any provision of the Act or any regulation or order
i issued thereunder may be guilty of a misd====== and, upon
; conviction, may be punished by fine or imprisonment or both, as

provided by law. Additionally, any person who violates any,

i. provision of the Act or any regulation may be subject to a civil ;
i penalty as provided for in Part 13 or these regulations.
! i

- RE 1.11 Impoundine. Sources of radiation shall be subject to impounding

| pursuant to the Act,

i
i

4

|
{
1

~

!
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J

RE 1.12 Prohibited Uses.

1.12.1 A hand-held fluoroscopic screen shall not be used with x-rsy
equipment unless it has been listed in the registry of sealed
source and devices or accepted for certification by the U.S. Food
and Drug ad=4nistration, ' Center for Devices and Radiological
sealth,

1.12.2 A shoe-fitting fluoroscopic device shall not be used.'

Comunications

Comunanications. All comunanications and reports concerning theseRE 1.13 ,.' regulations, and applications filed thereunder, should be"

addressed to the Department.

' *
..

.

* Zafosmatiemal Provisions

RE 1.14 The Internati==1 avstem of N4ts (SI).

1.14.1 Exposure. As used in these regulations, the unit of exoosure is
the coulomb per kilogram (c/kg) of air. One roentgen is equal to

.. 2.58 x 10** coulomb per kilogram. -

--

1.14.2 As used in these regulations, the units of dose ares
,

c
. One gray $s equal to |1.14.2.1 Gray (Gy) is the SI unit of absorbed dose.

ian absorbed dose of 1 joule per kilogram (100 rad) . , , ,

1.14.2.2 Rad is the special unit of absorbed dose. One rad is equal to an ,

absorbed dose of 100 erg per gram or 0.01 Joule per kilogram (0.01 i

Oy).

1.14.2.3 Rem is 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 rea = 0.01 Sv) . |

Sievert is the SI unit of any of' the quantities expressed as dose j

1.14.2.4
equivalent. The' dose equivalent in sievert is equal to the j

'

absorbed dose in gray multiplied by the quality factor (1 Sv = 100 |
'

rem). l
'

As used in these regulations, the quality factors for converting1.14.3 absorbed dose to dose equivalent are shown in Table I.

1
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I

5 TABLE I
! l

|~ ODALITY FACTORS AND ABSORBED DOSE EQUIVALENCIES
,

4

i

Quality factor Absorbed dose j
*

,

; equal to
Type of radiation (Q) a unit dose

equivalent"

:
:
? X, gamma, wr beta radiation and 1 1

high-speed d octrons *
.,

Alpha particles, multiple-charged- -

'. particles, fission fragments and
j heavy particles of unknoast charge 20 0.05

Neutrons of unknown energy 10 0.1

s

| High-energy protons 10 0.1

!
-

|! ..

' Absorbed dose in gray equal to 1 Sv or the absorbed dose in rad equal to 1<

I rem.
1

I -

!

j 1.14.4 If it is more convenient to measure the neutron fluence rate than
to determine the neutron dose equivalent rate in sievert per hour*

; or rem per hour, as provided in RE 1.14.3, 0.01 Sv (1 rem) of
neutron radiation of unknown energies may, for purposes of these

,

regulations, be assumed to result from a total fluence of 25'

million neutrons per square centimeter incident upon the body. If
,

sufficient information exists to estimate the apprav4=mte energy
,

distribution of the neutrons, the licensee or registrant, may use
;

i the fluence rate per unit dose equivalent or the appropriate Q
value from Table II to convert a measured tissue Cose in gray or .;

i rad to dose equivalent in sievert or ram.
;

i
e

. .

:
,

1
-

,

i
i
!

! !
'

:
.

s

s
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!TABLE II

M N8 OOALITY FACTORS O. AND FT27mCE PER TBTIT DOSE i

EQUIVAT WT FOR MOmroswou.-12C m.um0NS
i

;

i

i

' Neutron Quality Fluence per unit Fluence per unit" ,

energy factor * dose equivalent * dose equivalent * i

(Nev) (Q) (neutrons (neutrons s

en-8 rem-1) en 8 Sv**) |

2.5 E-B 2 980 E+6 980'E+8(thermal), '
1 E-7 2 980 E+6 980 E+8

,

1 E-6 2 810 E+6 810 E+8
1 E-5 2 810 E+6 810 E+8 ,

'P 840 E+8
1 E-4 2 ~ 840'E+6*

'l E-3 2 980 B+6 980 E+8. *

1 E-2 2.5 1010 E+6 1010 E+8
1 E-1 -7.5 170 B+6 170 E+8
5 E-1 11 39 E+6 39 E+8*

1 11 27 E+6 27 E+8
2.5 9 29 E+6 29 E+8
5 8 23 E+6 23 E+8 !

'

7 7 24 E+6 24 B+8..
'

--

10 6.5 24 E+6 24 E+8
14 7.5 17 E+6 17 5+8
20 8 16 E+6 16 E+8
40 7 14 E+6 14 E+8 ,

'
60 5.5 16 B+6 16 E+8
1 B+2 4 20 E+6 20 E+8
2 E+2 3.5 19 E+6 19 B+8 i

'

3 B+2 3.5 16 E+6 16 E+8
4 E+2 3.5 14 E+6 ,14 E+8 i

|

*

Value of quality factor (Q) at the point where the dose equivalent is t
*

>

maximum in a 30-centimeter diameter cylinder tissue-equivalent phantom.
'

Mana-nergetic neutrons incident normally on a 30-centimeter diameter ,

*

cylinder tissue-equivalent phantom.

i

1.14.5 Units of activity. For purposes of these regulations, activity is !

. expressed in the SI unit of becquerel (Bq) or in the special unit
of curie (Ci), or their multiples, or disintegrations or >

transformations per unit of time. |

1.14.5.1 One becquerel (Bq) = 1 disintegration per second or i
!transformation per second (dps or s*3).

1.14.5.2 one curie (Ci) = 3.7 E+10 disintegrations per second or
'

3.7 E+10 becquereltransformations per second (dps or s-8) =

(Bq) = 2.22 E+12 disintegrations per minute (dpm).
!

>
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!
RH 1.15 _ Severability. The provisions of this regulation are severable,

and if any provisions or the application of the provisions to any
icircumstances is held invalid, the application of such provision !to other circumstances, and the remainder of this regulation shall
l

not be affected thereby. l

|
RH 1.16 Referenced Materials. |

:

1.16.1 These regulations incorporate by reference material originally |published elsewhere. Certified copies of the complete text of ,

incorporated materials referenced are available for public I

inspection during regular business hours at the Radiation Control :
! Division. Copies of referenced material will be provided at cost |
| upon request. Information regarding how the incorporated material
i may be obtained or en=4ned is available from:

|
'

.
*

. i
Director, Radiation Control Division 1

Colorado Department of Public Health and Environment ?

| 4300 Cherry Creek Drive South (RCD-DO-B1) )
Denver, Colorado 80222-1530 '

!

1.16.2 .Any material that has been incorporated by reference may be |examined in any State Publications Depository Library. Copies of| i

the incorporated materials have been sent to the State |
Publications Depository and Distribution Center, and are available I

" for interlibrary loan.
|

1.16.3- Material referenced in these regulations does not include
amendments to or revised editions of the material published later |
than the effective date of the relevant regulation. |

j

i

;

I
;

e

'. ,

i

!

i

!

!

. i

l

|
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PART 2

REGISTRATION OF RADIATION tmNMES, FACILITIES AMD SERVICES

.

RH 2.1 Purpose and Scope.

2.1.1 This part provides for the registration of facilities, for the
certification of radiation man-h4n==, for the registration of
persons providing radiation machine installation, servicing,
and/or services, and for the registration of qualified
inspectors.

.

2.1.2 ,' In addition to the requirements of this part, all registrants
are subject to the applicable provisions of. other parts of* '

these Regulations.
' "

RE 2.2 Definitions. As used in this part:

" Assembler" means any person engaged in the business of
'

assembling, replacing, or installing one or more conqponents
into an x-ray system or subsystem. The term includes the '

owner of an x-ray system or his or her employee or agent who
assembles ~=Taaants into an x-ray system that is subsequently
used to provide professional or commercial services.,.

,,

" calibrate" means to adjust or determine or boths (1) the
response or reading of an instrument relative to a series of
conventionally true valuess or (2) the strength of a radiation
source relative to a standard or conventionally true value.

.

" certification Evaluation" means the evaluation of a
radiation machine and/or facility by the Department, or by a
qualified inspector, for the purpose of evaluating the
performance of the radiation machine system and/or facility
against these Regulations.

" Facility" means the location at which one or more radiation
machines are installed and/or located within one building,-

vehicle, or under' one roof and are under the same
ad=4nistrative control.

"NIST" means National Institute of Semndards and Technology.

" Qualified Expert" means:
(a) For radiation protection, a person having the knowledge
and training to measure ionizing radiation, to evaluate safety
techniques, and to advise regarding radiation protection needs
(for example, persons certified in an appropriate field by the
American Board of Radiology, or the American Board of Medical
Physics, or by the American Board of Health Physics or the
American Board of Nuclear Medicine Science, or persons who can
demonstrate equivalent education, training, experience and
knowledge).

2-1.
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,

4

j '(b) For radiation therapy calibrations, a person having, in
addition tc the above qualifications, training and experience'

in the clinical applications of radiation physics to radiation
therapy (for example, persons certified in Radiological
Physics, X-ray and Radium Physics, or Therapeutic Radiological

.

Physics by the American Board c,f. Radiology, or the Junerican
| Board of Medical Physics, or persons who can demonstrate

equivalent education, t=4a4n , experience and knowledge).

" Qualified Inspector = means an individual who has
. d==an=trated to the Department the ability to perform'

inspections and evaluate radiation machines and facilities,
and who meet the criteria in Part 2, Wadi * B.

,

means each person who is engaged in' ' " servicing and servicos a
,

.

: the business of installing, or offering to thstall radiation )

!
machin== and their related e=Tanants, or is engaged in the

'

business of - f==4 =hi ==. .or..of foring to. furnish ' radiation )
machine servicing or services.'

means an assemblage of aa-panants for thea*X-ray system
controlled poisction of x-rays. It includes minimally an 1

.

x-ray high-voltage generator, an x-ray control, a tube housing ,

assembly, a beam-limiting device, and necessary supporting !
I

structures. Additional components which function with the
'Pystem are considered integral parts of the system., , ,

-.

l

!Exemptions from the Regulatory Requirements
l

!

RE 2.3 Exemotions. ' ,

!

2.3.1 Electronic equipment that produces radiation incidental
Jto its operation for other purposes is exempt from the

registration and notification requirements of this part, i

provided that the dose equivalent rate averaged over an
area of 10 square contirecters does not exceed 0.5-
millires (5 micro sv) per hour at 5 centimeters from any i

accessible surface of such equipesnt. The production,. ]

testing, or factory servicing of such equipment shall not !
- ,

be exempt.
|

2.3.2 Radiation machines while in transit or storage incident
thereto are exempt from the requirements of this part.

2.3.3 Domestic television receivers are exempt from the i

requirement of this part. ;

I

2.3.4 Radiation machines which are in storage pluvided that the i

electrical circuitry is inactivated, di amantled, and made
physically inoperable so that the radiation machine is
not capable of producing radiation.

|
>

2-2-
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Registration

RE 2.4 &gy, ligation for Recistration.
.

2.4.1 Aonlication for Recistration of **d4= tion Machina Faciliti g.-

Each person possessing or 'in the process of ea=4rwr into the,

i possession of a radiation machine facility shall
(

) 2.4.1.1 ne registered with'the Department.
,

2.4.1.2 Apply for registration of such facility with the |
,

; Department prior to the operation of a radiation machine
|j facility. j

<

{ 2 . 4 .1' . 3 Apralication for registration shall be completed en forms |

,

furnished by the Department and shall contain all the
-

informaticar required by the # form and any ac+ying
; instructions.

2.4.1.4 . Designate on the application form an individual to be
respcasible for radiation pr**M4ca.'

,

{. 2.4.2 Aonlication for Recristration of Servie4aa mad Services. .

.

| 2.4.2.1 Each person who is in the business of installing-.
~* "

or offering to ins radiatien maah4=== and their
l related P h , or is engaged in the business of
i furnishing or offering to furnish radiation machine
: servicing or services in this state, shall apply for i
4 registration of such services with the Department by |

'

.'"

July 1, 1992, or thereafter prior to furnishing er '

{ offering to furnish any such services. l
i
4 2.4.2.2 Application for registration shall be completed on forms
I furnished by the Department and shall contain all

information required by the Department as indicated on
the forms and accompanying instructions. Each

-

registration shall be for a period of 2 years. ;,

2.4.2.2.1 Application fee (s) pursuant to 4 p-adiv.A of this ;

Part must acccapany the application when it is
filed. The Department shall not review or |
otherwise- process applications for which no
remittance is received. 'these applications may be
returned to the applicant.

,

'

2.4.2.3 Each person applying for registration under this Part
shall specify:

1

-
-

*

23
.

April 30, 1992

-. - - _ __ . - _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - _ _ _ . .. _ _ - .



_ ., . - .. _ , _ . _ . . . . - . _ _ . . . - _ . _ _ _ _ _ _ . . _ . . _ . _ _ . . . ,
!
,

i
.!

2.4.2.3.1 That they have read and understand the requirements !

of these Regulations; including the Federal i

Performance Standard (21 CFR Chapter I,

subchapter J);8 and

2.4.2.3.2 The services' for which they are applying for ,

registration (see RM 2.4.2.4); and f
,

2.4.2.3.3 The training and experience that qualify them to +

discharge the services for which they are applying
|for registration; and

2.4.2.3.4 The type of measurement instruments used to
determine compliance with these Regulations, ;

' ' , frequency of calibration, and source of 5

calibration; and ;

i

The type of personnel * monitoring supplied, .

2.4.2.3.5
~ frequency of r--MM , and replacement or e ~h= Se !

i
schedule (if appropriate) . (See RE 4.17 and 4.18)

'

2.4.2.4 For purpose (s) of thie Part, services may include but
shall not be limited to: r

Installation of radiation machines and associated2.4.2 d.1 radiation ==rh4== components; and
--.

2.4.2.4.2 Sezvicing of radiation machines. and associated '

radiation manhina P e=; and

2.4.2.4.3 Calibration of radiation marhin== or radiation -

measurement instruments or devices; and I~

'

2.4.2.4 5 Radiation protection or health physics j

consultations or' surveys (limited to be performed
|only by qualified experts).
|

2.4.2.5 No person,shall perform services on radiation machine
systems or facilities which are not specifically stated *

for that person on the Notice of Registration issued by.

,the Department.

Assemblers and services and servicing personnel shall ;

2.4.2.6
provide to the registrant instruction manuals, i

manufacturer specifications and other information, as .

required by the Federal Performance Standmed , and these
,

i

Regulations, which are applicable to the r.ewly installed
x-ray machine systems or- components. ;

!

?

*A certified copy of the referenced material is available for public ,

iinspection during normal business hours at the Radiation Control Division, 4300Certified !

Cherry Creek Drive south, Building B, First Floor, Denver, Colorado.
copies of the referenced material will be provided at cost upon request from the
Radiation Control Division at the following mailing address: Director, Radiation
Control Division, RCD-DO-B1, Colorado Department of Health, 4300 Cherry Creek ;

|Drive South, Denver, Colorado, 80222-1530.
'

2 - 4-
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'

2.4.2.7 If a service company has in its employment an individual
that is authorized to provide certification evaluations, |

t

{ or if a qualified inspector is authorized to perform ;
i services and servicing, then the person providing i'

servicing or the certification evaluation shall notify !
the registrant of their right and option to choose a !
different company to perform the service or evaluation as '

a r riate. Such notification shall be provided on Form
, and shall be furnished to the registrant prior to !R -

beginning the service or evaluation. >

2.4.3 Aeolication for Reaistration of cualified Yneneelggg i

!
Qualified inspectors shall meet the criteria established in
Part 2 App ed w B.

|

2 . 4 . 3 .1+ . Non-Department individuals requesting Department approval <

to perform certification evaluations * of rai11ation i

machines and facilities shall submit to the Department an !
application for authorization to perform such !
evaluations. The application shall' be submitted on !

Department Form RCD 53, together with the required fee i

prescribed in Aapaad h A of this Part 2.
,

2.4.3.2 Authorization to perform certification evaluations in
accordance with the requirements of these Regulations |
shall be for a period of 2 years. The Department shall '

'provide written notification of the authorizatica to the.

qualified inspector...

2.4.3.2.1 The Department may withdraw, limit or qualify its !
-yrww.1 of individuals to perform certification
evaluations upon determining that such action is
necessary in order to prevent undue hazard to

,

I

public himalth and safety. |
,

2.4.3.2.2 In any case in which a qualified inspector, not ,

less than 30 days prior to the expiration of ;

his/her authorization to perform certification '

evaluations, has - filed an application in proper t

'. form for renewal or for a new registration
authorizing the same activities, such existing '

authorization shall not expire until final action i
'

by the Department.

2.4.3.2.3 Audits.- The Department shall audit the evaluation
findings and inspection procedures of qualified
inspectors. Qualified 4- W who fail to
adequately evaluate radiation machine systems and
facilitier, or who fail to provide complete and ,

accurate certification reports, or fail to comply
with the provisions of these Regulations shall be
subject to the withdrawal of Departmental approval.

* A certified copy of the referenced material is available for public
irspection normal business hours at the nad4 ation Control Division,
4300 Cherry Drive South, Building 5, First Floor, Denver, Colorado.
Certified copies of the refstrenced material will be provided at cost upon
r at from the Radiation Control Division at the following mailing
a ss: Director, Radiation Control Division, RCD-DO-B1, Colorado
Department of Health, 4300 Cherry Creek Drive South, Denver, Colorado,
80222-1530.
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2.4.3.3 Instrumentation. Measurements shall be made with i

instruments which are sufficiently sensitive to determine
~

compliance with these Regulations. .The instruments must
be maintained and used in good working order, such

.

;
equipment. shall be calibrated every 2 years, or in 1

accordance with the manufacturer's recon ===nntations , '

whichever is more frequent, or after any repair that
,

could affect the calibration. calibrations shall be !
'

traceable to the National Institute of Standards and
Technology where such traceability exists. In lieu of
calibrationi instrument accuracy may, with Department
approval,- be determined by intercomparison with a ,

suitable and appropriately calibrated instrument. !
,

Application for Reaistration of Provisional Mammocrachers.2.4.4 *.

2.4.4.1 ,Mameographers who are not registered in - g-phy by j
the American Registry of Radiologic Taehanlogists. (ARRT) ;

shall be registered with the Department for a provisional ;

certificate. The provisional certificate shall be valid
for a period up to:

2.4.4.1.1 One (1) year as part ' of a structured training i'
program in nameography, while under the direct
supervision of - a radiologic technologist who is ;

.

registered in mammography by the ARRT. The-

.~,

provisional certiffcate for training under this
section, RE 2.4.4.1.1., may not be renewed.

2.4.4 L2 six (6) months subsequent to the training in RE I

2.4.4.1.1 while waiting for the certification test ;

to be given by the ARRT and for the test results to '

be released. 'Ibe six (6) month provisional ;

certificate may be renewed only once.
'

2.4.4.2 Application for registration for a provisional i

certificate shall be coupleted on forms furnished by the !
Department and shall contain all the information required !

by the form and any ae+ying instructions. The ,

application shall be submitted to the Department together * '

with the applicable fee in W M v A.

2.4.5 Resistration by the Denartment. This section applies to !

facility registrants, qualified inspectors, and servicing and
services.

2.4.5.1 Upon a determination that an applicant meets the
requirements of the Regulations, the Department shall
issue a Notice of Registration.

2.4.5.2 The Department may incorporate in the Notice of
Registration at the time of issuance, or thereafter by
appropriate rule, regulation, or order, such additianal
requir===nts and conditions with respect to the
registrant's activities as it deems appropriate or
necessary.

2-6
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j 2.4.6 Reoort of r"h=nces . The registrant shall notify the Department
", in writing within thirty (30) days of making any change which'

would render inaccurate the information contained in the j
application for registration and/or, as appropriate, the
Notice of Registration.,

!- Revocation of Registrations
7

,

2 2.4.7- Modification and Revocation of Resistration. .The' terms and'

conditions of all registrations shall be subject to ====^===t,
revision, or modification or the registration may be suspendedi

| or revoked by reason of ===hnts to the Act, or by reason of
{ rules,' regulations, and orders issued by the Department.

'

1 ..

| certification Evaluations
*

i. RE 2.5 Certification Evaluations.
?

! 2.5.1 Frecuency of Certification Evaluations. Each radiation
i machine registrant shall have their radiation machine (s)

and facility evaluated by a Department approved qualified
i inspector in accordance with the frequency established in
j RE 2.5.1.1 through 2.5.1.2. Such evaluations shall be.

'

: capable of deter-i=4== if the ==ah4 == is safe for the-'

'

intended uses and in compliance with the specifications
: of the state Board of Esalth and the equipment
i manufacturer. However, these evaluations are in addition
i i to and not intended to replace the re-dad equipment

calibration y. h w or facility quality assurance
. programs for purposes of manufacturer (s) equipment.

calibration or quality assurarce.

! 2.5.1.1 Frequency by Type of Radiation Machine Facility:
1

2

;
~

Hospitals, Osteopathic,
3

i Medical and Chiropractic ;

j Facilities . . Every year j... . . . ...... . .
1

Mobile Industrial Radiography 1
-

! Excluding Cabinet X-ray '

; and Airport Baggage systems . Every year. . . . . .

i
| Veterinary, Podiatrist,.

8and Dental facilities . . . Every 3 years. . . . . .
,

i !

'

i

i

;
.

?

$ ' Podiatry and dental radiation machine facilities that operate radiographic
j x-ray machine (s) or tomographic systems that have variable kilovoltage peak
1 (kyp), .2nd variable millianperage (Ma), and variable collimation shall have these

systems evaluated on an annual (every year) frequency.'

;

_
- 2-7

. .

January 30, 1994
,

:
* .

- - -. --



. . - ~ . - . . - - ~ _ - - . . . . - . - - - - . . . - - . . . - . . - - - . - ~ - - - . . . .

i

>

c
,

4-
"

Out-of-State Radiation .

8 I

I Machines Within 1 year prior. .. . ...... . .
to entering statei

.

j All others, e.g., fixad ;

' radiography, airport inspection, ,

Every 2 yearsanalytical systems . .'.. . ... . . .

.

2.5.1.1.1 Each certification evaluation -subsequent to the ;'

initial certification evaluation shall be coupleted
in the same month as the previous certification
evaluation.

S

| 2.5.1.1.2 Notwiths*=~44= the requirements of RH 2.5.1.1.1,

: the registrant may have a certification evaluation
i . of a ==r M aa in a month prior to the month in which !'

*

it is due, which shall become the new month in
'. which the certification is due.

' :
i

* <

2.5.1.1.3 A certification evaluation conducted after the !
!month in which it was due shall not r.lter or change
'

the month in which =f rT m t certification
j -

evaluations are due. ,

i i

2.5.1.2 New Installations. All new installations of radiation !~

J machine systees or replacement couponents which affect or |

| could potentially affect a change in the radiation output''
... shall be evaluated within 3 months of installation.'

4

|

i 2.5.1.3 state Inspections. Any radiation machine facility not ,

inspected in accordance with RE 2.5.1.1 through 2.5.1.2,
; or otherwise determined to be out of compliance with ,,

J.
'

these Regulations,- shall be subject to a Da:partment
j
- enforcement 4=---+ ion and subject to the fees in

JAppendix A of this Part 2. ); ,

I
:
4 2.5.2 Procedures for Certification Evaluations.

2.5.2.1 Insoection Procedures.I
,

. 2.5.2.1.1 Evaluation of radiation machines and facilities shall bein accordance with procedures which are capable of
determining compliance with the Regulations.

5

| 2.5.2.1.2 Each qualified inspector shall perform radiation machine
system and facility evaluations within the category (s)

a

authorized by the Department.
;
.

i

|

t
I
'

.

;

d

*
4

a -
1

i

|
* Persons proposing to bring radiation machines into the state should note

the specific requirements of RH 2.8.

$
2-8-
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q

'
|

; ;

)4
.

i

j ~2.5.2.2 Reportina and fahelina Proced wes.

} 2.5.2.2.1 Each qualified inspector shall certify and be I

1- responsible to provide accurate and couplete !

j Certification Evaluation Reports to the '

j registrant / facility and to the Department on j*

Department form RCD 59-1, in accordance with the |'

instructions contained in that form. -A clear and*

;. legible report may- be substituted for the
; Department form RCD 59-1, provided that it is in !

the same format and provides all of the information ,

:
|

! required by form RCD 59-1.
.

j. 2.5.2.2.2 Qualified inspectors shall provide to the
t * . registrant and. Department a copy of the ,

4 Certification Evaluation Report. The Report shall J
indicate compliance or specific violations with ;

{: these. Regulations...*Re h ations for. corrective ,

! actions should be provided to the registrant (if i

1 applicable) to assist in achieving full compliance l
and/or improving the quality of the imaging I'

,

i

process, and isproving radiation safety.; .

f 2.5.2.2.3 When it is determined that the requirements of
j these Regulations or =armf acturer's required '

specifications are met, the qualified inspector-

4 -.

!
shall affix a certification label issued by the i

|
Department in a location clearly visible to the i

'

machima operator and/or patient.
I ;

! 2.5.2.2.4 If the radiation machine fails to meet these <

ij' Regulations or manufacturer's required
specifications, the qualified inspector shall:'

j 2.5.2.2.4.1 Reserved. i

2.5.2.2.4.2 Notify the registrant / owner immediately and
4

i
shall notify the Department within 3 business .

days af ter identifying that the facility is in!

==m-pl iance . ,

1

1 2.5.2.2.5 If the radiation machine fails to meet these )
'Regulations or required manufacturer specifications !

'

.

and is determined to be IBISAFE FOR Bt200i USE, the
j qualified inspector shall:

2.5.2.2.5.1 Affix to such radiation machine system an
4 IInsafe For Bunan Use label issued by the'

; Department indicating, such machine is not.
j authorized for human use. The label shall be

affixed in a location clearly visible to the'

! patient.

2.5.2.2.5.2 Notify the registrant / owner immediately and
) - shall notify the Department within 3 business

days after identifying that the facility is in
; noncompliance.
|

,

1 -
-
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I
i
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'

2.5.2.2.6 Concealing, defacing or altering of Department
issusd labels is prohibited. j

2.5.2.2.7 Labels shall only be affixed by: .

2.5.2.2.7.1 A qualified inspector on the basis of the
certification evaluation.

;

2.5.2.2.7.2 Reserved.

2.5.2.2,7.3 Reserved.
#

2.5.2.3 Denartment,Ag3;iggg.

2.5.2|3.1. The Department shall notify the registrant (
regarding inaction on any item of violation. The '

-

Department shall specify a date by which coupliance ;

mast be achieveds - *
.

.
,

2.5.2.3.2 The Department ah=11 confirm sad, if appropriate, ,

verify by inspection, registrants corrective ,

" actions to assuse compliance of these Regulations. |
.

2.5.2.3.3 The Department shall charge an inspection fee for i

the inspection of a radiation machine system or
facility if the registrant fails the requirements
stated in RE 2.5.1, or if any item of violation has,,

--

not been corrected in accordance with- the
compliance schedule established in RE 2.5.2.3. The
Department 4- W ien and fee schedule payment ,

shall be in accordance with A r div A of this I
'

Part 2.

RE 2.6 Far*411tv Recriatrant e==a-=4h411tles.

2.6.1 The registranti shall be responsible to ensure that the
requirements of these Regulations are being complied with for
the operation of the radiation machine facility, i

2.6.2 If a radiation machina or facility fails to ' meet these
Regulations or required manufacturer specifications the
facility registrant shall ,

;

If a radiation machine has been determined to be unsafe2.6.2.1
for human use;

Not use the radiation machine thereafter for human2.6.2.1.1 use until subsequent certification by a Department ,

approved qualified inspectors and |

Notify the Department of the appropriate corrective |
2.6.2.1.2 action plan within is calmnetar days of the !

;

inspection.
)

correct any items of violation within the time specified
'

2.6.2.2
~ by the Department.

_
"

2 - 10 ,
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i
; 2.6.2.3 Provide d~-ntation to the Qualified Inspector upon !correction of any radiation machine items of violation to
i confirm that indicated violations and repairs have been

congleted to bring the radiation machine system and/or
! facility into compliance *.
f

i 2.6.2.4 Provide documentation to the Department upon correction
ji- of any facility items of violation to confirm that

indicated violations have been addressed to bring the J.

1

facility into compliance.,

2.6.2.5 The facility registrant shall pay the required fee for
certification labels issued to the registrant by the I

Qualified Inspector.,

;

2.6.3 Record Retentiorg.
1

: 2.6.3.1 The registrant shall maintain for a period of three years I; copies of - s,ritten -=4 cations e-arning radiation |

safety. including certification evaluations, notice of l.

violations, complaints, investigations, instructions or
{

.

i explanations affecting the use, repair, adjustment,
maintenance or testing of the radiation machine and/or ;.
facility for review by the Department..

!

2.6.3.2. The registrant shall maintain for the duration of the
registration, records of shielding evaluations performed !
for the facility; and until a mar hina is retired from
service, the operator's and service manual provided by
the manufacturer, if av=41=hle.4 --

.

. ,

2.6.3.2.1 If the operator's manual is not obtainable from the
, manufacturer, one must be developed and maintained

by the registrant. This shall contain written>

| operating procedures to be followed, including:, , ,

'#'
2.6.3.2.1.1 A description of each ocotrol el knob,*

button, and meter, its purpose function;

2.6.3.2.1.2 Techniques for collination and centering ofa

the beam to the image receptor;
.

2.6.3.2.1.3 The function of all locks and detentes; and
?

2.6.3.2.1.4 Emergency shut-down instructions. I

2.6.3.3 Personnel monitoring records snall be maintained in
accordance with the requirements of RH 4.10.4.

l 2.6.4 The registrant shall permit radiaticin machine servicing or
services as described in RH 2.4.2.4 only by a person that
provides evidence that he is currently registered with the
Department as a providar of services in accordance with these
Regulations.

.

2.6.5 Reserved.

2.6.6 The registrant shall meet the requirements of Part 10 of these '

Regulations.

2.6.7 The registrant shall report eh=nrJes in facility or equipment
pursuant to RH 2.4.5.

.

' Copies of service reports may be acceptable evidence of completed
corrective actions. ;

,

2 - 11
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. RH 2.7 Asrembler and/or Transfer Oblication.
l'

2.7.1 Any person who sells, leases, transfers, lends, disposes,
assembles, or installs radiation mar hines, or components which,

! affect radiation output in this State shall notify the
: Department in writing within 15 days of installation with the
j following information:

1 2.7.1.1. The full name and address of persons who have received
4 these radiation machines or ents and the specific

location within the facility;

2.7.1.2 . specific information of the x-ray system or sub-system to
include the manufacturer, model, and serial number of
each radiation marhina or component transferred; and

'2.7.1.3 The date of transfer, assembly, or installation of each
'

radiation machine or ev=gw==ne; and .

2.7.1.4 An affirmation that all instruction ==nn=1s and other
information as required, by the Federal Performance
scand=MS and these Regulations applicable to the newly
installed x-ray ==ahina system or components have been
delivered to the registrant.

,

2.7.1.5- A report of assembly of a diagnostic x-ray system
submitted in comphanes with requirements of the Fe8eral
Performance Standard (21 CFR 1020.30 (d) ) * shall be
submitted to the Department within 15 days' following
completion of the assembly. Such report shall suffice in.

lieu of any reports required in RH 2.7.1.-'*

2.7.1.6 The assembly is considered completed and operational when
the unit is ready for its intended use.

2.7.2 No person shall make, sell, lease, transfer, land, assemble,
* * ' -

or install radiation ==ahin== kin..pr==nts or the supplies usedew=

in ocenection with such mac unless such supplies and
equipment when properly placed in operation and used shall
meet the =manfmeturer's specificaticas and the requi;tements of
these Regulations.

BREiEIREiEE

RE 2.8 put-of-State Radiation Machines.
2.8.1 Whenever any radiation machine is to be brought into the

State,' for any temporary use, the person proposing to bring
such machine into the State shall give written notice to the-
Department at least 3 working days before such machine is to
be used in the state. The notice shall include:

2.3.1.1 The name, address,' and telephone number of the following: !

2.3.1.1.1 The owner of the radiation machine (s); and

'A certified copy of the referenced material is available for
public inspection during normal business hours at the Radiation Control
Division, 4300 Cherry Creek Drive South, Building B, First Floor, Denver,
Colorado. Certified copies of the referenced material will be provided at
cost upon request from the Radiation Control Division at the following i

mailing address:- Director, Radiation Control Division, RCD-DO-B1, |

Colorado Department of Health, 4300 Cherry Creek Drive South, Denver,
Colorado, 80222-1530.

I
i

|

2 - 12
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1

2.8.1.1.2 The individual responsible for the use and !

operation of the radiation machine (s) while in the |
state. ;

2.s.1.2 The type of radiation machine, the manufacturer, the ;

model number, the serial number of the control, and the !

serial number of the tube housing; and !
;

,
.

2.s.l.3 The nature, duration, and scope of uses and ij
2.s.1.4 The exact location (s) where the radiation machine (s) is

I to be used. If the facility is mobile, the geographic ,

areas and locations within colorado to be covered; and !
;

*

i

2.8.1.5 State (s) in which this machine (s) is registered, date of f

j
- application and signature of the person responsible for !

2

the use of the x-ray sys, tem or facility; and !4

!

2.s.1.6 copies of documentation that the radiation machina (s) s

have been evaluated in accordance with these Regulations,-

1 or other State Regulations which are equivalent, or
re h ad manufacturer's specifications. Evaluations'

: shall be performed within one year prior to entry into
j the state as required in RH 2.5.1.1. )

';

i 2.8.2 . If, for a specific case, the three working-day period would
impose an undue hardship on the person, upon application to !' ""

j the Department, permission to proceed sooner may be granted. ]

| 2.B.3 The person referred to in RH 2.8.1 shall:

i 2.8.3.1 comply with all applicable regulations of the
: Department *;

; 2.8.3.2 Supply the Department with such other information as the
Department may reasonably request; and ;

'

t

i 2.8.3.3 Not operate within the State on a teaporary basis in
; excess of 180 calendar days per year.-

. ,

i
j

,

-
.

' Persons proposing to bring radiation machines into the state should note
the specific requirements of RE 2.5.1.1 and RH 6.3.1.1.11.

-
'
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PART 2 j

APPENDIX A '

,

SCHEDULE OF FEES FOR RADIATION MACHINE SERVICES
|

|
!

Category of Radiation Maxiansa Maxismun !
Machine services Tyne of Fee 2 IgR' Ereman q ;

i
>

Hourly Rate' $ 129 Per Hour8 8 '

1. Hospitals, Osteopathic, certification S 30' every year
Medical and Chiropractic ,

Radiation Machinam and '

Facilities ;
* -

,

2. Industrial Radiography, Certification $ 30' every year
'

3. Veterinarian, Dental, and certification $ 30' every 3 years ,

Podiatrist Radiation Machines '

and Facilities !

,

Out-of' State Radiation Certification $ 30' within one4. -
,,

Machine (s) year, prior '

to entering
the State !

,

iS. All Radiation Machines and Certification $ 30* every 2 years
Facilities Not Listed |

in Category 1, 2, 3, or 4.

]
.

:

!6. Certification of Qualified certification $ 100' every 2 years
. Inspectors

7.. Servicing and Services Registration' $ 100' every 2 years !
*

8. Enforcement action' Inspection $1,157' each anforce-
ment action

9. Provisional Manunography Registration $ 50
Certificate

(SEE FOOTNOTES AT END OF TABLE)
.

,

|
|

|
~~~

2 - 14
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Footnotes:

1. Types of Fees. Any hours expended by Department personnel for the
determination of a facility's compliance status or for enforcement
actions against a registrant on or after the effective date of this
Atle shall be assessed at the current applicable hourly rate or ==v4==
fee.

2. Fees listed in Part 2 %W4 v A " Schedule of Fe.es for Radiation
=="h4== Services' are ==v4== amounts which may be billed for these i

categories. In no event will the fee exceed that shown in this j

schedule. For each service rendered by the Department, records will be |

maintained of time spent, by at least 15-minute intervals, using. '

reasonable accounting procedures. A statement will be sont to the
registrant indicating the actual costs incurred. .

-
!

3. Bourly Rate. All services rendered by,the. Depar,tment will be based on I

actual cost and the hourly-fee for services will be adjusted every six ,

months from the effective date of these Regulations, and an updated
version of the fee schedule shall be available upon request. The '

adjustment will be based on the Denver Consumer Price Index for All
Urban consumers. Every two years from the effective date of these
Regulations, the Department will review the fees and the Department's
costs. If the adjusted fees and costs for any categories differ by -

more than ten percent (10%), the Department will propose a revised fee |

to.the Board of Health for those categories. |-*
r

Fee is the actual costs for each radiation machine tube certification ,
4.

label issued by the Department. For any system which received a Notice ,
*

of MWiance or Unsafe for Buman Use label, the department shall
issue a certification label to replace the Notice of Noncompliance or ,

Imanfe for ih=an use label upon determination of compliance..s

5. The annual fee is $50.00 and is payable every 2 years in the amount of !.

,

$100.00.

Any registrant that fails the requirements of PR 2.5.1 or any violation
-

6. that has not been corrected in accordance with t.ne compliance schedule >

!established in RE 2.5.2.3, shall be subject to a Department Rnforcement .

Action at the current hourly rate and/or mari== fee. The Department |
shall charge enforcement fees for the inspection of radiation machines f

and facilities which have been determined, by either a qualified |

inspector or by the Department, to be in noncompliance with these |

Regulations and with the certification frequency.

1. Represents the =mvi== fee which may be incurred for the Department
Rnforcement Actions of each radiation machine and/or facility !

deterstined to be in violation with these Regulations by either a ,

'

qualified inspector or by the Department.
|

[

!
!

,
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PART 2
i

APPENDIX B L

,

MINIMUM QtMLIFICATIONS POR ,

IQUALIFIED INSPECICR
.

t

Mw13'

,

The established min 4== criteria for individuals to meet the education and
experience are listed for inspector status. The following are representative but
not all inclusive lists of the qualifications of individuals who may have r

sufficient experience and or training to be given the status of qualified
inspector.

1. Education and Experience -

m. General Require ==nen !. .

Kducatian/ Certification Prenaration Exnerience

Board certified in Diagnostic'

Radiological Physics or Radiological
Physics by the American
Board of Radiology; or Board
certified in Diagnostic Imagimg Physics-

_,.
by th= American Board of Medical
Physics .N/A. . . . . . . . . . . . . . . . . . . ..

Other Board certifications by the
American Board of Radiology "

or comprehensive certification by
the American Board of Bealth
Physics 6 months. . . . . . . . . . . . . . . . . . . .

Doctorate or Masters . 1 year. . . . . . . . . . . .

BA/as .2 years. . . . . . . . . . . . . . . . . . . .

Associate Degree .3 p rs. . . . . . . . . . . . . . .

Registered Radiologic
.4 years jTechnologist (Radiography) . . . . . . . . . .

b. The formal education shall be in a related discipline, such as
medical physics, health physics, physics, biophysics, biomedical
engineering, or equivalent. .

i

.
2 - 16 j
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|

f c. For each category of radiation producing machine for which
approval is requested, the experience shall include but not be-

limited to measuring ionizing radiation; evaluating radiation
machines and components; film processing; and familiarity with thei

appropriate requirements stated in these regulations.

d. snecific N=11fications for onmiified Inent=ctors to Y= ==--t r

. Mammoeranhv Facilities. Applicants seeking authorization as a
3 qualified inspector for - - - g Af facilities shall additionally

meet the following criteria:'

1) Board certified in diagnostic radiological physics or
i radiological physics by the American Board of Radiology; or

board certified in d4=rastic imaging physics by the American
* . Boa.rd of Medical Physics; or board certified in an equivalent

specialty area by another cert,%fying body recognized by the
. American College o.f.. Radio..l.o.gy; or
j .

. . . . . . . .

,

2) Bold a master of science, master of arts, or higher degree in
; the field of physics, applied physics, radiological physics,

biophysics or health physics; have at least two (2) years ofi
.

training in medical physics in the area of clinical.
.

! d4=ra-tic radiological physics; and have had at least three
(3) years of experience in Ating mammogr.nphy equipment

'. performance evaluations; or i

f- 3) Possess documented equivalent education and experience and
j training from nationally recognized education institutions

,

and certification bodies; and ;'

) i

I

. 4) All individuals shall have received at least a bours of
documented continuing education specifically related to

'

mesmography within two years prior to application to the,

!. Department.
J
'

2. Proficioney testina for all anolicants
:

! The Department shall audit proficiency of all qualified
inspectors. .

I In addition, all applicants must demonstrate.to the Department a
j satisfactory knowledge of the applicable provisions of the

Colorado Rules and Reg.11ations Pertaining to nadiation Control.*

3. Applicable measuring instruments and devices shall be sufficiently'

,

i sensitive and calibrated in accordance to RE 2.4.3.3 to determine
; compliance with the applicable provisions of the Colorado Rules and

i' Regulations Pertaining to Radiation Control. Current calibration
records shall be submitted upon initial application and each subsequent
renewal application. These records shall be readily available for the

,

; Departments review upon reasonable request.
'!

E
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Tier II

Tier II is a preparatory program for individuals who do not meet the minimum
requirements for education and experience for qualified inspector status.

Individuals who meet the educational but not the experience qualifications listed
for Tier I inspectors can apply for Department approval to perform evaluations
under the tutelage and s w .ision of a Tier I inspector. Before an individual
can apply for Tier II status they must have worked directly with a Tier I
inspector for 3 months. The Tier I sponsor shall provide the Department adequate
documentation that these requirements are met.

All individuals in this category must submit applications to the Department prior
to performing any certification evaluations. The application shall include the
name(s) and signature of the Tier I individual (s) with whom they will be working.

'
All submitted certification Evaluation Reports shall be signed by the Tier II
inspector and the Tier I sponsor ..The . final responsibility for the content of
the report belongs to the Tier I 4a W er who sponsors the Tier II inspector.

<

]

Footnotes: ,

1. Tier I inspectors are required to meet more stringent qualifications and
assume the primary responsibility for all inspections. Tier II ,

inspectors are defined as less qualified individuals who are required to ;

work under the direction of Tier I inspector (s). This system provides '

!for a mechani== whereby individuals could gain the experience to qualify,,

as Tier I inspectors.

Receiving approval in one category does not automatically permit
inspectors to perform inspections in other categories.

,

i.

t

i

I
.
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j PART 3 :

) I

LICENSING OF RADI0 ACTIVE BOLTERIAI,

|a

! RH 3.1 PurT>ose and Scope.
,

| 3.1.1 This part, and Parts 5, 7, 14, 16, 17, and 18 of these
j regulations, provide for the licensing of radioactive material.
; No person shall receive, possess, user oun, transfer, or acquire ,

1 radioactive meterial except as authorised pursuant to this part ,

j or Parts 7, 14, 17, or 18 of these regulations, or as otherwise
; provided in these parts. *

,

'
i 3'.1.2 In addition to the requirements of this part, all licensees c.re

subject to the requirements of Parts 1, 4, 10, 12 and 17 of these2,

i regulations. Purthermore, licensees engaged in industrial
! radive. J.ic. operations are. subject .to the requirements of Part 5 ;
j of these regulations, licensees using radionuclides in the '

i j, heal ng arts are sub ect to the requirements of Part 7 of these;

i regulations, licensees engaged in land disposal of radioa Rive
! material are subject to the requirements of Part 14 of these

regulations, licensees engaged in source material milling are ;,

subject to the requirements of Part 18 of these regulations, and
licensees engaged in wireline and subsurface tracer studies arei

subject to the requirements of Part 16 of these regulations.:
; .-*

3.1.3 The departneut may engage the services of qualified persons in'

j order to assist the department in meeting the requirements of
; these regulations, including, but not limited to, evaluating
2 information that may be required under RE 3.8.8. Fees for these

services may be charged by the department as a part of fees1
-

| charges for radiation control services under Part 12 of these ,

; regulations
.

Exemptions From The Regulatory Requirements'

|
! RH 3.2 Source Material,
t .

.

3.2.1 Any person is exempt,from this part to the extent that"such
'

person receives, possesses, uses, owns, or transfers source
! material in any chemical mixture, ---- ; _ - o, solution, or alloy in

which the source material is by weight less than 1/20 of 1
; percent (0.05 percent) of the mixture, - --;- - d, solution, or-

' alloy.
I

j 3.2.2 Any person is exegt from this part to the extent that such
- person receives;. possesses, uses,,or transfers unrefined and;

unprocessed ore containing source material; provided that, except
i as authorized in a specific license, much person shall'not refine

or process such ore.

3.2.3 Any person is exempt from this part to the extent that such
! person receives, possesses, ukes, or transfers:
! .

i

3-1
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(

3.2.3.1 any quantities of thorium contained in* ,

!

3.2.3.1.1 incandescent gas mantles,

3.2.3.1.2 vacuum tubes,
j

:

3.2.3.1.3- welding rods, 1'

3.2.3.1.4 electric lamps for illuminating purposes provided |'

that each lamp does not contain more than 50
milligrams of thorium,'

,

.

i 3. 2.3.1.5 germicidal lamps, sunlamps, and lamps for outdoor
or industrial lighting provided that each lamp does: 1

not contain more than 2 grams of, thorium,'

3.2.3.1.6 rare earth metals and -:- ;-- '=, mixtures, and
4

j yi h a con *=4a4ag not more than 0.25 percent by i

weight thorium, uranium, or any combination of |'

:
!these, or - - _

; --

! 3.2.3.1.7' personnel neutron dosimeters, provided that each
i dosimeter does not contain more than 50 milligrams i

of thorium; )
J=.

! 3.2.3.2 source material cone =4nad in the following products: !~*
l

3.2.3.2.1 glazeEl ceramic tablewers, provided that the glaze
cone =4mm not more than 20 percent by weight source

!material,
.

I

3.2.3.2.2 glassware containing not more than 10 percent by
weight source material, but not including
comunercially manufactured glass brick, pane glass,
ceramic tile or other glass or ceramic used in
construction,

3.2.3.2.3 glass ena==1 or glass en==el..frit con'taining not
. more than 10 percent by weight source mate' rial

imported or ordered for importation into the United
States, or initially distributed by manufacturers
in the United States, before July 25, 1983, or

3.2.3.2.4 piezoelectric ceramic containing not more than 2
percent by weight source material;.

3.2.3.3 photographic film, negatives, and prints containing
: .. . . .

uranium or thorium; |
--*

!

3.2.3.4 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 4 |

percent by weight and 7. hat this exemption shall not be
deemed to authorize the chemical, physical, or i

metallurgical treatment or processing of any such product ;|
or part;

.

3-2
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.

3.2.3.5 uranium contained in counterweights installed in aircraft,
rockets, projectiles, and missiles, or stored or handled j

in connection with installation or removal of such
-

j
- counterweights, provided that

,'
.

f 3.2.3.5.1' the counterweights are manufactured in accordance ,

with a specific license issued by the U.S. Nucleari
: Regulatory Commission, authorizing distribution by

,

'

; the licensee pursuant to 10 CFR Part 40, ;
*

,
.

,

| 3.2.3.5.2 each counterweight has been impressed with the,

following legend clearly legible through any
plating or other covering: "DEPIETED tEUutIUM",1/

j

' 3.2.3.5.3 . each countsrweight is durably and legibly labeled
; or marked with the identification of the
t
i manufacturer and the statement: "taDDIBORIZED

ALTERATIONS PROEIBITEDb1/. and * *
* *

!

I 3.2.3.5.4 this exemption =h=11 not be deemed to author.ize the ,
'

chemical, physical, or metallurgical treatment or -

j' processing of any such councerweights other than i

repair or restoration of any plating or other
i
i- covering;

natural or depleted uranium used as shielding constituting3.2.3.6 -

8 -*

! part of any shipping coneminae, provided that:
h

3.2.3.6.1 the shipping container is conspicuously and legibly
impressed with the legend "CADTION - RADIOACTIVE,

mmTirr.nING - URANItM" and
. .

I 3.2.3.6.2 the uranium metal is encased in mild steel or:

|
equally fire resistant metal of minimum wall
thickness of 1/8 inch (3.2 mm) .

1

( 3.2.3.7 thorium contained in finished optical lenses, provided
]

that each lens does not contain more than 30' percent by
weight of thorium, and that this exemption shall not be

I deemed to authorize either
4

:

| 3.2.3.7.1 the shaping, grinding, or polishing of such lens or
manufacturing processes other than the assembly of
such lens into optical systems and devices withouti
any alteration of the lens, or.

,

i the receipt, possession, use, or transfer of
! 3.2.3.7.2 *thorium contained in contact lenses, or in*

* * *

spectacles, or in eyepieces.in binoculars or other,

'

optical instruments;
j
!

| _'
1/ The requirements specified in RH 3.2.}.5.2 and RE 3.2.3.5.3 need not be
met' by counterweights manufactured prior to December 31, 1969; provided, that
such counterweights are impressed with the legend, " CAUTION - RADIOACTIVE

i MATERIAL - URANIIM", as previously required by the regulations.
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;

3.2.3.8 uranium contained in detector heads for use in fire
detection units, provided that each detector head contains

: not more than 0.005 microcurie (183 Bq) of uranium; or

: 3.2.3.9 thorium contained in any finished aircraft engine part
conem4=4a= nickel-thoria alloy, provided that

t'
3.2.3.9.1 the thorium is dispersed in the nickel-thoria alloy

in the 1-tm of finely divided thoria (thorium
dioxide., ad

J

j 3.2.3.9.2 the thoritan content in the nickel-thoria alloy does
' not exceed 4 percent by weight.

,

! 3.2.4 The exe gticca in RE 3.2.3 do not authorize the manufacture of
~

any of the p h a described.

RE 3.3 *md4eactive Matertmi-O*har Than Source Material.*

3.3.1 Exempt concentrations. _
,

_

3.3.1.1 Except'as provided is.RE 3.3.1.2, any person is exempt
from this part to the extent that such person receives,4

possesses, uses, transfers, or acquires products'

con *=4=4a= radioactive material introduced in--

concentrations not in excess of those listed in' Schedule A~~

of this part.'

3.3.1.2 No person may introduce radioactive material into a
product or material knowing or having reason to believe'
that it will be transferred to persons exespt under RE
3.3.1.1 or equivalent regulations of the U.S. Nuclear

:
! Regulatory commission, any Agreement state or Licensing

State, except in accordance with a specific license issuedd

pursuant to RE 3.12.1 or the general license provided in l'

RE 3.24. ]
i I

j 3.3.2 Exempt Onantities.

3.3.2.1 Except as provided in RE 3.3.2.3 and RE 3.3.2.4, any
|

person is exempt from these regulations to the extent that ,

such person receives, possesses, uses, transfers, owns, or !'

acquires radioactive material in individual quantities !
i

each of which does not exceed the applicable quaned*y set !
'.

.
forth in Schedule B of this part.

j 3.3.2.2 Any person who possesses radioactive material rect ed or

acquired undar the general license formerly provided in- * *

RE 3.6.2 is exempt from the requirements for a license set
forth in this part to the extent that such person
possesses, uses, transfers or c,wns such radioactive
material. Such exemption does not apply for radium-226.

.4
1
4

W

1
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3.3.2.3 This paragraph (RH 3.3.2) does not authorize the
' production, packaging or repackaging of radioactive
material for purposes of comunercial distribution, or the ;

incorporation of radioactive material into products |
intended for comunercial distribution. 1

i

3.3.2.4 No person may, for purposes of comunercial distribution, i

transfer radioactive material in the individual quantities '

set forth in A W 4- B of this part, knowing or having |
reabon to believe that such quantities of radioactive 1

material will be transferred to persons exempt under RE 1.

3.3.2 or equivalent regulations of the U.S. Nuclear . i

Regulatory m iemian, any Agreement state or Licensing
state, except in accordance with a specific license issued
by the U.S. Nuclear Regulatory Comunission pursuant to j

' - Section 32.18'of 10 CFR Part 32 or by the Department ;

pursuant to 25 3.12.2 which license states that the !

radiamative sentarial. may he transinrred:by- the licensee to |perscas anesyt under RE 3.3.2 or the equivalent,
r - 1=*4== of the U.S. Nuclear Regulatory Commission, an
Agresument state, or Licensing state. 2/ ----

.

3.3.3 Exempt Items. .
,

3.3.3.1 Ch ^ = 4 = I* - - C :. min 4ne nadioactive Material. Except for
persons who apply radioactive material to, or persons who_. ,'

i w w ete radioactive material into the'following~'

y.- = =, any person is exempt from these regulations to |
"

the extent that the person receives, possesses, uses, ,

transfers, owns, or acquires the following products:2/ r

,

<

~ 3.3.3.1.1 Timepieces or hands or d4=1m con +=4=4- not more
than the following specified quantities of |,

radioactive material and not =va==d4=r the ''

!following specified radiation dose rate-
!

3.3.3.1.1.1 35 millicuries (925 MBq) of tritium per timepiece. ;

.
3.3.3.1.1.2 ~5 millicuries (185 MBq) of tritium per hand. !-

3.3.3.1.1.3 15 millicuries (555 MBq) of tritium per dial
(bezels when used shall be considered as part' of i

the dial).
>

3.3.3.1.1.4 200 microcuries (3.7 MBq) of promethium-147 per
- watch or 200 microcuries (7.4 MBq) of

'
,

promethitsa-147 per any other timepiece..
,

i

1/ Authority to transfer possession or control by the manufacturer, j

processor, or producer of any equipment, device, con <sodity, or other product i

containing byproduct material whose subsequent possession, use, transfer, and ]
disposal by all other persons are exempted from regulatory requirements may be i

Iobtained only from the U.S. Nuclear Regulatory Comunission, Washington, D.C.
|20555.
1
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j

! 3.3.3.1.1.5 20 microcuries (0.74 MBq) of promethium-147 per
watch hand or 40 microcuries (1.48 MBq) of

i promethium-147 per other timepiece hand.
!

3.3.3.1.1.6 60 microcuries '(2.22.MBq) of promethium-147 per
watch dial or 120 microcuries (4.44 MBq) of
promethium-147 per other timepiece dial (bezels
when used shall be considered as part of the dial) .,

3.3.3.1.1.7 The radiatica dose rate from hands and dials
- *=4=4 5 promethium-147 will not exceed, when
measured *"? 50 milligrams'per square,

centimeter of absorber: .
.

3.3.3.1.'1.7.1 For wrist untches,, 0.1 millirad (1
uGy) per hour at 10 centimeters from
any surface..

-
.

3.3.3.1.1.7e2 For pocket untches, 0.1 millirad (i
uGy) per hour at 1 centimete_r from
any surface. _ _

3.3.3.1.1.7.3 'For any other timepiece, 0.2
=4114 rad (2 uGy) per hour at 10
centimeters from any surface.

,,

. . .

3.3.3.1.1.s one microcrzie (37 kBq) of radium-226 per timepiece
in timepieces acquired prior to.the effective date*

of this regulation.

3.3.3.1.2 Inck illuminators con *=4=45 not uore than 15
millieuries (555 seg) of tritium or not more than 2
millicuries (74 MBq) of promethium-147 installed in
automobile locks. The radiation dose rate from
each lock illuminator containing promethium-147
will not exceed 1 millirad (10 uGy) per hour at 1
centimeter from any surface when measured through

. 50 milligrams per square centimeter of absorber.

3.3.3.1.3 Precision balances containing not more than 1
millieurie (37 MBq) of tritium per balance or not
more than 0.5 millicurie (18.5 MBq) of tritium per
balance part.

3.3.3.1.4 , Automobile shift quadrants containing not more than
25 millieuries (925 MBq)' of tritium.

3.3.3.1.5 . Marine compasses containing not more than.750 .
.

millicuries (27.8 GBq) of tritium gas and other
marine navigational instruments containing not more
than 250 mil 11 curies (9.25 GBq) of tritium gas.

3.3,3.1.6 Thermostat s and pointers containing not more

,
than 25 milli es (925 MBq).of tritium per
thermostat.

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

3.3.3.1.7.1 150 millicuries (5.55 GBq) of tritium per microwave
!receiver protector tube or 10 millicuries (370 MBq)

of tritium per any other electron tube. ;
'

3.3.3.1.7.2 1 microcurie (37 kBq) of cobalt-60.

3.3.3.1.7.3 5 microcuries (185 kBq) of nickel-63.

3.3.3.1.7.4 30 microcuries (1.11 MBq) of krypton-85.

3.3.3.1.7.5 5 microcuries (185 kBq) of casium-137. -

,

3.3.3.1.7.6 30 microcuries (1.11 MBq) of promethium-147. ,

.- .
-

.

,

And provided further, that the radiat' ion dose rate from i

nach electron tube con *=4=47 radioactive material uill
not exceed 1 millired (10 uGy) per hour at 1 centimeter 1

?,

from any surface when measured through 7 milligrams per
square centimeter of absorber.2/ |

,

3.3.3.1.8 Ionizing radiation measuring fastruments *containing, for purposes of internal calibration or-- -

stand =wiization, one or more sources of radioactive ;

material, provided that: ;,

fBach source comemina no more than one exempt3.3.3.1.8.1 quantity set forth in schmMe B of this part, and |
.

3.3.3.1.8.2 Bach instrument contains no more than 10 exempt ,

;
quantities. For purposes of this requirement, an
instrument's source (s) may contain t.'ther one or
different types of radionuclides and an individual- ,

exempt quantity may be composed of fractional parts 3

of one or more of the exempt quantitiss in schedule t

B of this part, provided that the sum of such (
fractions shall not exceed unity. ,

|
3.3.3.1.8 3 For americium-241, 0.05, microcurie (1.85 kBq) is

considered an exempt quantity under RH 3.3.3.1.8.

3.3.3.3.9. spark gap irradiators con *=4n47 not more than 1 >

microcurie (37 kBq) of cobalt-60 per spark gap |
iirradiator for use in electrically ignited fuel oil

burners having a firing rate of at least 3 gallons
f|

*

(11.4 1) per hour,
i

I
" electron tubes" include spark gap tubes, ;

}] For purposes of RE 3.3.3.1.7, !power tubes, gas tubes including glow lamps, receiving tubes, microwave tubes,
indicator tubes, pick-up tubes, radiation. detection tubes, and any other

.

,

completely sealed tube that is designed to conduct or control electrical
|Icurrents.
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3.3.3.2 Self-Luminous Products Contain4nc Radioactive Material, j

|i .
3.3.3.2.1 Tritium. Krvnton-85, or Promethium-14*/. Except for I

'

i persons who manufacture, process, or produce |
; self-luminous products containing tritium, '

Ikrypton-85, or promethium-147, any person is exempt,

j from these regulations to the extent that such I
"

person receives, possesses, uses, transfers, owns, j
; or acquires tritium, krypton-85 or promethium-147 i

in self-l=4=== products manufactured, processed, !

produced, imported, or transferred in accordance i
,

; with a specific license, issued by the U.S. Nuclear |
Regulatory Commission pursuant to Section 32.22 of |

,

|
'

10 CFR Part 32, which license authorises the |
'

,.

. transfer of the product to persons who are exempt >

from regulatory requirements. The exemption in RE iJ

"

3.3.3.2 does not apply to tritium, krypton-SS, or !

promethium-147'used in products for frivolous- -
-

} purposes or in toys or adornments. |
j

- 1

3.3.3.2.2 Radium-226. Any person is exempt from these-. j
! regulations to,the extent that such person

1
receives, possesses, uses, transfers / or owns 1

articles cone =4=47 less than 0.1. microcurie (3.7 i
'

k3q) of radium-226 which were acquired prior to the.,

effective date of this regulation. ---

!

3.3.3.3 Gas and Aarosol Detectors Containine Radioactive Material. |

3.3.3.3.1 Except for persons who manufacture, process, or j
,

produce gas and aerosol detectors con *=4=4== 1

radioactive material, any person is exa gt from
these regulations 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 proparty 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
U.S. Nuclear Regulatory Commission 1/ pursuant to
Section 32.26 of 10 CFR Part 32; or a Licensing
State, pursuant to RN 3.12.3, which authorizes the
transfer of the detectors to persons who are exempt
from regulatory requirements.,

2/ 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 mbtained
only from the U.S. Nuclear Regulatory Compission, Washington, D.C.-20555.

.

|
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! 3.3.3.3.2 Gas and aerosol detectors previously manufactured |

and distributed to general licensees in accordance
witih a specific license issued by an Agreement
state shall be considered exempt under RH

; 3.3.3.3.1, provided that the device is labeled in
accordance with the specific license authorizing.

distribution of the generally licensed device, and
provided further that they meet the requirements of

; RE 3.12.3. .

I
3.3.3.3.3 Gas and aerosol detectors con *m4=45 MMtM

previously manufactured and distribur.ed in,

'

j accordance with a specific license isvuod by a
j Licensing state shall be considered samupt under RE
' 3.3.3.3.1, provided that the device ir labeled in

accordance with the specific lipense authorizing.

distribution, and provided further that they meet
the requirements?.of REz3.12.3.

Mesins containine Scandiun-46 and Desianed for sand _3.3.3.4 -

Consolidation in_Dil_ Malls. Any persen is exempt ecom -

these regulations to the extent tant such person receives,
poscesses, uses, transfers, cans or acquires synthetic
plastic resins con *=4=4T scandium-45 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 U.S. Nuclear Regulatory i

h 4== ion, 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 lir'ensing
requirements equivalent to those in sect! ' . 32.16 and
32.17 of 10 CFR Part 32 of the regulatio6- .:r the U. S.
Nuclear Regulatory h 4== ion. This exempw n does not
authorize the manufacture of any resins containing

,

scandium-46.
|

*

Licenses |

RH 3.4 Tvoes of Licenses. Licenses for radioactive as*,erials are of two
types: general and specific.

3.4.1 General licenses provided in this part are effective without the
filing of applications with the Department or the issuance of

. licensing documents to the particular persons, although 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 these regulations and any -

lisii n tions of the. general license.

3.4.2 specific licenses require the submission of an application to the
Department and the issuance of a licensing document by the
Department. The licensee is pubject to all applicable portions
of these regulations as well as any limitations specified in the
licensing document.
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General Licenses

RE 3.5 G=n=ral Licanmes - source Material..

j
3.5.1 A general license is hereby issued authorizing r===rcial and :

Iindustrial firms, research, educational and medical institutions,
and state and local government agencies to use and transfer not i
more than 15 pounds (6.82 kg) of source material at any one time
for research, development, educational, commercial, or
operational purposes. A person authorized to use or transfer
source material, pursuant to this ganeral license, may not
receive more than a total of 150 pounds (68.2 kg) of source

*

material in any one calendar year. 1,

1

3.5.1.1
'

Persons who zwoeive, possess,.use or transfer source I
'

material pursuant to the general license in RE 3.5.1 are ,

prohibited from administering source naturial, or the l

radiation therifroui,~41thCakternally or internally, to |

human beings except as may be authorized in a specific 1

license. _
,

. .

3*.5.2 Persons who receive, possess,.use, or transfer source material
pursuant to the general license issued in RE 3.5.1 are exempt
from the provisions of Parts 4 and 10 of these regulations to the i

extent that such receipt, possession, use, or transfer is within ;
-

the terms of such general license; provided, however, that this~--

exemption shall not he deemed to apply to any such person who is
also in possession of source material under a specific license
issued pursuant to this part. ,

!..

3.5.3 A general license is hereby issued authorizing the rece t: of i

title to source material without regard to quantity. This
general license does not authorize any person to receive,
possess, use, or transfer source material. |

3.5.4 A general license is hereby issued authorizing the possession of
source material involved in taining operations provided such
operations meet the regulatory requirements of the Division of .

Mines, Colorado Department of Natural Resources, or any successor
thereto, and except as authorized in a specific license, such
=4n4ng operations shall not refine or process such ore.

3.5.5 Deeleted Uranium in Industrial Products and Devices.

3.5.5.1 A general license is hereby issued to receive, acquire,
possess, use, or transfer, in accordance with the
provisions of RE 3.5.5.2, RE 3.5.5.3, RH 3.5.5.4, and RE
3.5.5.5, depleted uranium contained in industrial products
or devices for the purpose of providing a concentrated
mass in a small volume of the product or device.

e

i
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3.5.5.2 The general license in RH 3.5.5.1 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 devicesi
pursuant to RH 3.12.13 or in accordance with a specific'

license issued to!the manufacturer by the U.S. Nuclear
; Regulatory Commission or an Agreement State which

authorizes manufacture of the products or devices for
distribution to persons generally licensed by the U.S.

i Nuclear Regulatory r'n="n4 =sion or an Agreement State.

3.5.5.3.1 Persons who receive, acquire, possess, or use
.

depleted uranium pursuant to the general licensei

|
estal-lished by RE .3.5.5.1 shall file Department
Form OR-RE-52 " Registration Certificate - Use of,

: Depleted Uranium Under General License", with theti
i Department. The form shall be submitted within 30

days after.the first receipt or acquisition of such; .

depleted uranium. The general licensee shall
furnish on Department Form OR-RE-52 the follow: Lng
information and such other information as may be *

required by that form:
;

| 3.5.5.3.1.1 name and address of the general licensee;

a statement that the general licensee has developed
I 3.5.5.3.1.2 and will maintain procedures designed to establish--
; physical control over the depleted uranium
i

described in RE 3.5.5.1 and designed to prevent
transfer of such depleted uranium in any form,
4=<1=d4=g metal scrap, to persons not authorized to
receive the depleted uranium; and

,

name and title, address, and telephone number of* 3.5.5,3.1.3 the individual duly authorized to act for and oni
behalf of the general licensee in supervising the

; proceduzes identified in RE 3.5.5.3.1.2.
;
.

The general licensee possessing or using depleted j
3.5.5.3.2 - uranium unthr the general license established by RE i.

1

3.5.5.1 shall-report in writing to the Department
i
' any changes in information furnished by him in

Department Form OR-RE-52 " Registration Certificate
- Use of Depleted Uranium under General License".,

The report shall be submitted within 30 days after
the effective date of such change.

3.5.5.4 A person who receives, acquires, possesses, or uses .
'

depleted uranium pursuant to the general license
.

; established by RE 3.5.5.1:

|
.

'

4

|
.

h
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t

3.5.5.4.1 shall not introduce such depleted uranium, in any*

form, into a chemical, physical, or metallurgical
treatment or process, except a treatment or processa

|
for repair or restoration of any plating or other
covering of the depleted uranium;

,

l 3.5.5.4.2 shall not = hand = such depleted uranium;
.

shall transfer or dispose of such depleted uranium! 3.5.5.4.3 only by transfer in accordance with the provisions'

of RE 3.22. In the case where the transferee
receives the depleted uranium pursuant to the,

'

general license established by RE 3.5.5.1, the
transferor shall furnish the transferee a copy of

* . this regulation and a copy of Department Form
OR-RE-52. In the case where the transferee

!
receives the depleted uranium pursuant to a general
license contained in t2e~tT:s./ Nuclear Regulatory

i

Commission's or Av._-- =t State's regulation"

equivalent to RE 3.5.5.1, the transferor shall'

furnish the transferee a copy of this regulation
and a copy of Department Form OR-RE-52 ace -p=a4ed

.

.by a note explaining that use of the product or'

device is regulated by the U.S. Nuclear Regulatory
cr==nissica or Agreement state under requirements
substantially the same as those in this regulation;''

J ..

3.5.5.4.4 within 30 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; and +

3.5.5.4.5 shall not export such depleted uranium except in ,

accordance with a license issued by the U.S. ;

Nuclear Regulatory Commission pursuant to 10 CFR
~

4

Part 110.

1 3.5.5.5 Any person receiving, acquiring, possessing, using, or
transferring depleted uranium pursuant to the general
license established by RE 3.5.5.1 is exempt from thei , requirements of Parts 4 and 10 of these regulations with
respect to the depleted uranium covered by that general
license.

| RH 3.6 General Licenses * - Radioactive Material Other Than Source
Material.

' .

i

e

i"

l.

}
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'[ 3.6.1 Certain Devices and Emai-ant. A general license is hereby
. issued.to transfer, receive, acquire, own, possess, and use
| radioactive material incorporated in the following devices or
i equipment which have been manufactured, tested and labeled by the

manufacturer in accordance with a specific license issued to the,

e manufacturer by the U.S. Nuclear Regulatory Commission for use
i pursuant to section 31.3 of 10 CFR Part 31. This general license

is subject to the provisions of RE 1.4 through 1.3, RE 3.3.1.2,
3.15, 3.22, 3.23 and 3.25, Part 4, A/ Part 10 and Part 17 of.

i these regulations.
t

i 3.6.1.1 Static Elimination Device. Devices designed for use as
| static eliminators which aw amin, as a sealed source or
; sources, radioactive material consisting of a total of not

more than 500 mi h les (18.5 MBq) of polonium-210 per, ,'
i device. .

1
3.6.1.2 Ion eeneratinn Tuba. :Daviona-designed.for ionization of

air which contain, as a sealed source or sources,
radioactive material'ocasisting of a total of not.Enre4

than 500 microcuries (18.5 MBq) of polonium-210 pas device;

! or a total of not more than 50 millicuries (1.85 GBq) of
j hydrogen-3 (tritium) per device.
t

|- 3.6.2 Reserved.
_.

, ~

j 3.6.3 Reserved.
|-
q 3.6.4 Certain Measurina. Gaucrine or controlliner Devices.
i
: 3.6.4.1 A general license is hereby issued to ~===mial and

'' ,
; industrial firms and to research, educational and medical
' 1. institutions, individuals in the conduct of their

business, and state or local' government agencies to
.

receive, acquire, possess, use or transfer in accordance
with the provisions of RE 3.6.4.2, RR 3.6.4.3, and RE
3.6.4.4, 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 pr~*~ 4== light or an ionized atmosphere.

.

* Notes Different general licenses are issued in this section, each of which
has its own specific conditions and requirements.

1/ Attention is directed particularly to the provisions of Part 4 of these
regulations which relate to the labeling 9f containers.

.
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i
! 3.6.4.2 The general license in RH 3.6.4.1 applies only to

radioactive material contained in devices which have been,

manufactured and labeled in accordance with the
specifications contained in a specific license issued by
the Department pursuant to RE 3.12.4 or in accordance with*

the specifications cone =4nad in a specific license issued"

} by the U.s.'Muclear Regulatory r'= =4maion, an Agreement
! . State or a Licensing state, which authorizes distribution
L of devices to persens generally licensed by the U.S.

Nuclear Regulatory Commaission, an Agreement state or a4

,

; 1.icensing state.1/

3.6.4.3 Any person who owns, receives, acquires, possesses, uses,
; owns, or transfers radioactive material in a device
; pursuant to the general license in RE 3.6.4.1:'-

3.6.4.3.1 shall assure that all labels affixed to the device
.at the.. time,of. =a=4.=*,fand bearing a statement
that removal of the label, is prohibited, are

Imaineminad thereon and shall comply with all
instructions and precautions provided by suub
labels; -- .

.

3.6.4.3.2 shall assure that the device is tested for leakage
i of radioactive material and proper operation of the

"on-off" mechanism and indicator, if any, at no.~

...

longer than 6-month intervals or at such other
intervals as are specified in the label, however,

3.6.4.3.2.1 devices con *=in4== only krypton need not be tested
for leakage of radioactive material, and

$ 3.6.4.3.2.2 devices cone =4aine only tritium or not more than-

100 microcuries (3.7 MBq) of other beta. and/or.
, gasuna-emitting material or 10. microcuries (0.37

MBq) of alpha-emitting material and devices held in'

; . storage-in the original shipping container prior to
i- initial installation need not be tested for any

,

|
purpose;

3.6.4.3.3 shall assure that other testing, installation,
servicing, and removal from installation involving
the radioactive material, its shielding or
containment, are perfozined:

3.6.4.3.312 in accordance with the instructions provided by the
labels, or-

1/ Regulations under the Federal Food, Drug, and Cosmetic Act authorizing the
use of radioactive control devices in food production require certain .
additional labelitig thereon which is found in 21 CFR 179.21. !

l

!
|
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i

4 3.6.4.3.3.2 by a person holding an applicable specific license
'from the Department, the U.S. Nuclear Regulatory

j. Commission, an Agreement state or a Licensing State
to perform such activities;;

< .
~

3.6.4.3.4 shall maintain records showing compliance with the
requirements of RE 3.6.4.3.2 and RR 3.6.4.3.3. The

| records shall show the results of tests. The
i records also shall show the dates of performance
; of, and the names of persons performing, testing,
! installation, servicing, and removal from.

j installation -====4== the radioactive material,
-

its shielding or anat=4===ne. Records of tests for1

leakage of radioactive material required by RE

| 3.6.4.3.2 shall be maintained for 1 year after the'

; next required leak test is performed or until the
: sealed source is transferred or disposed of.
(- Ascords of-tests of?the "on-off* mechanism and
i indicator required by RE 3.6.4.3.2 shall be
j maintained for 1 year after the next required test .

of the "on-off" mechanism and indicator is --- Ij ,

performed or until the sealed source is transferred,

or disposed of. Records which are required by RE'

: 3.6.4.3.3 mhall be maintained for a period of 2
years freet the date of the recorded event or until ,,

j the device is transferred or disposed of; j~ -

. >

i 3.6.4.3.5 upon the occurrence of a failure of or damage to, !
*

j or any indication of a possible failure of or I

! damage to, the shielding of the radioactive
material or the "on-off" mechanism or fadicator, or

4

? - upon the detection of 0.005 microcuzie (185 Bq) or |
acre removable radioactive material, shall .

immediately suspend operation of the device until |
it has been repaired by the manufacturer or other

'

person holding an applicable specific license from
the Department, the.U.S. Nuclear Regulatory
Commission, an Agreement State or a Licensing State j
to repair such devices, or disposed of by transfer
to a person authorized by an applicable specific
license to receive the radioactive material
contained in the device and, within 30 days,
furnish to the Department a report containing a
brief description of the event and the remedial

,
.

action taken;

3.6.4.3.6 shall not mhandan the . device conemin4~; radioactive
material; - *

-

I

l
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d

3.6.4.3.7 except as provided in RH 3.6.4.3.8, shall transfer '

'

or dispose of the device containing radioactive
material only by transfer to a specific licensee of
the Department, the U.S. Nuclear Regulatory :

icommission, an Agreement State or a Licensing State'

whose specific license authorizes him to receive
the device and within 30 days after transfer of a
device to a specific licensee shall furnish to the i

Department a report containing identification of,

the device by manufacturer's name and imodel snaaber
and the name and address of the person receiving' .

the device. No report is required if the device is !

transferred to the specific licensee in order to j

,, , obtain a replacement device; j

3.6.4.3.s shall transfer the device to.another general
tlicensee only:

.-
,,,.

,
. . . .

,

3.6.4.3.s.1 where the device r - in in use at a particular
!

the transferee a copy of this regulation anif.givelocation. In such case the transferor shall
' any .

safety documents identified in the label on the !

device and within 30 days of the transfer, report |
to the Department the manufacturer's name and model ;

number of device transferred, the name and add::ess ,
*-.

of the transferee, and the.name and/or position of--

an individual who may constitute a point of contact
between the Department and the transferee; or

3.6.4.3.8.2 where the device is held in storage in the original j

shipping container at its intended location of use ;

. prior to initial use by a general licensee; and ;

3.6.4.3.9 shall comply with the provisions of RE 4.51 and j

4.52 of these regulations for reporting radiation ;
iincidents, theft, or loss of licensed material, but

shall be exempt from the other requirements of }
Parts 4 and 10 of these regulations. |

,

3.6.4.4 The general license in RE 3.6.4.1 does not authorize the
manufacture of devices containing radioactive material. |

.

3.6.4.5 The general license provided in RH 3.6.4.1 is subject to 1

the provisions of RE 1.4 through 1.9, 3.15, 3.22, 3.23 and :

Part 17 of these regulations. )

3.6.5 L-4em= Safety Devices for Aircraft, i

|. . .
.

3.6.5.1 A general license is hereby issued.to. receive,,
'

acquire, possess, and use tritium or promethium-147
contained in luminous safety devices for use in
aircraft, provided:

4
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3.6.5.1.1 each device containn not more than 10 curies (370
GBq) of tritium or 300 millicuries (11.1 GBq) of
promethium-147; and

3.6.5.1.2 each device has been manufactured, assembled or
imported in accordance with a specific license
issued by the U.S. Nuclear Regulatory Commission,
or each device has been manufactured or assembled
in accordance with the specifications comeminad in
a specific' license issued by the' Department or any
Agreement state to the manufacturer or assembler of 1

such device pursuant to licensing requirements '

equivalent to those in Section 32.53 of 10 CFR Part ,

32.
* !

,

3.6.5.2 Persons who own, receive, acquire, possess, or use'

luminous safety devices pursuant to the general license in
RE 3.6.5.1 are exempt from the requarements of Parts 4 and
10 of these regulations except that they shall comply with i

the provisions.of RE 4.51 and 4.52. |.
_

. ,

'

3.6.5.3 This general license does not authorize the manufacture,
assembly, or repair of luminous safety devices containing i

tritium or promethium-147. .

3.6.5.4 This general license does not authorize the ownership,
i' receipt, acquisition, possession or use of promethium-147-

cone =in=d in instrument dials. .

I3.6.5.5 This general license is subject to the provisions of RE
! 1.4 through 1.S, 3.15, 3.22, 3.23, and Part 17 of these t

'
regulations.'

3.6.6 Ownershin of Radioactive Material. A general license is hereby
issued to own radioactive material without regard to quantity. i

Notwithst =d4=y any other provisions of this part, this general
license does not authorize the manufacture, production, transfer,
receipt, possession or use of radioactive material. .

.
3

3.6.7 Calibration and Reference Sources." ;

3.6.7.1 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 RH 3.6.7.4 ,

and RH 3.6.7.5, americium-241 in the form of calibration !'

' *

or reference sources:

any person who holds a specific license issued by3.6.7.1.1 .

the Department which authorizes him to receive,
possess, use, and transfer radioactive material;

,

and
,

3.6.7.1.2 any person who polds a specific license issued by
the U.S. Nuclear Regulatory Commission which
authorizes him to receive, possess, use, and '.
transfer special nuclear material. ;

*
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3.6.7.2 A general license-is hereby issued to receive, possess,
use, and transfer plutonium in the form of calibration or
reference sources in accordance with the provisions of RH
3.6.7.4 and RE 3.6.7.5 to any person who holds a specific
license issued by the Department which authorizes him to
receive, possess, use, and transfer radioactive material.

i 3.6.7.3 A general license is hereby issued to own, receive,
possess, use, and transfer raditsa-226 in the form of
calibration or reference sources in accordance with the
provisions' of RE 3.6.7.4 and RE 3.6.7.5 to any person who )4

'
holds a specific license issued by the Department which
authorizes him to receive, possess, use, and transfer,

,
,

radioactive material.,

3.6.7.4 The general licenses in RE 3.6.7.1, RE 3.6.7.2, and RE
3.s.7.3 apply only to calibration or reference sources
which have:been manufactured in accordance with the
specifications cone =4nad in a specific license issued to
the ==nnfacturer or importer of the sources by the_U.S.
Nuclear Regulatory Commission pursuant to section 32 57 of
10 CFR Part 32 or section 70.39 of 10 CFR Part 70 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 conemined in section 32.57 of 10 CFR j

Part 32 or section 70.39 of 10 CFR Part 70.

3.6.7.5 The general licenses provided in RE 3.6.7.1, RE 3.6.7.2,
and RE 3.6.7.3 are subject to the provisions of RE 1.4
through 1.9, 3.15, 3.22, 3.23 and 3.25, and Parts 4 and 10 )

of these regulations. In addition, persons who own, ''

receivo, acquire, possess, use, or transfer one or more
,

calibration or reference sources pursuant to these general
licenses:

.

3.6.7.5.1 shall not possess at any one time, at any.one
location of storage or use, more than 5 microcuries
(185 kBq) of americium-241, 5 microcuries (185 kBq)
of plutonium, or 5 microcuries (185 kBq) of
radium-226 in such sources;

3.6.7.5.2 shall not receive, possess, use, or transfer such
source unless the source, or the storage container,
bears a label which includes one of the following
statements, as appropriate, or'a substantially
similar statement which contains the information
called 'for in one of the following statements, as
appropriates

e
,
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Y

j 3.6.7.5.2.1 The receipt,' possession, use and transfer of this
source, Model Serial No. aree

, ,

i subject to a general license and the regulations of
i the U.S. Nuclear Regulatory Coassission or of a
i State with which the Comunission has entered into an
i agreement for the exercise of regulatory authority.
] Do not remove this label.
; .

CADTION - RADIQ4CTIVE MATERIAL - TEIS SOURCE CCNTAINS (AMERICItM-241).
(PLUTQNItSt)i/ DO NOT TOUCE RADIQACTIVE PORTION OF TEIS SOURCE.-

:

|

| Name of manufar turer or importer
:

i 3.6.7.5.2.2 The receipt, possession, use and transfer of this
i source, Model , Serial No* , are
; subject to a general license and the regulations of
'

a Licensing. state. Do not remove this label.

'

CADTION - RADIQ4CTIVE MATERIAL - TEIS' SOURCE CONTAINS RADIIM-22L
Do NOT TOUCE RADIQhCTIVE PORTIM OF THIS SOURCE. --

'
Name of manufacturer or importer

3. 6.7. 5.3 - 'shall not transfer, =h=ad= , or dispose of such-.

source except by transfer to a person authorized by
a license from the Department,-the U.S. Nuclear
Regulatory Cesamission, an Agreement State or a
Licensing State to receive the source;

3.6.7.5.4 - 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; and

3.6.7.5.5 shall not use such source for any purpose other
,

than the calibratice of radiation detectors or the
scandardization of other' sources. ,

?

3.6.7.6 These general licenses do not authorize the manufacture of i

calibration or reference sources containing americium-241,
plutonium or radium-226.

i

'
.

t. .

i

1/ Showing only the name of the appropriate material.

i

*

!
<
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i
i J.6.8 Reserved.

I
' 3.6.9 G="aval Licanne for Use of Radioactive Material for Certain In |

'

vitro Clinical or T =Mratory Testinc.]] )

3.6.9.1 A general license is bereby 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 RE 3.6.9.2, M 3.6.9.3, RE 3.6.9.4, M 3.6.9.5, 'and
.

RE 3.6.9.6, the following radioactive materials in ;

prepackaged units for use in in yitgg clinical or |

laboratory tests not involving internal or external '

=<t=4n4stration of radioactive material, or the radiation,,

therefrom, to himman beings or animals: .

,

3.6.9.1.1 Carbon-14, in units not ex W 45 10 microcuries
' ~ ' '^ (370 'kBq) each0 ' ~

3.6.9.1.2 Cobalt-57, in units not =* H 47 10 microcuries
;(370 kBq) each. - - --

,

3.6.9.1.3 Bydrogen-3 (trititan), in units not exceeding 50
mis.i. ries (1.85 MBq) - each.

~

3.6.9.1.4 Iodine-125, in units not =**==d47 10 microcuries--

(370 kBq) each.

3.6.9.1.5 Mock Iodine-125 reference or calibration sources, '

in units not e; ding 0.05 microcurie (1.85 kBq)
of iodine-129 and 0.005 microcurie (1.85 Bq) of
americitan-241 each.

3.6.9.1.6 Iodine-131, in units not.=w 9 45 10 microcuries i

(370 kBq) each. !

3.6.9.1.7 Iron-59, in units not exceeding 20 microcuries (740 i

kBq) Sach.. !

3.6.9.1.8 ~ Selenium-75, in units not exceeding 10 microcuries
(370 kBq) each.

,

.

9

;. . . . .
.

i

2/ 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.
t

.
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3.6.9.2 No person shall receive, acquire, possess, use or transfer
radioactive material pursuant to the general license
established by RE 3.6.9.1 until the person has filed
Department Form OR-RE-27, " Certificate - In Yit;n Testing
with Radioactive Material Under General License",.with the
Department and received from the Department a validated
copy of Department Form OR-RE-27 with certification number
assigned. The physician, veterinarian, clinical
laboratory or hospital shall furnish on Department Form
CR-RE-27 the following information and such other
information as may be required by that forms

3.6.9.2.1 Name and address of the physician, veterinarian,
clinical laboratory or hospitalt

3 . 6 . 9 . 2 .'2 the location of use; and
,

3.6.9.2.3 .a. statement that the physician, veterinarian,.

clinical laboratory or hospital has appropriate
radiation measuring instruments to carry oig_in
Xign clinical or laboratory tests with radioactive
material as authorized under the general license in'

RE 3.6.9.1 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.

, , . . , .

3.6.9.3 A person tdao receives, acquires, possesses or uses
radioactive material pursuant to the general license
established by RE 3.6.9.1 mhall comply with the following:

3.6.9.3.1 The general licensee shall not possess at any one''

time, pursuant to the general license in RE
3.6.9.1, at any one location of storage or use, a
total amount of iodine-125, iodine-131,
selenium-75, iron-59, and/or cobalt-57 in excess of
200 microcuries (7.4 MBq) .

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

3.6.9.3.3 The general licensee shall use the radioactive
material only for the uses authorized by
RE 3.6.9.1.

3.6.9.3.4 . 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 U.S. Nuclear
Regulatory Coaunission, any Agreement State or
Licensing State;, nor transfer the radioactive
material in anf manner other than in the unopened,
labeled shipping container as received from the
supplier.
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3.6.9.3.5 The general licensee shall dispose of the Mock
Iodine-125 reference or calibration sources
described in RE 3.6.9.1.5 as required by RH 4.33 of
these regulations.

< 3.6.9.4 The general licensee shall not receive, acquire, possess,
or use radioactive material pursuant to RE 3.6.9.1:

3.6.9.4.1 Except as prepackaged units which are labeled in
accordance with the provisions of an applicable
specific license issued pursuant to RE 3.12.8 or in
accordance with the provisions of a specific
license issued by the U.S. Nuclear Regulatory
commission, any Agreement State or Licensing state
which authorizes the manufacture and distribution

,

of iodine-125, iodine-131, carbian-14, 1.7a. , -3
(tritium), iron-59, selenium-75, cobalt-57, or Mock
Iodina-125 to.persouurrgenerally. . licensed under RE
3.6.9 or its equivalent, and

3.6.9.4'.2 unless one of the following statements, as l
~

.

.,y. r.iate, 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 a m ates the package-s.

3.6.9.4.2.1 This rad 4 ="+4ve material shall be received,
acquired, possessed, and used only by physicians,
veterinarians, clinical laboratories or hospitals
and only for ja y.itzg 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 the'

regulations and a general license of the U.S.
Nuclear Regulatory Commission or of a State with

I which the comunission has entered into an agreement'

.for the exercise of regulatory authority.

Name of am m facturer !

.
. .
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3.6.9.4.2.2 This radioactive material shall be received,
acquired, possessed, and used only by physicians, 3

veterinarians, clinical laboratories or hospitals !
sand only for ,in y.igIg clinical or laboratory tests

not involving internal or external administration i

of the material, or the radiation therefrom, to :'

human beings or animals. Its receipt, acquisition,'

'

possession, use and transfer are subject to the
regulations and a general license of a Licensing
state.

!

iName of manufacturer-

The physician, veterinarian, clinical laboratory or ;
*

3.6.9.5 .

hospital possessing or using radioactive material under i

the general license of RB 3.6.9.1 shall report in writing
to the. Department,.~any changes.in the information ,

furnished by him in the ' Certificate - In y.ilga Testing
with Radioactive Material tinder General License", '

Department Form CR-RE-27. The report shall be furd Ehed
within 30 days after the effective date of such change. j

!

3.6.9.6 Any person using radioactive material pursuant to the
general license of.RE 3.6.9.1 is exempt from the ;

requirements of Parts 4 and 10 of these regulations with
'

----

reopect to radioactive material covered by that general .

!license, except that such persons using the Mock
Iodine-125 described in RE 3.6.9.1.5 shall comply with the
provisions of RE 4.33, 4.51 and 4.52 of these regulations.

e

3.6.10 Ice Detection Devices.

3.6.10.1 A general license is hereby' issued to receive, acquire, '

possess, use,-and transfer strontium-90 contained in ice
detection devices, provided each device contains not more
than 50 microcuries (1.85 MBq) of strontium-90 and each ,

;device has been manufactured or imported in accordance
with a specific license issued by the U.S. Nuclear- ,

Regulatory Commission or each device has been manufactured
.

'in accordance with the specifications contained in a
speelfic license issued by the Department or an Agreement
state to the manufacturer of such device pursuant to
licensing requirements equivalent to.those in section

'

32.61 of 10 CPR Part 32.

3.6.10.2 Persons who own, receive, acquire, possess, use, or [
transfer strontium-90 contained in ice detection devices !

-.

pursuant to the general license in RE 3.6.10.1,
'

!

<
i

-
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;

3.6.10.2.1 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 U.S. Nuclear Regulatory r'e==4 ssion
or an Agreement state to manufacture or service+

such devices; or shall P.ispose of the device
pursuant to the provisions of RE 4.33 of these
regulaticas;

3.6.10.2.2 phall assure that'all labels affixed to the device
at the time of receipt, and which bear a stata-ant
which prohibits removal of the labels, are,,

maine =4nad thereon; ar.d .

3.6.10.2.3 ,aze exempt from the requirements of Parts 4 and 10 |of theserregulations.except that such persons shall ,

comply with the provisions of RE 4.33, 4.51, and i

4.52.
'

, _

~~

3.6.10.3 This general license does not authorize the manufacture, ;

assembly, disassembly or repair of strontium-90 in ice
detection devices. j

'

3.6.10.4 This general license is subject to the provisions of~*

RE 1.4 through 1.9, 3.15, 3.22, 3.23 and Part 17 of these
regulations, j

RE 3.7 Res.trved. ~i'

specific Licenses e

i

RE 3.8 Filina hiication for snecific Lie a==a=. !
--

3.s.1 Applications for specific licenses aball be filed in duplicate on :

a form prescribed by the Department. |

3.s.2 The Department may at any time after the filing of the original i

application, 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 should be modified or revoked.

3.8.3- Each application shall be signed by the applicant or licensee or
a person duly authorized to act for and on the applicant's or .

'

licensee's behalf. i

An application for a l'icense may include a request for a license
~

.

?.s.4
authorizing one or more activities. ,

I

3.8.5 In th application, the applicant may incorporate by reference
linformation contained in previous applications, statements, or

reports filed with the Departbent provided such references are
i

clear and specific.

l

\
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3.8.6 Applications and. documents submitted to the Department may be .J
made available for public inspection except that the Department !
may withhold any document or part thereof from public inspection ,

pursuant to 24-72-204 C.R.S., 1988.
i
'

.

3.s.7 Pre-licensing Construction

3.s.7.1 An application for a license, or to amend or renew an i

existing license, for (1) source material milling, |
(2) commercial waste storage, treatment or disposal by |
incineration, (3)' transfer for disposal of wastes from i

treatment or i=a4==mtion, (4) ocamercial waste disposal !
by land burial or by siisse.v.M injection, or the (5) |

.

conduct of way other activity within the licensing :

authority of the Department which the Department !*.

determines will significantly affect the radiological |

. ;*=14 *y of. tha.hnman environment, shall be filed with the
Department at least nine (9) months. prior to the |

anticipated - eement of. construction of the p1 Dt or |&
facility in which the activity will be conducted and shall '

be a-=--.=4=d by the . environmental report required by RE |s

3.8.8 of these regulations, unless an exemption from the i.

requirement of furnishing such a report has been obtained ;
from the Department. No construction shall be -need i

until.the license has been issued. For the purpose of |_.

RE 3.8,7 the term "ca====nemmane of construction' means any ;-- --

clearing of land, excavation or other substantial action !
related to a - --:::$ activity for specific licensing that !

would y affect the natural environment of a site; I

this term does not include changes desirable for the |
",.

temporary use of the land for public recreational uses, l

limited borings to determine site characteristics as
necessary for environmental assessment of other

* 'pre-construction monitoring to establish background !
'

information related to the suitability of a site, or to
the protection of environmental values. !

!
,

t

- I
!

!

!

!

l
*

,

. ..

!
l

i

i :
I

.

;
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3.8.8 Environn=ntal Impact Assessment. ;

3.8.8.1 In the case of an application for a license, or to amend i
or renew an existing license, for (1) source material !
milling, (2) commercial waste storage, treatment or .

disposal by incineration, (3) transfer for di====1 of |
'

waste from incineration, (4) commercial waste disposal by.

land burial or by w " ,M injection, or for (5) the !

oceduct of any other activity which will. affect the !
quality of the human environment by reason of exposure to
radiation, before " - - * of construction", as ;

defined in RE 3.8.7.1, of the plant or facility in or at '

which the activity will be conducted, or in case of a 2
'

renewal of such a license, the applicant shall submit all,' information required under these regula)tions and such
'other material as the Department may deem necessary. Such

information shall include the environmental report and .

other information'* required bp EE'3.*8.T.2"to be submitited !
,

to assist the Department in the evaluation of the ;

short-term and Icog-range environmental impact of_the |

project and activity so that the Department may we6gh j'

envizcamental, economic, technical, and other benefits |
'

against envircemental costs, while considering available i

Ialternatives.

3.8.8.1.E In the event that an environmental report--*

a==:*=hle to the Department is on file with the
Department in regard to the specific. licensed .

activity authorised under an existing license, and.
,

upon request of the applicant to amend or renew an
existing license or at the initiation of.the %
Department, the Department may grant an exemption
of the requirement to submit an additional
environmental report or require such ==enA==nt of
the existing environmental report as will
demonstrate the enviran= ental impact to result from
the proposed activity. The request for exemption
shall provide the Department with such information-

as the Department requires of,the applicant to
damnnstrate that no significant enviran==ntal
impact will result from the licensed activity.

3.B.8.2 An enviran==ntal report shall be required of the applicant
and shall contain all information deemed necessary by the
Department as authorized by the Act. Upon receipt of the
environmental report or any a==ad==nt thereto, and of any.

other documents required, the Department shall determine |
the necescity to transmit and, if appropriate, shall j

transmit the 'same for review and coament to. Federal, |

state, and local agencies having expertise in and i
'

jurisdiction over the proposed project and activity. |

Written cr===nts and reports of reviewing agencies shall !

be considered by the gepartment in its decision-making !

review process on the license application request. |
!
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3.8.8.2.1 If an environmental impact statement (EIS) is
required of a Federal agency pursuant to the
National Environment Policy Act of 1969 (NEPA) and
is provided by such Federal agency, it shall be
used by the Department in its decision-making
review process on the license application request.

3.8.8.2.2 The Department shall consider applicable
regulations of Federal, State, and local regulatory
agencies and permit requirements thereof. *

RH 3.9 General Recuirements for the Issuance of Specific Licenses. A
license application will be approved if the Department determines
that:

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

3.9.2 The applicant's proposed equipent, facilities, and procedures
,are, adequate to minimize danger to public health and safeti or
property;

3.9.3 The issuance of the license will not be' inimical to the health
'and safety of the public; and

3.9.4 The applicant satisfies any applicable special requirements in
RH 3.10, 3.11, 3.12, or 3.13.

3.9.5 Financial assurance requirements, as described below, have been
'

met:
4

3.9.5.1 Financial.Recuirements.

; The Department will require financial assurance arrangements as
follows: j

I3.9.5.1.1 A license applicant may be required to furnish
financial assurance arrangements to ensure )
decontamination and decommissioning of the facility J
for the protection of the public heelth and safety 1

'

and the environment in the event of abandonment,
default or inability of the licensee to meet the
requirements of the Act, these regulations, and the
license.

|

3.9.5.1.2 The following specific licensees are l'

required to furnish financial assurance |
Iarrangements:

,

3.9.5.1.2.1 Reserved.

/ 3.9.5.1.2.2
,

Commercial waste handling licensees;

I
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3.9.5.1.2.3 Reserved.

3.9.5.1.2.4 Source material mills; and
.

>3.9.5.1.2.5 . Each applicant for a specific license
authorizing the possession and use of

)licensed radioactive material with a half
life greater than 220 days in quantities.

,

I

3.9.5.1.2.5.1' greater than 10 times the applicable !
8

quantity of Schedule B of Part 3 j,

unsealed form. For a combination of
'

isotopes if R divided by 102 is i

greater than 1 (unity rule), where R 2

is defined here as the sum of the,
,

ratios of the quantity of each
i

isotope in the applicable value in
Schedule B. i

i

3.9.5.1.2.5.2 greater than 10' times the j1

applicable quantity of-Schedule B of i,

Part 3 in sealed sources or plated |'

foils. For a combination of
isotopes if R divided by 10** is
greater than 1 (unity rule), where R

,lis defined in RH 3.9.5.1.2.5.1..

.3.9.5.1.3 Reserved.

3.9.5.1.3.1 Reserved.
I

3.9.5.1.3.2 Reserved.
|

3.9.5.1.3.3 Reserved. ,

3.9.5.1.3.4 Reserved. {

3.9.5.1.3.5 Reserved. !

3.9.5.2 The financial assurance arrangements required by '

RH 3.9.5.1.1 shall be furnished to, and in a form approved
by, the Department prior to the issuance of a license, or !

any amendment or renewal of an existing license, as |
required by the Department. The applicant shall furnish
evidence of initial and continued financial responsibility '

sufficient.to maintain the financial assurance arrangement
in force, as required by and acceptable to the Department.
The amount of funds to be provided by such financial
assurance arrangements shall be based on
Department-approved cost estimates.

Self insurance, or any arrangement which essentially constitutes
self insurance (e.g. a contract with a State or Federal agency),
will not satisfy the financial assurance requirement since this
provides no' additional assurance other than that which already
exists through license requirements.

3 - 28
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Acceptable financial assurance arrangements include:

3.9.5.2.1 A bond issued by a fidelity or surety company with
provisions and for a term and amount acceptable to

!; the Departments

3.9.5.2.2 An irrevocable " letter of " credit" or "line of
i credit" issued by a recognized financial

institution whose f4===-4 =1 condition and
4 comunitment are established to the satisfaction of

the Departments

3.9.5.2.3 A cash deposit, certificate of deposit, or deposit
: of government securities posted by the licensee !
i with provisions and for a term and amount
4 ''- acceptable to the Departments or

3.9.5.2.4 r*r=hin= cions.of the.above.or su.h other evidence of.

initial and con 4 ==d f 4 ==~ 4 =1 responsibility ase
may be required by the Department, including _
f 4n=ne4al assurance arrangements previously-- ,

,

provided to any state, Federal and/or local i

governing bodies &a==4=g activities, subject to i
; license under these regulations, where the amount,

terms, and conditions of such f4n=ncial assurance
4

arrangements have been established to the
;"

-'
--

satisfaction of the Department, provided such''

arrangements are considered by the Department to be*

adequate to satisfy the requirements of RE 3.9.5
and provided that the portion of the financial
assurance arrangement which covers the

/ , decommissioning and ree1=== tion of the facility and
i associated areas, and the Icog-term site

surveillance and control funding charge, are
clearly identified and committed for use in
accomplishing these activities.

;
'

. j
|

j

s

.

d

i

f

a

; *

l
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3.9.5.3 The amount of funds to be provided by such financial '
assurance arrangements shall be based on
Depart =*nt-approved cost estimates in an approved plan for
(1) decontamination and. decommissioning of buildings,
facilities and the site to levels which would allow
unrestricted use of these areas upon decommissioning, and i

(2) for the reclamation of tailings and/or waste disposal l

areas in accordance with technical criteria delineated in l

Part 14 and/or Part 18 as appropriate. The licensee shall I

)submit this plan and complete proposed f4a=ne4=1 assurance
arrangements in conjunction with the environmental report j
required by RH 3.8.8 that addresses the expected 1

envirr==mantal impacts of the operation, decommissianing
and reel === tion, and evaluates alternatives for mitigating

' - these impacts. In es*=h14 =h4 =g specific f 4 ===-4 =1
|

assurance arrangements, the cost estimates shall take into
account total costs that would be incurred if an ;

4 ad-a-ad-=ta contraetor e hired to perform the-
decommissian4ng and rec 1=== tion work, and long-term care
if included. _

, -.

3.9.5.4 The licensee shall provide in writing to the Department,
no later than June 30th of each calendar year, any
licensee proposed changes, including updated plans, costs
or surety merh==4 , for ccusideration by the Department.

~'

3.9.5.5 The licensee's f4===a4=1 assurance arrangements will be
reviewed annn=11y by the Department to assure that
sufficient funds would be available for coupletion of the
plans if the work had to be performed by an independent
contractor and shall be adjusted to recognize any
increases or decreases resulting from inflation or
deflation, changes in engineering plans, activities
performed, and any other conditions affecting costs.
Regardless of whether the work is phased through the life
of the operation or takes place at the end of the
operation, an appropriate portion of financial assurance
liability shall be retained by the licensee until final
compliance with the reclamation plan is determined by the
Department. !

1

This will yield a financial assurance that are at least
sufficient at all times to cover the costs of i

decommissioning and reclamation of the areas that are I

expected to be disturbed before the next license renewal.
The term of the surety merhanism shall be open ended,
unless it can be demonstrated that another arrangement

- would provide an equivalent level of assurance. This
assurance would be provided with a surety instrument which
is written for a specified period of time (e.g. 5 years)
yet which must be automatically renewed unless the surety
notifies the Department and the principal (the licensee)
some reasonable time e.g. 90 days) prior to the renewal
date of their intentio(n not to renew. In such a situation
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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 60 days

! for the regulatory agency to collect.

a-

|
Proof of forfeiture shall not be necessary to collect the

' surety so that in the event that the' licensee could not
i provide an acceptable replacement surety within the

requzred 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 unast be agreed to by all4

parties,
c

, ' The term of the 14a=~ 4 =1 assurance arrangement shall beI 3.9.5.6 for the period from issuance of the license until
5

!
termination of the license by the Department, unless it
can be hatrated that.another arrangement,sould provide

!- an equivalent level of assurance.
.

i
C.2

j 3.9.6 Long-term care is provided for as follows:
,

..

| 3.9.6.1 A long-term monitoring and maintenance fund may be
! required for any licensee or applicant as the Department

may deem appropriate.
; - .. .

3.9.6.2 Except as provided in RE 3.9.6.3, the following specific'

licensees are required to provide long-term care funding:,

r

!
Maste handling licensees;j 3.9.6.2.1 -

; .,

3.9.6.2.2 Formerly U.S. Atomic Energy Commaission or U.S.'

Nuclear Regulatory Commission licensed facilities;'

sourcematerialmih.ls;andk 3.9.6.2.3
|1

3.9.6.2.4 All other activities or situations which will
affect the quality of the human envir'an= ant byF

' reason of exposure to radiation.
.

3.9.6.3 In the event that the disposal of any radioactive
materials by the licensees identified in'RH 3.9.6.2 is*

made'in such a e,nner as the Department determines does
not require long-term monitoring and maintenance of the
site, a long-term monitoring and maintenance fund will not i

!.

be required.*
,

' *
. .

1
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3.9.6.4 Long-Term Care Requirements

3.9.6.4.1 The final disposition of wastes should be such that
ongoing active maintenance is not necessary to
preserve isolation. As a minimum, annual site
inspections shall be conducted by the govern ==nt
agency ret =4a4ag ultimate custody of the site where
wastes are stored to confirw. the integrity of the
stabilized waste systeme and to determine the need,
.if any, for maintenance u d/or monitoring. Results
of the inspection shal. M reported to the agency
within 60 days following each inspection. The
agency may require more frequent site inspection

'
if, on the basis of a site-specific evaluation,
such inspection appears necessary at a particular
site.

3.9.6.'4.2 The fund shall be provided by the licensee to the
state. The fund shall be based on
Department-approved cost estimates, after _,_
consultation with the licensee or applicant . For
source material milling sites, a minimum charge of
$250,000 (1978 dollars) to cover the costs of-

4

long-term surveillance must be paid by each mill I

operator prior to the termination of a uranium or
..

thorium mill license. In any case, the total-.

charge to cover the costs of long term surveillance
*

must be such that, with an assumed one (1) 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 that indicated by the change in the |
Consumer Price Index published by the U.S. |
Department of Labor, Bureau of Labor statistics.
The Department may modify the assumption of one (1)
percent annual real interest rate and use other

,

indicators of the inflation rate if reasonable;
provided, however, that the license shall not
terminate unless the amount of the fund, the
assumed percent annual real interest rate, and the
inflation rate to be used are acceptable to the
U.S. Nuclear Regulatory Coumission.

3.9.6.4.3 Upon te min = tion of a waste disposal license,
provision shall be made for transfer of appropriate
funds,. collected by the state pursuant to RE
3.9.6.4, to the Federal government', and transfer of

,

the site to Federal government custody. If such
funds are transferred to the Federal government and
are in excess of the amount required by the Federal
government, sugh excess aball revert to the
licensee.
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3.9.7 In the case of an application for a license for (1) source ,

'

material milling, (2) commercial waste storage, treatment or
disposal by incineration, (3) . transfer for disposal of waste from
incineration, (4) coamercial waste disposal by land burial or by
underground injection, or for (5) the conduct of any other
activity which the Department determines will significantly
affect the quality of the k=an environment, the Department has
cancluded that the action called for is the issuance of the
proposed license with any appropriate conditions to protect
environmental values. :

iSuch determination shall' be made before c-neement of
construction of the plant or facility in which the activity will
be candareed and based on information filed and evaluation made '

pursuant to RE 3.8.8.
,

3.9.8 wneement of construction prior to the issuance of a license,
or of an ==and==nt or. zonewal thereof, or of an avamption under
the requirements of RE 3.8.7, may be grounds for denial of such
license, ===nd= ant or renewal; and

__

~

3.9.9 The applicant.shall satisfy any applicable special requirements
of RE 3.10, 3.11, and 3.12,

3.9.10 License Hearinos.
'

3.9.10.1' There shall be an opportunity for public hearings to be
held in the following circumstances in accordance with the
procedures in 24-4-104 and -105, C.R.S. and this
Paragraph: ,

3.9.10.1.1 prior to the licensing or leasing of state-owned
property for the concentration, storage or
permanent disposal of radioactive materials.

3.9.11 Emercenev Plans

3.9.11.1 Each application to possess radioactive materials in
- unsealed form, on foils or plated sources, or sealed in

glass in excess of the quantities in Schedule E of Part 3
" Quantities of Radio' active Materials Requiring

Consideration of the Need for an Emargency Plan for
Responding to a Release", must contain either:

3.9.11.1.1 An evaluation sl5owing that the maximum dose to a (
person offsite due to a release of radioactive I

materials would not exceed 0.01 Sievert (1 rem)
effective dose equivalent or 0.05 Sievert (5 rems)
to the thyroid; or

3.9.11.1.2 An emergency plan for rese nding to a release of
radioactive material. ;

3.9.11.2 One or more of the folhowing factors may be used to $
support an evaluation submitted under RH 3.9.11.1.1 of |

'this section.
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.

3.9.11.2.1 The radioactive material is physically separated so
that only a portion could be involved in an ,

'accident;

3.9.11.2.2: All or part of'the radioactive material is not
subject to release during an accident because of
the way it is stored or packaged;

3.9.11.2.3 The release fraction in the respirable size range
would be lower than the release fraction shown in
Schedule E of Part 3 due to the chemical or
physical form of the material;*

3.9.11.2 4 The solubility of the radioactive material would
reduce the dose received; .

3.9.11.2.5 Facility design or engineered safety features in
the facilit?'would cause -the release fraction to be i

lower than shown in Schedule E of Part 3..
~~

3.9.11.2.5 Operating restrictions or procedures would-prevent
a release fraction as large as that shown in
Schedule E of Part 3; or

3.9.11.2v7 other factors appropriate for the specific
facility.

.

~*

3.9.11.3 An emergency plan for responding to a release of I

'

radioactive material submitted under RE 3.9.11.1.2 of thissection must include the following informations
.

3.9.11.3.1 Facility description._ A brief description of the
licensee's facility and area near the site..

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

.

3.9.11.3.3 classification of accidents. A classification
system for classifying accidents as alerts or site
area emergencies.

3.9.11.3.4 Detection of accidents. Identification of the
means of detecting each, type of accident in a

i
,

timely manner.
1

3.9.11.3.5 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. ,

. !
1

I
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I 3.9.11.3.6 Assessment of releases. A brief description of the
methods and equipment to assess releases of
radioactive materials.

.

i

3.9.11.3.7 Responsibilities. A brief description of the,

responsibilities of licensee personnel should an
accident occur, including identification of

4

!
personnel responsible for promptly notifying

1 offsite response organizations and the department;
I also responsibilities for developing,- maintaining,
! and updating the plan.-

i.
j' 3.9.11.3.8 Notification and coordination. A comunitment to and

~ a brief description of the ==mn= to promptly notify
offsite response organizations and request offsite

'

assistance, including medical assistance for the'
,

j treatment of cone ==4==ted injure'd onsite workers
when appropriate <.< , * A'> control point must be

, ,

; established. The notification and coordination
| must be planned so that unavailability of some

perscanal, parts of the facility, and some ~.
-

i
equipment will.not prevent the notification and
coordination. The licensee shall also commit to,

<

notify the department immediately after4

: notification of the appropriate offsite response
j organizations and not later than one hour after the

_
licensee declares an emergency.~*

3.9.11.3.9 Informat' ion to be - m4cated. A brief
i description of the types of information on facility

status, radioactive releases, and rec - ndad-

protective actions, if necessary, to be given to'

offsite response organizations and to the.
Department.

.

3.9.11.3.10 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 t. raining 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.

3.9.11.3.1.1 Safe shutdown. A brief description of the means of
.

restoring the facility to a safe condition after an
accident.

8 i
,
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I
;

|,

t

3.9.11.3.12 Exercises. Provisions for conducting quarterly
communications checks with offsite response i

organizations and biennial onsite exercises to test i
'

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 !

1

participate in the bienn4=1 exercises. !

Participation of offsite response organizations in j
biannial exercises although re - dad is not
required. Exercises must use accident scenarios
postulated as most probable for the specific site t

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.
Criti1 pass of ' exercises 1must evaluate the .

appropriateness of the plan,' emergency procedures,
facilities, equipment, training of personngL and i

overall effectiveness of the response. --
,

Deficiencies found by the critiques must be
corrected.

,

3.9.11.3.13 Bazardous chemicals. A certification that the
applicant has met its responsibilities under the--

emergency planning and -mity Right-To-Enow Act-'

of 1988, Title III, Pub. L. 99-499,+ if applicabic !

to the applicant's activities at the proposed place
of use of the radioactive material.

3.9.11.4 The licensee ah=11 allow the offsite response
organizations expected to respond in case of an accident
60 days to comment on the licensee's emergency plan before
submitting it to the Department. The licensee shall
provide any coaments received within 60 days to the |

'Department with the emergency plan.

RH 3.10 t=ar e of Certain Snecifie Lie =ames
for Radioactive Material. .

3.10.1 Reserved. -

3

3.10.2 Reserved.
.

.

A certified copy of the referenced material is available for publicS
*inspection during normal business hours at the Radiation Control Division,

4300 Cherry Creek Drive South, Building B, First Floor, Denver, Colorado.
Certified copies of the referenced material will be provided at cost upon
request from the Radiation Control Division at the following mailing address:
Director, Radiation. Control Division, RCD-1X)-B1, Colorado Department of
Health, 4300 Cherry Creek Drive South, Denver, Colorado, 80222-1530.
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3.10.3 Reserved. !

3.10.4 Reserved. |
r

3.10.5 ggy of saaled sources in Industrial Radiocrranhv. In addition to i

the requirements set forth in RH 3.9, a specific license for use ,
'

of sealed sources in industrial radiography will be issued if:
i

3.10.5.1' the applicant will have an adequate program for training
radi- ;; -?=s and radiographer's assistants and submits to ;

the Department a schedule or description of such ptogram '

which specifies the:

3.10.5.1.1 initial training,

3.10.5.l'.2 periodic training, ,

3.10.5.1.3 co-the.-job t =4=45; . ,

-

|
^ E

3.10.5.1.4 means to be used by the licensee to determins the
radiographer's knowledge and unders*== diag-ef and
ability to comply with Department regulations and,

- licensing requirements, and the operating and -
.

emergency procedures of the applicant, and

-' '

means to be used by the licensee to determine the '
3.10.5.1.5.

radiographer's assistant's knowledge and i
unders*=ad4T of and ability to comply with the !
operating and emergency y. wedares of the
applicant;

2

3.10.5.2 the applicant has established and submits to the*

Department satisfactory written operating and emergency
y. w ed .s described in RB 5.13 of these regulations;

3.10.5.3' the applicant will have an internal inspection system
adequate to assure that these regulations, license
provisions, and the applicant's, operating and emergency !

procedures are followed by'radiographers and
radiographer's assistants; the inspection system shall
include the performance of internal inspections at
intervals not to exceed 3 months and the retention of

'

records of such inspections for 2 years;

3.10.5.4 the applicant submits to the Department a description of i
;his overall organizational structure pertaining to the

industrial radiography program, including specified
delegations of authority and responsibility for operation-
of the program;

3.10.5.5 the applicant who desires to 'ana wt his own leak tests :
has established adequate procedures to be followed in leak
testing sealed sourceq for possible leakage and - {
cont ==in= tion and submits to the Department a description
of such procedures including:

!

i
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,

t

;
;

;
,

!3.10.5.5.1 instrumentation to be used,

3.10.5.5.2- method of performing tests, and

- 3.10.5.5.3 pertinent experience of the individual who will j

perform the test; and ,

3.10.5.6 the licensee shall aaadiut a program for inspection and {
maintenance of radiographic exposure devices and storage r

ocatainers to assure proper functioning of v==*=
important to safety. ;

i

3.10.6 Reserved.
,

RH 3.11
' Roecial Reauii -- ---tm for e==eific Lipan=es of Br- d ma*==. This j'

section prescribes requirements for the issuance of specific '

|

i

licenses of broad scope for radioactive material and certain
regulations wwm i , J.,lders :of. such. licenses.1/.

3.11.1 The different types of. broad scope licenses are set forth_below: }
i

A * Type A specific license of broad scope" is a splo ific '

3.11.1.1 '
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 **a== ding quantities specified in the license, for-
'any authorized purpose. The quantities specified are

usually in the multicuria range. ',

3.11.1.2 A " Type B specific license of broad scope" is a specific ,

license authorizing receipt, acquisition, possession, use ;

and transfer of any chemical or physical form of ;
tradioactive material specified in schedule D of this part,

for any authorized purpose. The possession limit for a |

Type B license of broad scope, if only one radionuclide is .

ipossessed thereunder, is the quantity specified for that
radionuclide in Schedule D, Column I. If two or more i

radionuclides are possessed thereurder, 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 !

D, column I, for that radionuclide. The sum of the ratios
for all radionuclides possessed under the license shall
not exceed unity.-

.

1/ Authority to transfer possession or control by the manufacturer, processor,
or producer of any equipment, device, ca==~94 ty, 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 U.S. Nuclear Regulatory %ssion, Washington, D.C. 20555.

'
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|

.

3.11.1.3 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 D of
this part, for any authorized purpose. 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 D, column II.
IIf 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 !
D, coluen II, for that radionuclide. The sum of the
ratios for'all radionuclides possessed under the license
shall not exceed unity, j.,

3.11.2- An application for a Type A specific license of broad scope will
be approved..if: ..

3.11.2.1 the applicant satisfies the general requirements spe_cified
in RE 3.9I -.

,

3.11.2.2 the applicant has engaged in a reasonable number of {
activities involving the use of radioactive material; and ;

,

the applicant has established ma=4mistrative controls and3.11.2.3 ..
.

provisions relating to organizatica and management, |
procedures, record keeping, material control and i

accounting, and management review that are necessary to i
assure safe operations, including: 6

,

3.11.2.3.1 the establishment of a radiation safety committee i

composed of such perscos as a radiation safety ,

officer, a representative of management, and |
persons trained and experienced in the safe use of ;

radioactive materiali
'

3.11.2.3.2 the appointment of a radiation safety officer who *
is qualified by training and experience in
radiation protect' ion, and who is available for*

advice and assistance on radiation safety matters;
and .

5

3.11.2.?.3 the establis'hment of appropriate administrative
procedures to assure:

3.11.2.3.3.1 control of procurement and use of
radioactive material;

3.11.2.3.3.2 completion of safety evaluations of proposed
uses of radioactive material which take into i

consideration such matters as the adequacy
of faci 4ities and equipment, training and,

experience of the user, and the operating or
handling procedures; and

:

i
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,

3.11.2.3.3.3 review, approval, and recording by the
radiation safety committee of safety
evaluations of proposed uses prepared in
accordance with RH 3.11.2.3.3.2 prior to use
of the radioactive material.

;

3.11.3 An application for a Type B specific license of broad scope will i

be,apprcrred if,

3.11.3.1 the applicant satisfies the general requirements specified
in RE 3.S; and ;

3.11.3.2 the applicant has established ed=4aistrative controls and-

provisions relating to organimation and management,
' - procedures, record keeping, material coptrol and

accounting, and management review that are necessary to
assure safe operations, including: '

,

3.11.3.2.1 the appointment of a radiation safety officer who
,

is qualified by training and experience in '

radiation protection, and who is available for. i

advice and assistance on radiation safety matters, !

and
,

3.11.3.2.2 the establishment of appropriate administrative
'

y.w A .s to assure, i_.

3.11.3.2.2.1 control of procurement and use of radioactive
material,

.

3.11.3.2.2.2 completion of safety evaluations of proposed uses
of rmA4a=ctive asterial which take into
consideration such matters as the adequacy of
facilities and equipment, train:Ing and experience ;
of the user, and the operating or handling j
Procedures, and

)j.

3.11.3.2.2.3 review, approval, and recording by the radiat, ion 1

safety officer of safety evaluations of proposed !
,uses prepared in accordance with RH 3.11.3.2.2.2, )prior to use of the radioactive material. j,

,

3.11.4 An application for a Type C specific license of broad scope will |
be approved ifs

3.11.4.1 the applicant satisfies the general requirements specified
in RE 3.S;

3.11.4.2 the applicant submits a statement that radioactive
material will be used only by, or under the direct
supervision of, individuals who have received:

3.11.4.2.1 a college degree at the bachelor level, or
equivalent training and experience, in the physical
or biological sciences or in engineering, and

|
1
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3.n.4.2.2 at least 40 hours of training and experience in the
safe handling of radioactive material, and in the
haracteristics 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
radioactivt material to be used; and

3.n.4.3' the applicant has esenh14 =had ad=4=4=trative controls and*

provisions relating to prneurement of radioactive
', material, p w Lues, rt.aord keeping, material control and

accounting, and management review'necessary to assure safe'

| operations.
4

,
3.n.5 , specific licenses of broad scope are subject to the following

!
' conditions: .

;. .

3.n.5.1 Unless specifica11y'atsthertzed," persons licensed pursuant
i to RB 3.n shall not
t ,___

j 3 . n . 5.1.1 . conduct t:cacer studies in the environment involving *
; direct release.of radioactive material;'

i
3.11.5.1.2 receive, acquire,' own, possess, use; or transfer

,

devices con *=4a4=g 100,000 curies (3.7 PBq) or more
of radioactive material in sealed sources used for; --

'' ** irradiation of materials;

I 3.11.5.1.3 conduct activities for which a specific license
issued by the Department under RE 3.10, RE 3.12, or

,

. Parts 7, 14, and is of these regulations'is
required; or'

3 . n . 5.1. 4 add or cause the addition of radioactive material
to any food, beverage, cosmetic, drug, or other
RAT. designed for ingestion or inhalation by, or
application to, a human being.a

'

3. n . 5. 2 Bach Type A specific license of broad scope issued under
this part 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.

i

committee.

3.11.5.3 Each Type B specific license of broad scope issued under'

this part 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.

t

.
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! 3.11.5.4-
; Each Type C specific license of broad scope issued under

this part shall be subject to the condition that,

radioactive material possessed under the license may only; he used by, or under the direct. supervision of,;
individuals who satisfy the requirements of RH 3.11.4.

a gg 3.12 _t ---tal 5=as . --tm for a S=-4 fie Lie ma== to ;^- - 'factsw ., m.- " l e , r== 4 r , or Di-Er N ** - tities, hrAw tm . or Q
-

.A 4,.h re__: = 4 n anAdaa*=tive Material.

3.12.1 Li-=iner *h* Int A= tion of e.Ain., eive Material into hc_'n, tm
| in Exelst Cancentrations..
,

| 3.12-1.1 In addition to the requirements set forth in RE 3.9, a
specific license authorizing the ineroduction of<

i- radioactive material into a AA.; er material owned by
î or in the possession of the licensee or another to be-

3transferred to persons. exempt ender 'RE 3.3.1.2 will be ''

issued if: -

i
| 3.12.1.1.1 the applicant submits a description of the product

_

i or material into which the radioactive material-

i will be introduced, intended use of the radioactive
1 material and the product or material intio which it
;- is introduced, method of introduction, initial )

,,

; concentration of the radioactive material in the--

i product or material, control methods to assure that
i no more than the specified concentration is

.

introduced into the r A-t or material, estimated '.

time interval between introduction and transfer of lthe product er material, and estimated 1

-

concentration of the radioactive material in the '

piwduct or material at the time of transfer; and

3.12.1.1.2 the applicant provides r===<==hle assurance that
the concentraticas of radioact.ive material at the'

time of transfer will not exceed the concentrations
in Schedule A of. this part, that reconcentration of.

the radioactive material in concentrations,

exceeding those in sehadnle A is not likely, that
use of lower concentrations is not feasible, and
that the product or matersal is 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.

,,

e

.
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3.12,1.2 Each person licensed under RH 3.12.1 shall file an annual
| report with the Department which shall identify the type.

and quantity of each product or material into which q;
radioactive material has been introduced during the i

,

| reporting period; name and address of the person who owned
: or possessed the product ur material, into which

radiesctive material has been introduced, at the time of -
'

introduction; the type and quantity of radionuclide
;

! intr ~*'=ad into each such product or material; and the
initial'ocacentrations of the radionuclide in the productj or material at time of transfer of the radioactive;

i ' material by the licensee. If no transfers of radioactive
! material' have been made pursuant to RE 3.12.1 during the
! reporting period, the report shall so indicate. The

report shall cover the year maM ng June 30, and shall bex.
filed within 30 days thereaftnr. .

f

i Lic==iner ++= Di.a Neinn of enA4=_ ;.IVe Material in EXmemt3.12.2

| Ouantities.1/
. 7
.

3.12.2.1, An application for a specific license to distribute -3ERM
to persons exempted from these regulations pursuant to RH'

3.3.2 will be approved it's
.

.

j
the radioactive material is not contained in any

i 3.12.2.1.1 food, beverage, cosmetic, drug, or other comunodity
2 --

designed for ingestion or inhalation by, or..

'

application to, a human being;
j

the radioactive material is in the form of3.12.2.1.2 processed chemical elements, compounds, or,

|~ mixtures, tissue samples, bionssay samples, i
'

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 ce==aMty, product, or device intended,. *
4 for comunercial distribution; and8

e

the applicant submits copies of prototype labels3.12.2.1.3 'and brochures and the Department approves such,

j labels and brochures.
I

,

e

The license issued under RE 3.12.2.1 is subject to the |
3.12.2.2 i

following conditions:
.

*

.
,

I

g/ Authority to transfer possession or control by the manufacturer,device, commodity, or other product
processor, or producer of any equipment,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 U.S. Nuclear Regulatory r'rweission, Washington, D.C.
20555.
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!

3.12.2.2.1 No more than 10 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.

3.12.2.2.2 Each exempt quantity shall be separately and
individually packaged. No more than lo such
packaged exempt quantities shall be contained in
any outer package for transfer to persons exempt *

pursuant to RE 3.3.2. The outer package shall be
isuch that the dose rate at the external surface of1

the package does not exceed 0.5 millirem (5 usv) ;
per hour.

,

"

3.12.2.2.3 The immediate container of each quantity or
separately packaged fractional quantity of
radioactive'-material'shall bear a durable, legible-

label which:
.__

]
3.12.2.2.3.1 identifies the radionuclide and the-quantity

of radioactivity, and ,

1

3.12.2.2.3.2 bears the words " Radioactive Material". j

3.12.2.2 2 In, addition to the' labeling information required by
.

-.

RE 3.12.2.2.3, the label affi.r.ed to the immediate 1

container, or an ac 7 W brochure, shall: I

3.12.2.2.4.1 state that the contents are exempt from
I,icensing state requirements,

3.12.2.2.4.2 bear the words " Radioactive Material-Not for I
Busan Use-Introduction into Foods, i

Beverages, cosmetics, Drugs, or Medicinals,
or into Products Manufactured for Commercial ;

Distribution is Prohibited--Exempt |

Quantities should Not Be Combined", and
.

3.12.2.2.4.3 set forth appropriate additional radiation
safety precautions and instructions relating
to 'the handling, use, storage, and disposal
of the radioactive material.

3.12.2.3 Each person licensed under RE 3.12.2 shall maintain
records identifying, by name and address, each person to
whom radioactive material is transferred for use under RH
3.3.2 or the . equivalent regulations of a Licensing State,
and stating the kinds and quantities of radioactive
material transferred. An annual stannary report stating
the total quantity of each radionuclide transferred under
the specific license shall be filed with the Department.
Each report shall cove,r the year anM ng June 30, and shall
be filed within 30 days thereafter. If no transfers of !

iadioactive material have been made pursuant to RH 3.12.2
,

during the reporting period, the report shall so indicate. !

!
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e

i 3.12.3 Licensine the Incorocration of Naturally Occurrino and

j Accelerator-PrN4m'ed **dioactive Material into Gas and Aerosol
Detectors. An application for a specific license authorizing the,

incorporation of BUutM into gas and aerosol detectors to be4

distributed to persons exempt under RE 3.3.3.3 will be approved.

; if the application satisfies requirements equivalent to those
4 contained in section.32.26 of 10 CFR Part 32. The ==w4- =

quantity of raditse-226 in each device shall not exceed 0.1
,

]
microcurie (3.7 kBq) .

), .

| 3.12.4 Li-=ina *h. ; = Jaeture ==A nistribue4an of Devices to per-a== 1

' r2=== rally Li - =.A nad-e RH 3.6.4. |

i-
.I

! 3.12.4'.1 An application for a specific license to manufacture or j

distribute devices con *=4=ina radioactive material, 1

,

,' excluding W =1 nuclear material, to persons ;-a=*=11y j

licensed under RE 3.6.4 or equivalent regulations of the
j U.S. Eme1==e Regulatsury. commission, an Agreement ~ state, or
,4 a Licensing state will be .yym.d if

3.12.4.1.1 the applicant satisfies the general requ 6 ts of-

i, RB 3.9; -
.

-

1 the applicant submits sufficient information3.12.4.1.2 *
relating to the design, manufacture, prototype4

testing, quality occtrol, labels, proposed uses,
i . ;- - -

installation,, servicing, leak testing, operating..

and safety instructions, and potential hasards of ;

,-

>

,
the device"to provide reasonable assurance thats |

4
i .

3.12.4.1.2.1 the device can be safely operated by persons'

! not having training in radiological,..,

|
protection,

,

a

j 3.12.4.1.2.2 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 is unlikely

that any person will receive in any period
( of 1 calender quarter a dose in excess of 10
i percent of the limits specified in RH 4.6.1,
.

and
|
f

under accident conditions such as fire and 1' 3.12.4.1.2 3 |explosion associated with handling, storage,
and use of the device, it is unlikely that,

any person would receive an external !<

radiat. ion dose or dose comunitment in excess ,

|
of the following organ doses: |4

i

:
~

|**

!

L
-

!
1 |
1 !
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!

9

Whole body; head and trunk;
active. blood-forming
organs; gonaris; or lens ,

. 15 rems (150 mSv)of eye .
i

.. ... . . . . . . .

uanda and forearms; j
,

feet and ankles; localized
areas of skin averaged
over areas no larger
than 1 square centimeter . 200 rems (2 Sv). . .

. 50 rems (500 asv); andOther organs ........ ..

each device bears a durable, legible, clearly |3.12.4.1 3 visible label or labels approved'by the Department, i

which contain in.a clearly identified and separate (
-

1

statement:
. . . . .. . .

3.12.4.1.3.i instructions and precautions necessary to
assure safe installation, operation._.and j

servicing of the device; documents such as i

|operating and service annuals may be
identified in the label and used to provide
this information,

'

tne requirement, or lack of requirement, for~~*
3.12.4.1.3.2 'leak testing, or for testing any "on-off"

==n h==4- and indicator, including the :*

==w4- = time' interval for such testing, and ;
*

!the identification of radioactiva material
by isotope, quantity of radioactivity, and
date of determination of the quantity, and

the information called for in one of the3.12.4.1.3.3 following statements, as appropriate, in the 1

same or substantially similar form:
-

The receipt, possession, use, and
- 3.12.4.1.3.3.1 transfer of this device, Model

, Serial No. 2/, are subject
to a general license or the
equivalent and the regulations of
the U.S. Nuclear Regulatory '

consnission or a State with which the IU.S. Nuclear Regulatory Comunission
has entered into an agreement for.

the exercise of regulatory
authority. This label shall be '

maintained on the device..in a
legible condition. Removal of this
label is prohibited. ,

i

ff The model, serial ntr.nber, and name of the manufacturer or distributor maybe omitted from this label provided the information is elsewhere specified in
labeling affixed to the device.

-
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CAUTION - RADIOACTIVE MATERIAL |

Name of manufacturer or distributor
f

3.12.4.1.3.3.2 The receipt, possession, use, ;

and transfer of this device,
'

Model serial No.,

1/, are subject to a general ,
.

license or the equivalent, +

and the regulations of a i

Licensing state. This label ;

shall be maintained on the >

r. I
device in a legible
condition. Removal of this t

'

label is. prohibited.-
-

,

canrzas - maDxcacrzv marsmiaz, !__

;..

iName of manufacturer or distributor
I

3.12.4.2 in the event the applicant desires that the device be .
required to be tested at intervals longer than 6 months,-

-.
' either for proper operation of the "on-off" merhanism 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 r

interval for the test for leakage of radioactive material,
the Department will consider information which includes,
but is not limited to: ;

3.12.4.2.1 primary containment or source capsule;
^

'

3.12.4.2.2 protection of primary containment;

3.12.4.2.3. me.thod of sealing contain==nt;

3.12.4.2.4 contain==nt construction materials;
. , ,. .

3.12.4.2.5 form of contained radioactive material; ,

|

2/ The model, serial number, and name of the manufacturer or distributor may
be omitted from this label provided the iqformation is elsewhere specified in

1labeling affixed to the device.
- j
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f

f

3.12.4.2.6 maximum temperature withstood during prototype
; tests;

i 3.12.4.2.7 maximum pressure withstood during prototype tests;

; maximum quantity of contained radioactive material;3.12.4.2.8
, ,

3.12.4.2.9 radiotoxicity of contained radioactive material; !
,

and"

j 3.12.4.2.10 operating experience with identical devices or similarly
j . designed and constructed devices.

! 3'.12.4.3 , In the event the applicant desires that the general
licensee under RE 3.6.4, or under equivalent regulationsd

of the U.S. Nuclear Regulatory Commission, an Agreement'

.

State, or a Licensing 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, tett the "on-off' mechanisnt and indicator d r
remove the oevice 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 bases for such estimates. The submitted information..

=h=11 demonstrate that performance of such activity or--

activities by an individumt 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 quarter dose
in *we=== of 10 percent of the limits specified in
RE 4.6.1 of these regulations, j

3.12.4.4 Rach person licensed under RE 3.12.4 to distribute devices
to generally licensed persons shall:

3.12.4.4.1 furnish a copy of the general license contained in
RE 3.6.4 to each person to whom the licensee
directly or through an intermediate person
transfers radioactive material in a device for use
pursuant to the general license contained in RH
3.6.4;

.

*
.

i
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:
I

{ 3.12.4.4.2 furnish a copy of the general license contained in
(; the U.S. Nuclear Regulatory Conseission's, Agreement i

j State's, or Licensing State's regulation equivalent-

[ to RE 3.6.4, or alternatively, furnish a copy of ,

i

: the general license contained in RE 3.6.4 to each '
'

person to whom the. licensee directly or through an ;
i intermediate person transfers radioactive material '

: in a device'for use pursuant to the general license )| of the U.S. Nuclear Regulatory r'a==4=sion, the
i

j Agreement state, or the Licensing state. If a copy i

; .of the general license in RE 3.6.4 is furnished to
such a person, it shall be acW=4ed by a note ' i'

expl=4=4=|' that the use of the device is regulated ]#

.

; by the U.S. Nuclear Regulatory Commission, I
i Agreement state, or Licensing State under
j - requirements substantially the same as those in RE'

; 3.6.4;
e

!
. . .. -.

| 3.12.4.4.3 report to the Department all transfers of such.

| devices to persons for use.under the g=== t
i license in RE 3 6.4. such report shall identify
;. each general licensee by name and address, an
' individual by name and/or position who may
! constitute a point of contact between the
i Department and the general licensee, the type and

model ===har of device transferred, and the.

-* " quantity and type of radioactive material cone =4=ad
j in the device. If one or more intermediate persons .
'

will tegaarily possess the device at the intended
place of use prior to its possession by the user,

! the report shall include identification of each
' " '

1 inter =.A4 mte person by name, address, contact, and
! relationship to the intended user. If no transfers
j have been made to persons generally licensed under
* RH 3.6.4 during the reporting period, the report

shall so indicate. The report shall cover each
'

calender quarter and shall be filed within 30 days
thereafteri,

;

i ~

3.12.4.4.4 furnish reports to other agencies. -.,

5
;

Jd' 3.12.4.4.4.1 . Report to the U.S. Nuclear Regulatory
comunission all transfers of such devices to

; persons for use under the U.S. Nuclear
Regulatory Commissica general license in j

.

j Section 31.5 of 10 CFR Part 31.
t,

4

| 1.12.4.4.4.2 Report to the responsible State agency all |
: transfers of devices manufactured and

distributed pursuant to RE 3.12.4 for use

!>
under a general license in that State's

- regulations equivalent to RH 3.6.4.

t
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3.12.4.4.4.3 Such reports shall identify each general
licensee by name and address, an individual
by n=== and/or position who may constitute a
point of contact between the agency and the
general licensee, the type and model of the
device transferred, and the quantity and
type of radioactive material contained in
the device.. If one or more inter ==diate
persons will temporarily possess the device
at the intended place of use prior to its
possession by the user, the report shall
include identification of each intermediate-
person by name, address, contact, and
relationship to the intended uses. The

, '

report shall be submittpd within 30 days
' * 'after the and of each calendar qutrter in -

which such a device is transferrei to the
. r = " y licensed person.

3.12.4.4.4.4 If no transfers have been made to U.S.~
Nuclear Regulatory Commission licensees'

during the reporting period, this .

information shall be reported to the.U.S.
Nuclear Regulatory Coasaission.

3.12.4.4$4.5- If no transfers have been made to general i--

licensees within a particular state during i

the A % Ling period, this information shall ;

be K % Led to the responsible state agency ;

upon request of that agency; and ,

'

Keep records showing the name, address, and the3.12.4.4.5 .

point of contact for each general licensee to whom j

the transferor directly or through an intermediate
person transfers radioactive material in devices e

for use pursuant to the general license provided in
RH 3.6.4, or equivalent regulations of the U.S.
Nuclear Regulatory N ission, an Agreement state,
or a Licensing state. The records shall show the
date of each transfer, the radionuclide'and the ;

quantity of radioactivity in each device
transferred, the identity of any intermediate- |
person, and compliance with the report requirements I

of RR 3.12.4.4

3.12.5 Snecial 'Reauirements for the Namifacture. Assemb1v. or Renair of
Tm=4naus Safety Devices for Use in Aircraft. An appli W, ion for
a specific license to manufacture, assemble, or repair 1 A nous
safety devices containing tritium or promethium-147 for ur' in

|aircraft, for distribution to persons generally licensed under RE
3.6.5 will be approved ifs

3.12.5.1 the applicant satisfies the general requirements specified
g

in RH 3.9; and

.
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3.12.5.2 the applicant satisfies the requirements of Sections t

32.53,-32.54, 32.55, 32.56, and 32.101 of 10 CFR Part 32, _ j
or their equivalent.

'

i

3.12.6 soecial Reanir-- =ts for Liceus to M=ninfmeture enlibration ,

S&_'rces contm4 n4 ner Americitun-241. Plutm4um or Radium-226 for |

Di=tzihution to Paz= = e e r=rm11v Lia-a==d & M= r RH 3.6.7. An |
!application for a specific license to manufacture calibration and

reference sources containing americium-241, plutonium or ;

radium-226 to persons generally licensed under RE 3.6.7 will be |

approved if:

3.12.6.1 the applicant satisfies the. general requirement of RE 3.9; :

and ,
-

>

3.12.6.2 the applicant satisfies the requirements of Sections i

f32.57, 32.58, 32.59, and 32.102 of 10 CFR Part 32 and
Section 70.39. of:10.CFR~Part:-70.or their equivalent.

;

3.12.7 Reserved. ;.

p== faci.me ==d DistrNie4 .of ==d4=ative Material for certain |
3.12.8 6

In vitro c14=4 a=1 or te --- atory Tes*4 == eM=r e===ral Lie ===e.
!An application for a specific license to ==nufacture or

distribute radioactive material for use under the general license ,

t

of RE 3.6.9 will be' approved ift
!..

the applicant satisfies'the general requirements specified ;
3.12.8.1-

in RE 3.9.
i

the radioactive material is to be prepared for ;

3.12.8.2 distribution in prepackaged units of: i
*

,

tcarbon-14 in units not ---n-44=g 10 microcuries
3.12.8.2.1 (370 kBq) each.

cobalt-57 in units not exa==d4ag 10 microcuries3.12.8.2.2 |(370 kBq)' sach.
~ f

3.12.8.2.3 h S vy -3 (tritium) in units not exceeding 50
microcuriins (1.85 MBq) each.

iodine-125 in units not exa==d4ag 10 microcuries
3.12.8.2.4

|. (370 kBq) each. -

i'

Mock Iodine-125 in units not exceeding 0.053.12.8.2.5 microcurie (1.85 kBq) of iodine-129 and 0.005 .

microcurie (185 Bq) of americium-241 each. |
3

iodine-131 in units not exceeding 10 microcuries
3.12.8.2.6

(370 kBq) each. ,

1

iron-59 in uni}s not exceeding 20 microcuries (7403.12.8.2.7 !

kBq) each.
. :

.
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|

|

3.12.8.2.8 selenium-75 in units not exceeding 10 microcuries
,

(370 kBq) each. ;

1
1

3.12.s.3 each prepackaged unit bears a durable, clearly visible j
label: ,

I

j 3.12.8.3.1' identifying the radioactive contents as to eh==4 cal I' form and radionuclide, and indicating that the
,

amount of radioactivity does not exceed 10 !,

i microcuries (370 kBq) of iodine-125, iodine-131, i

carbon-14, cobalt-57, or selenium-75; 50 |
: mi- les (1.85 MBq) of hydrogen-3 (tritium); 20
) nicrocuries (740 kBq) of iron-59; or Mock
| Indin=-125 in units not e- " na 0.05 microcurie,

(1.85 kmq) of iodine-129 and 0.095 microcurie (1s5
i sq) of americium-241 each; and
4 .

4

; 3.12.s.3.2 displayinir^.he radiation. caution symbol-described
; in RE 4.27.1 and the words, "CADTICST, RADIOACTIVE
| MATERIAL", and 'Not for Internal or Externa.J,_Use in
| Bumans or a=4==1 s" .'

--

i

! 3.12.s.4 ces of the following statements, as appropriate, or a
; substantially similar statement which contains the
i information called for in one of the following statements,.

j
'

appears on a label affixed to each prepackaged unit or-.

appears in a leaflet or brochure which acW=4es the 1

package !

'
3.12.8.4.1 This radioactive material may be received,

acquired, possessed, and used only by physicians, .. I

veterinarians, clinical laboratories or hospitals !
and only for M 21Q2 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 the

'

regulations and a general license of the U.S. *

,

Nuclear Regulatory, Commission or of a State with
which the Comunission has entered into an agreement
for the exercise of regulatory authority.

Name of manufacturer
,

t
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3.12.s.4.2 This-radioactive material may be received, *

acquired, possessed, and used only by physicians,
veterinarians, clinical laboratories or hospitals
and only for in y,11xg;t clinical or laboratory tests
not involving internal or external =d=4nistration
of the material, or the radiation therefrom, to
human beings or animals. Its receipt, acquisition,
possession, use, and transfer are subject to the,

regulations and a general license of a Licensing
state.

Name of manufacturer

3.12.s.5 the label affixed to the unit, or the leaflet or brochure
which aW=4 es the package, ar=*=4n= adequateS
information as to the precautions to bd observed in

,

handling and storing such radiaantive material. In the
case of the Mock Iodine-125 reference or calibration
source, the information am=ying the source maist also
contain directions to the licensee regarding the isste

requirements .et out da RE 4.33 of thesed 4 =='== 1 s<

regulations..

3.12.9 Lin aamina the p=ninfacture mad Distribution of Ice Detection .

Devices. An application for a specific license to manufacture and-.

distribute ice detection devices to persons generally licensed~--
*

under RE 3.6.10 will be approved if:

3.12.9.1 the applicant satisfies the general requirements of RE
3.9; and

i 3.12.9.2 the criteria of Sectiocs 32.61, 32.62, and 32.103 of 10
CFR Part 32 are met.

3.12.10 i:- =if ad.- =ad Distr 41=neien of *=diaah=- -uticals canem4 n4 ns
*=d4 oactive Material for M= dical Use mdar Groun Licenses. An I

application for a specific license to manufacture and distribute
_

iradiopharmaceuticals containing radioactive material for us'e by
persons licensed pursuant'to this part for the uses listed in !

iRN 7.30, RH 7.32, and RH 7.36 of these regulations will be
approved if: |

|
'

3.12.10.1 the applicant satisfies the general requirements specified
in RH 3.9 of this part; j

F

!
3.12.10.2 the applicant submits evidence that

I
3.12.10.2.1 the radiaah=emaceutical cone =4=4== radioactive material

'will be manufactured, labeled, and packaged in accordance
with the Federal Food, Drug and Cosmetic Act'or the Public |
Health Service Act, such as a new drug application (NDA) i

approved by the Food and ' Drug ad=4nistration (FDA) , or a
' Notice of Claimed Invhstigaticeal Exemption for a New
Drug" (IND) that has been accepted by the FDA, or

.
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+

i
:
1

3.12.10.2.2 the manufacture and distribution of the I
1 radiopharmaceutical containing radioactive material is not
j subject to the Federal Food, Drug and Cosmetic Act and the
! Public Health Service Act;

! 3.12.10.3 the applicant submits information on the radionuclide,
,

j chemical and physical form, packaging including maximum i

; activity per package, and shielding provided by the j
packaging of the radioactive material which is appropriate ,

; for safe handling and storage of radiopharmaceuticals by
1' group licensees; and
I i

3.12.10.4.1 the label affixed to each package of the |
r=44 @ = w eeutieml contains information on the i,

radionuclide, quantity, and date of assay and the label
affixed to each package, or the leaflet or L. h e which i

1

j a----- .==4es each package, contains a statement that the-

; radiopharmaceutical-is-tiosased;by. the.I-y we for ,

1- distribution to persons licensed pursuant to this part for
,

the uses listed in RE 7.30, RE 7.32, and RE 7.36 of these '
>

regulations or under equivalent licenses of the U.Y.'

:

| Nuclear Regulatory Commission, an Agreement State, or a i
'

[ Licensing State. ;

}_ 3.12.10.4.2 the labels, leaflets, or brochures required by RR :

; 3.12.10.4.1 are in addition to the labeling required by |
"

| the Food and Drug adminiatration (FDA) and they may be
j separate from or, with the -yr. m 1 of FDA, may be ,

| combined with the labeling required by FDA. -

I; 3.12.11 Manufacture and Distribution of Generators or Reacent Kits for -4
*

Prenaration of Radicoharmaceuticalg containine Radioactive
! Material.lgf An application for a specific license to manufacture 1

j and distribute generators or reagent kits containing radioactive j

i material for preparation of radiopharmaceuticals by persons >

! licensed pursuant to this part for the uses listed in RH 7.32 I

| will be approved ifs
l

3.12.11.1 the applicant satisfies the' general requirements specified'

;.

in RH 3.9; l*

i 3.12.11.2 the applicant submits evidence that:

1
4

j 19] Although the Department does not regulate the manufacture and distribution
i of reagent kits that do not contain radioactive material, it does regulate the

j use of such reagent kits for the preparation of radiopharmaceuticals
cone =4aing radioactive material as part of its licensing and regulation of the;

! users of radioactive material. Any ==nufacturer of reagent kits that do not
contain radioactive material who desires to have the reagent kits approved by

,

i the Department for use by persons licensed pursuant to RH 7.32 of this part
may submit the pertinent information spec {fied in RH 3.12.11.I

i

..

1

!
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,

i
i: 3.12.11.2.1 the generator or reagent kit is to be manufactured, labeled '

and packaged in accordance with the Federal Food, Drug and
Cosmetic Act or the Public Health Service Act, such as a new"

'

drug application (NDA) approved by the Food and Drug '

Administration (FDA), or a " Notice of Claimed Investigational
Exemption for a New Drug" (IND) that has been accepted by the

,
'

i FDA, or
,

i3.12.11.2.2' the manufacture and distribution of thekit are not subiect to the Federal Food, generator or reagent
,

;-
Drug and Cosmetic :Act and the Public Health Service Acts !

3.12.11.3 the applicant submits information on the radionuclide, ichemical and physical form, packaging including maximum !
-

activity per package, and shielding provided by the packaging
of the radioactive material contained in the generator or

v. reagent kit;
, ,

3.12.11.4 the label affixed to the generator or reagent kit contains
'

information on the radionuclide, quantity, and date of assay; ;

and

3.12.11.5 the label affixed to the generator or reagent kit, or the
leaflet or brochure which acct =panies the generator or

,

,

reagent kit, contains: ;

3.12.11.5.1 adequate information, from a radiation safety standpoint on
the procedures to be followed and the equipment and shielding i
to be used in eluting the generator or processing. radioactive

~

material with the reagent kit, and i
''--

'

3.12.11.5.2 a statement that this generator or reagent kit, as
appropriate, is approved for use by persons licensed by the
Department pursuant to RH 7.32 of these regulations or under
equivalent licenses of the U.S. Nuclear Regulatory
Comunission, an Agreement state, or a Licensing state. The !

'

labels, leaflets or brochures r by RE 3.12.11 are in |addition to the labeling required the Food and Drug f

Administration (FDA) and they may separate from or, with '

the approval of FDA, may be combaned with the labeling
required by FDA.

,

,

3.12.12 M = ufacture mad DEstribution of S>urces or Devices conta4nina
nam oactive Maternal for W * cal 'Jae . An application Zor a specific
license to ==nnfacture and distra xite sources and devices containing.

radioactive material to persons licensed pursuant to Part 7 for use
as a calibration or reference source or for the uses listed in RE
7.40 and RH 7.42 of these regulations will be approved if -

3.12.12.1 the applicant satisfies the general requirements in RE 3.9 of
this part;

3.12.12.2 the applicant cubmits sufficient information regarding each
type of source or device pertinent to an evaluation of its
radiation safety, including: ;

3.12.12.2.1 the radioactive material contained, its chemical and physical
r

'

form, and amount, |

3.12.12.2.2 details of design and construction of the source or device,

procedures for, and results of, device will maintain itsprototype tests to3.12.12.2.3
d==anatrate that the source or
integrity under stresses likely to be encountered in normal
use and accidents, ,
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3.12.12.2.4 for devices containing radioactive material, the radiation
profile of a prototype device,

3.12.12.2.5 details of quality control procedures to assure that
, production sources and devices meet the standards of the
i design and prototype tests,

4- 3.12.12.2.6 procedures and standards for calibrating sources and devices,

| 3.12.12.2.7 legend and methods for labeling sources and devices as to
their radioactive content, and'

3.12.12.2.8 instructions for handling and storing the source or device
| from the radiation safety atandpoints 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 summarised.on the label and4

j printed in detail on a brochure which is referenced on the
label;.

. 3.12.12.3 the label affixed to the source or device, or.to the-

t permanent storage container for the source or device,
contains information on the radionuclide, quantity, and date4

i

of assay,by the Department for distribution to personsand a statement that the source or device is<

'

licensed
'

licensed pursuant to RR 7.40 and RE 7.42 of these regulations
or under equivalent licenses of the U.S. Nuclear Regulatory
cn==4 saion, an Agreement state, or a Licensing state,
provided that such labeling for sources which do not require..

long term storage may be on a leaflet or brochure which-.

ac w aies the source;

3.12.12.4 in the event the applicant desires that the source or device
be required to be tested for leakage of radioactive material
at intervals longer than 6 months, the applicant shall
include in the application sufficient information to
d==nnetrate 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; and

3.12.12.5 in determining the accept Lie interval for test of leakage of
radioactive material the Department will considerinformation that includes, but is not limited to:.

3.12.12.5.1 primary containment or source capsule,

3.12.12.5.2 protection of primary containment,

3.12.12.5.3 method of sealing containment,

3.12.12.5.4 containment construction materials,

3.12.12.5.5 form of contained radioactive material,

3.12.12.5.6 maximum temperature withstood during prototype tests,

3.12.12.5.7 maximum pressure withstood durinr; prototype tests,

3.12.12.5.8 maximum quantity of contained radioactive material,

3.12.12.5.9 radiotoxicity of contained radioactive material, and
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i

;

i,

3.12.12.5.10 operating experience'with identical sources or devices'

or similarly designed and constructed sources or
, devices.
4

; 3.12.13 Reauir - ats for License to Manufacture and Distribute Inrhutrial*- FIOducts Containino Deoleted Uranium for Mass-Volume Anolications.
3.12.13.1 An application for a specific license to manufacture

industrial products anB devices containing depleted uranium .
for use pursuant to RH 3.5.5 or equivalent regulations of the
U.S. Nuclear Regulatory Commission or an Agreement State will
be approved if:

3.12.13.1.1 the applicant satisfies the general requirements specified in
RH 3.9;

. 1

3.12.13.1.2 the applicant submits sufficient information relating to the j
design, manufacture, prototype testing,, quality control i

'-

procedures, he industrial product or device to providelabeling or marking, proposed uses, and potentialjnazards of t <

r== - =hle 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 I calender
quarter a radiation dose in excess of 10 percent of the
limits specified in RE 4.6.1 of these regulations; and

licant submits sufficient information r rding the !3.12.13.1.'3 the S ial product or device and the presence oY depletedindus
uranium for a mass-volume application in the product or'
device to provide r===anahle assurance that unii3ue benefits-.

, , '

will accrue to the
-'

product or device. public because of the usefulness of the j

3.12.13.2 In the case of an industrial product or device whose unique

benefits are questionable, license under RH 3.12.13 only if.the Department will approve an
anolication for a specific

~ '

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 Ithe environment. {

3.12.13.3 The Department may deny any application for a specific I

license under RH 3.12.13 if the end use(s) of the industrial i

product or device cannot be r===an=h1y foreseen.

3.12.13.4 Each person licensed pursuant to RH 3.12.13.1 shall:

3.12.13.4.1 maintain the level of quality control re ired by the license-
in the manufacture of the ini!tustrial p et or device, and
in the installation of the depleted uranium into the product
or device

3.12.13.4.2 label or mark each unit to:

3.12.13.4.2.1 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

.
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3.12.13.4.2.2 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 U.S. Nuclear Regulatory
Commission or an Agreement State;

3.12.13.4.3 assure that the depleted uranium before being installed in
each product or device has been impressed with the following
1egend clearly legible through any plating or other covering:*

" Depleted Uranium";

3.12.13.4.4.1 furnish a copy of the general license contained
in RH 3.5.5 and a copy of Department Form
OR-RH-52 to each person to whom the specific
licensee transfers depleted uranium in a
product or device for use pursuant to the

- general license contained in RH 3.5.5, or

3.12.13.4.4.2 furnish a copy of the general license contained
in the U.S. Nuclear Regulatory Commission's or
Agreement. State's regulation equivalent to
RH 3.5.5 and a copy of the U.S. Nuclear
Regulatory Comunission's or Agreement State's
certificate, or alternatively, furnish a copy ,

,

of the general license contained in RH 3.5.5 |
and a copy of Department Form OR-RH-52 to each l
person to whom the specific licensee transfers

'

depleted uranium in a product or device for use
pursuant to the general license of the U.S.. Nuclear Regulatory Commission or an Agreement-

State, with a note explaining that use of the
.

--*

product or device is regulated by the U.S.
Nuclear Regulatory r'rummission or an Agreement
State under requirements substantially the same
as those in RH 3.5.5;

"

3.12.13.4.5 report to the Department all transfers of industrial products
or devices to persons for use imaw the general license in
RH 3.5.5. Such report shall identify each general licensee by
name and address, an individual by name and/or 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 30 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 RH 3.5.5 during the
reporting period, the report shall so indicate;

3.12.13.4.6.1 report to the U.S. Nuclear Regulatory
Commission all transfers of industrial products
or devices to persons for use under the U.S.
Nuclear Regulatory Commission general license
in Section 40.25 of 10 CFR Part 40,

3.12.13.4.6.2 report to the responsible State agency all
transfers of devices manufactured and
distributed pursuant to RH 3.12.13 for use
under a general license in that State's
regulations equivalent to RH 3.5.5,
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;

|

i

<

i: -3.12.13.4.6.3 such report shall identify each general ,

!licensee by name and address, an individual by
name and/or-position who may constitute a point |of contact between the agency and the general
licensee, the type and model number of the j
device transferred, and the quantity of
depleted uranium contained in the product or
device. The report shall be submitted within
30 days after the end of each calendar quarter ;

in which such product or device is transferred !

to the generally licensed person, !

3.12.13.4.6.4 if no transfers.have been made to U.S. Nuclear e

Regulatory Commission licensees during the i
reporting period, this information shall be

'

reported to the U.S. Nuclear Regulatory
Comunission, and

>,
;

! 3.12.13.4.6.5 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;
and )

3.12.13.4.7- keep records showing the name, address, and point of contact'
for each general licensee to whom the specific licensee
transfers depleted uranium in industrial products or devices
for use pursuant to the general license provided in RE 3.5.5
or equivalent regulations of the U.S. Nuclear Regulatory.. Comunission or an Agreement state. The records shall be,,

maintained for a period of 2 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 section.

RH 3.13 Third Party Ma M . If the applicant consents, the Department may

pay for the services of.greements for the applicant to engage andenter into third party a
a third party contractor to p re the

environmental impact analysis required under RE 18.4 /or to
furnish an opinica of independent experts, satisfactory to the

in respect to the completeness and adequacy of anyDepartment,information or data furnished by the applicant and on any aspect of
the applicant's project or effects thereof.

3.13.1 When the license applicant pays for a third party agreement,
the monies. paid for the consultant shall.not be charged as
part of the fees required under Part 12 of these regulations.

3.13.2 In proceeding under the third party agreement, the Department
shall carry out the following practices:

Such contractor shall'be chosen solely by the3.13.2.1
Department.

3.13.2.2 The Department shall manage the contract. ]

3.13.2.3 The consultant shall be selected based on theconsultant's ability relevant and applicable work
experience and an absence of conflict of interest.Third party contractors will be required to execute a >

disclosure statement signifying they have no financial ,

or other conflicting interest in the outcome of the 1

project.-

!
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i

3.13.2.4 The Department shall specify the information to be
developed and supervise the gathering, analysis and
presentation of the information. The Department shall
have sole authority for approval and modification of f
the statement, analysis, and conclusions included in
third party's report.

,

'RH 3.14 Issuance of Soecific Licenses.

3.14.1 Upon a determination that an application meets the requirements of ;the Act and the regulations of the Department, 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.-

'

3.14.2 The Department may inco rate in any license at the time of
issuance, or thereafter appropriate rule, regulation, or order, !'

j - such additional requirements and conditions with respect to the '

l licensee's receipt, possession, use, and transfer of radioactive
I material subject to this part as it deems . appropriate or necessary
! in order to

|3.14.2.1 minimize danger to public health and safety or property; i

i 3.14.2.2 require such reports and the keeping of such records, and to I*
'

provide for such inspections of activities under the license
as may be appropriate or necessary; and |

| 3.14.2.3 prevent loss or theft of material subject to this part. |
.,

f - . 3 .14 . 3 ' Whenever the Department denies an application for a new license or a
-

license renewal, the Department will notify the applicant in writing
stating the gi.,-.ds for denial. Upon denial, the applicant may
request a hearing pursuant to sections 24-4-104 and 24-4-105, C.R.S.

RH 3.15 Soecific Terms and conditions of License.
! 3.15.7 Each license issued pursuant to this part shall be subject to all |

L the provisicar of- the Act, now or hereafter in effect, and to all
| rules, regulations, and orders of the Department. j

.

! 3.15.2 No license issued or granted under this and no right to possess
or utilize radioactive material granted any license issued
pursuant to this part shall be transferr assigned or in any,==nnar 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 the Act,
now or hereaf ter in effect, and to all valid rules, regulations, and I

orders of the Department, and shall give its consent in writing.

( 3.15.3 Each person licensed by the Department pursuant to this part shall
'' confine use and possession of the material licensed to the locations

and purposes autnorized in the license.

3.15.4 Each licensee shall notify the Department in writing when the
licensee decides to perman'sntly discontinue all activities involving ,

materials authorized under the license. |
'

3.15.5 Each licensee shall notify the Department in writing inanediately
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:

3.15.5.1 the licensee; I

l
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3.15.5.2 an entity (as that term is defined in 11 U.S.C. 101(14))controlling the licensee or listing the license or licensee
as property of the estate; or

3.15.5.3 an affiliate (as that t.erm is defined in 11 U.S.C. 101 (2))of the licensee.

The notification specified in RH 3.15.5 shall include the bankruptcy3.15.6
court in which the petition for bankruptcy was filed and the date of
the filing of the petition.

RJi 3.16 Exniration. Termination, and Tiinalv nace===4 ssionina of Licenses.
3.16.1 Definition: *

,

As used in this regulation " principal activities" means activities
authorized by the license m.tich are essential to achieving the*- e(s) for which the license was issued or.m==ndad. Storage

which no licensed material is accessed for use or disposal
ivities incidental to decone==4 nation or decommissioning areand a

not principal activities.

3.16.2 Expiration.

3.16.2.1' Except as provided in RR 3.17.2 each specific license shall
expire at the end of the specified day in the month and year
stated therein

3.16.2.2 Each ific license revoked by the Department expires'at
the of the day on the date of final determination to ---

..
-*

revoke the license, or on the expiration date stated in the
determination, or as otherwise provided by order.

3.16.2.3 Each specific license continues in effect, beyond the
expiration date if necessary, with respect to possession of
radioactive materials until the Department notifies the
licensee in writing that the license is terminated.

3.16.3 Each licensee shall notify the Department inmoediately, in writing,
and request termination of the license when the licensee decides to
terminate all activities involving radioactive material authorized
under the license. This notification and request for termination of
the license must include the reports and information specified in RH
3.16.9.1 and RE 3.16.9.2..

3.16.3.1 No less than 30 days before the e.xpiration date specified in
the license, the licensee shall either:

3.16.3.1.1 submit an application for license renewal under
RH 3.17; or

3.16.3.1.2 notify the Department, in writing, if the licensee
decides not to renew the license.

If a licensee does not submit an a3.16.4 under RN 3.17, the licensee shall,pplication for license renewalon or before the expiration date
specified in the license:

3.16.4.1 terudnate use of radioactive material; and

3.16.4.2 meet the requirements of RH 3.16.6.

f
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;

; 3.16.5 If detectable levels of residual radioactive contamination-

attributable to activities conducted under the license are found,
the license continues in effect beyond the expiration date, if1 necessary, with respect to possession of residual radioactive'

material present as contamination until the Department notifies the
licensee in writing that the license is terminated.

3.16.5.1 Each licensee who possesses residual radioactive material
, under RH 3.16.5, following the expiration data specified in'

the license shall:
'

3.16.5.1.1 limit actions involving radioactive material to those
related to decont==ination and other activities<

related to preparation for release for unrestricted''

use; and

j 3.16.5.1.2. continue to control' entry to restricted areas until
they are suitable for release for unrestricted use and

4

'
the Department notifies the licensee in writing that

.

the license is terminated.,

! 3.16.6 Timelv Dec=4 ssie=4 ==.
3.16.6.1 Within 60 days of the occurrence of any of the following, the'

licensee shall notify the Division in writing of such
occurrence, and either begin deccanaissioning its site, or any
separate building or outdoor area that contains residual,

j radioactivity so that the building or outdoor area is
- suitable for release in accordance with requirements, or
j submit within 12 months of notification a decommissioning-

' ' ' *

plan, if required by RE 3.16.6.3, and begin decommissioning,

; upon approval of that plan if:

3.16.6.1.1 The license has expired pursuant to RN 3.16.2.1 or
3.16.2.2 of this section; or

,

3.16.6.1.2 The licensee has decided to permanently cease
j principal activities, as defined in this part, at the
j entire site or in any separate building or outdoor

area that cocemina residhal radioactivity such that
I the building or outdoor area is unsuitable for release

in accordance with Department requirements; or
*

3.16.6.1.3 No principal activities under the license have been
*

conducted for a period of 24 months; or
'

'

3.16.6.1.4 No principal activities have been conducted for a
period of 24 months in any separate building or .

r

1 outdoor area that contains residual radioactivity such
! that the buil or outdoor are is unsuitable for
j- release in accor ce with Department requirements.

3.16.6.2 The Department may grant a request to extend the time periods
established in RE 3.16.6.1 if the Department determines that

2 this relief is not detrimental to the public health and
safety and is otherwise in the public interest. The request

j must be submitted no later than 30 days before notification
pursuant to RE 3.16.6.1 of this section. The schedule for

i decommissioning set forth in RH 3.16.6.1 may not commence
j until the Department has made a determination on the request,
i

4

!

1
,
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.1
i

! 3.16.6.3 A decommissioning plan must be snheitted if required by
J license condition or if the procedures and activities
: necessary to carry out decomunissioning of the site or

. separate building or outdoor area have not been previouslys

1 approved by the Department and these procedures could
i increase potential health and safety impacts to workers or to
: the public, such as in any of the following cases:
,

| 3.16.6.3.1 Procedures would involve techniques not applied
: routinely during cleanup or maintenance operations; :
1 . .

7 3.16.6.3.2 Workers would be entering areas not normally
? occupied where surface conemmination and radiation

levels are significantly higher than routinely I
encountered during operation; |

3.16. 6. 3. 3 ' . Procedures could result in si ficantly greater
airborne concentrations of _ 4 - eive materials

!'than,are present during operation; or j..

3.16.6.3.4 Procedures-could result in signifinantly greater
releases of radioactive material to the envimt
than those associated with operation. |

> ,

3.16.6.4 ,
The Department may approve an alternate schanhile for submittal ;

of a decommissioning plan required pursuant to RH 3.16.6.1 of
~

this section if the Department determines that the alternative .

fschadale is necessary to the effective conduct of
decomunissioning operations and present no undue risk from ' i-

radiation to the public health and safety and is otherwise in ;
'

- -'

the public interest. , ,

3.16.'6.5 Fisce'.ses such as those listed in RH 3.16.6.3 of this section !
with potential health and safety impacts may not be carried out
prior to approval of the d - '==ioning plan. |

3.16.6.6 The sed decammissioning plan for the site or separate :

buil or outdoor area must include:
3.16.6.6.1 A description of the conditions of the site or ,

separate building or outdoor area sufficient to~

evaluate the acceptability of the plan; ,

;

3.16.6.6.2 A description of planned deocamissioning activities; ,.

!

3.16.6.6.3 A description of methods used to ensure protection ,

i

hazards during decommissioning; gainst radiationof workers and the envirorument a
,

3.16.6.6.4 A description of the p1=anad final radiation survey
and;

I

3.16.6.6.5 An updated detailed cost estimate for
decosanissioning, cougarison of that estimate with |
present funds set aside for deeneminainning, and a i

plan for assuring the av=41mhility of adequate funds
for completion of daccessissioning.

3.16.6.6.6 For decoaunissioning plans calling for completion of |

decommissinninty later Phan 24 months after plan
approval, the plan shall include a justification for
the delay based on the criteria in RH 3.16.8 of this

,
section
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1

3.16.6.7 The proposed decommissioning plan will be approved by the
Department if the information therein demonstrates that the
decommissioning will be complete.d as soon as practicable and
that the health and safety of workers and the public will be I'
adequately protected.

!

3.16.7 Except as provided in RH 3.16.8 of this section:

3.16.7.1 Licensees shall complete deconunissioning of the site or
|separate building or outdoor area as soon as practicable but no

later than 24 months following the initiation of <j
decommissioning. !

l
3.16.7.2 when de - insioning involves the entire site, the liceasee

|shall request license termination as soon as practicable but no :later 24 months following the initiation of decommissioning.
3

3.16.8 The Department may approve a request for an alternative schedule for
;letion of de - usioning of the site or separate building ore '

out r area, and license termination if appr4riate, if the
Department determines that the alternative is warranted byconsideration of the following:

3.16.8.1 Whether it is technically feasible to complete decommissioning
within the allotted 24-acnth period; t

3.16.8.2 Whether sufficient waste disposal capacity is availnble to
e.llow completico of. decommissioning with the allotted 24-month
Period;

..
.

~~

3.16.8.3 whether a significant volume reduction in wastes requiring 1

disposal will be achieved by allowing short-lived radionuclides
to decay;

IWhether a si ificant reduction in radiation sure to3.16.8.4
workers can k achieved by allowing short-liv b adionuclides i

to decay; and

w' 3.16.8.5 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, grouna- ;

water treatment activities, manitored natural ground-water r

restoration, actions that could result in more environmental !

harm than deferred cleanup, and other factors beyond the |
control of the licensee.

-

1

3.16.9 As the final step in decommissioning, the licensee shall:

3.16.9.1 Certify the disposition of all licensed material, including
.'accumulated wastes, by submitting a completed Department Form

AOR-RE-23 or equivalent information; and

3.16.9.2 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 that the
premises are suitable for release in some other manner. The !

licensee shall, as appropriate: !

4

|
.

|

|
|
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3.16.9.2.1 Report levels of gamma radiation in units of
millisieverts (microroentgen) per hour at one meter
from surfaces, and report levels of radioactivity, i

including alpha and beta, in units of megabecquerals t

(disintegratzons per minute of microcuries) per 100
square centimeters-removable and fixed-for surfaces, i

'
megabecquerels (microcuries) per milliliter for
water, and becquerals (picoeuries) per gram for ;

solids such as soils or concrete; and

3.16.9.2.2 specify the survey instrument (s) used and certify |
that each instrument is properly calibrated and ;

tested. ;

*
3,16.10 Specific licenses, inclurHng expired licenses, will be terminated by

written notice to the licensee when the depart =nt determines that:.

3.16.10.1'. Radioactive materials has been properly disposed;

3.16.10.2 Reasonable effort has been made to eliminate residual i

radioactive cone ==4 nation if present; and {

3.16.10.3 A radiation survey has been performed which de=anstrates:

3.16.10.3.1 That the premises are suitable for release in |.
accordance with Department requirements; or >

3.16.10.3.2 other information submitted by the licensee is I
sufficient to <%=an=trate that the premises are.
suitable for release in accordance with Department-. .

requirements.~--

t

RE 3.17 Renewal of Licenses.
3.17.1 Applications for renewal of specific licenses shall be filed in '

accordance with RH 3.8.

3.17.2 In any case in which a licensee, not less than 30 days prior to '
'

expiration of his existing license, has filed an application in
5proper form for renewal or for a new license authorizing the sameactivities, such existing license shall not expire until final action

by the Department. j

RH 3.18 A =ad="t of Licenses at Reauest of Licensee. Applications for
===*= ant of a license shall be Ziled in accordance with RE 3.8 and ;

.

shall specify the respects in which the licensee desires the license -

to be ==nded and the swuods for such ==nd-nt. *

RH 3.19 Aaency Action on Apolications to Renew and Amend.. In considering an s

'application by a licensee to renew or amend the license, the
Department will apply the criteria set forth in RH 3.9 and RH 3.10,
RH 3.11 RH 14, 16 and 1B of these
regulations,3.12, and in Parts 5, 7,,

as applicable.-
7|

Licenses Bald at the Time of the Effective [
Date of These Regulations

RH 3.20 Reserved. ;

f
'

RH 3.21 Reserved.
! !

!

2

1
'
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Transfer of Materials
{i RH 3.22 Transfer of Material. I
:

4 3.22.1 No licensee shall transfer radioactive material except as authorized
j pursuant to RH 3.22. ;

t

3.22.2 Except as otherwise provided in his license and subject to the
provisions of RH 3.22.3 and RE 3.22.4, any licensee may transferradioactive material: i

i

! 3.22.2.1 to the Department;n/ ):
1; 3.22.2.2 to the U.S. Department of Energy; |

4

!*
3.22.2.3 to any person exempt from the regulations in this part to the

!extent permitted under such exemption;7
.

! 3.22.2.4 to any person authorized to receive such material smaler terms
'

of a general license or its equivalent, or a specific license3

or equivalent licensing docement, issued by the Department, the4

U.S. Nuclear Regulatory r,== mission, any Agreement State or anyLicensing State, or to any person otherwise authorized to
receive such sterial by the Federal Government or any agency'

thereof, the Department, an Auc ----t State, or a LicensingState; or
3.22.2.5 as otherwise authorized by the Department in writing.
3.22.3 Before transferring radioactive. material to a specific licensee of

the Department, theState or a Licensin.U.S. Nuclear Regulatory Commission, an Agreement** g State, or to a general licensee who is required*

to register with the Department, the U.S. Nuclear Regulatory-
Commission an Agreement State.or a Licensing State prior to receiptof 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. "*'

3.22.4 Any of the following methods for the verification required by
RR 3.22.3 is acceptable: ;

;

3.22.4.1 The transferor may possess and read a current copy of the |
transferee's specific license or registration certificate.

3.22.4.2 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 1

the license or registration certificate number, issuing agency, !
and expiration date.

]

3.22.4.3 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
transrerred, specifying the license or registration certificate

number, issuing agency, and expiration date;ithin 10 days.provided, that the i
oral certification is confirmed in writing w

M / A licensee may transfer material to the Department only after receiving prior
approval from the Department.
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3.22.4.4 The transferor may obtain'other :.nformation compiled by a4

reporting service from official records of the Department, the,

i U.S. Nuclear Regulatory Commiss:.::n, an Agreement Sta te, or a
Licensing State regarding the identity of licensees and *ke'

scope and expiration dates of h renses and registration

' 3.22.4.5 When none of the methods of verification described in RH
3.22.4.1 through RH 3.22.4.4 are readily available or when a

; transferor desires to verify that information received by one
; of such methods is correct or u .to-date, the transferor may

obtain and record confirmatior hem the Department, the U.S.
i Nuclear Regulatory Commission, er an Agreement State, or a
'

Licensing state that the transferee is licensed to receive the
; radioactive material. -

3.22.5 Shipment and transport of radioactive raterial shall be in accordance
with the provisions of Part 17 of these regulations.

,'
a

Modification and Revocation of Licenses *

| RH 3.23 Modification and Revocation of Licenses.
i 3.23.1 The terms and eann94tions of all licenses shall be subject to
1 amendment, revision, or modification or the license may be s2 p- M

' , or revoked by reason of == anti =*nts to the Act, or by reason of rules,i-
regulations, and orders issued by the Department.;

) 3.23.2 Any license may be revoked, suspended, or modified, in whole or in
part, for any material false statement in the application or any,

i .. statement of fact required under provisions of the Act, 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
i Department to refuse to grant a license on an original application,

or for violation of, or failure to observe any of the terms and,

; conditions of the Act, or of the license, or of any rule, regulation,
: or order of the Department.
1

i 3.23.3 Except in cases of willfulness or those in which the public health,
t interest or safety requires otherwise, no license shall be modified,
j . suspended, or revoked unless, prior to the institution of wE-x:44=gs

therefor facts or ea=*h t which may warrant such action shall havebeen calied 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.

Reciprocity -

,

RH 3.24 Recinrocal Recoanition of Licenses.

3.24.1 Licenses of Evorodnet. Source. and snecial Nuclear Material in
Ouantities Not sufficient to Form a Critical Mass.

3.24.1.1 -Subject to these regulations, any person who holds a specific-

license from the U. S. Nuclear Regulatory r ,== mission or an
Au z----t 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 for a period not in excess of 180 days in any
calendar year provided that:

'

3.24.1.1.1 the licensing document does not limit the activity
authorized by such document to specified-

installations or locations;
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1

-3.24.1.1.2 the out-of-state licensee notifies the Department in !
j writing at least 3 days prior to engaging in such ;

activity. Such notification shall indicate the
,-

>'

location, period, and type of proposed possession
4 and use within the State, and shall be accompanied ,

!

; by a copy of the pertinent licensing document. If :

for a specific case, the.3 day period would impose, |!.- an undue hardship on the out-of-state licensee, the
" licensee may, upon application.to the Department,
i obtsin perialssion to proceed sooner. The Department

.'
r

g may waive the requirement for. filing additional
. written notifications during the remainder of the !
! calendar year following the receipt of the initial
1 notification from a person enggg in activitiesunder the general license prov in RH 3.24.1.1; i

!f '3.24.1.1.3 the out-of-state licensee complies with all ;
applicable regulations of the Department and with2

i;
all the terms and conditions of the licensing '

1 document, except any such terms and conditions which ;
i may be inconsistent with app'licable regulations of
; the Department; .

1 3.24.1.1.4 the out-of-state licensee supplies such other j
j information as the Department may request; and ',,

s

; 3.24.1.1.5 the out-of-state licensee shall'not transfer er |
dispose of radioactive material possessed or used i

,

1- under the general license provided in RH 3.24.1.1 a

except by transfer to a person:,

I. ~ 3.24.1.1.5.11 specifically licensed by the Deparement or by !
!

.

the U. S. fruclear Regulatory Coseniss.f on to !

; receive such material, or

; 3.24.1.1.5.2 exempt from the requirements for a license |
for such material under RE 3.3.1. *4

I
3.24.1.2 Notwithstanding the provisions of RH 3.24.1.1, any person whoi holds a specific license issued by the U. 4. Nuclear Regulatory i! Commission or an Agreement State authorizing the holder to !

| manufacture, transfer, install, or service a device described j
in RH 3.6.4.1 within areas subject to the jurisdiction of the

! licensing body is hereby granted a general licanae to install, t
i transfer, d==na=trate, or service such a device in this State

provided that:
|

, ,
,

I L 3.24.1.2.1 such person shall file a re rt with the Department :
within 30 days after the of each calendar !

-

i guarter in which any device is transferred to or
i' installed in this State. Each Juch report shall i

,

^

identify-each general licensee to whom such device
! is transferred by name and address,'the type of
! device transferred, and the quantity ud type of t

i

radioactive material ocatained in the device; !,

! 3.24.1.2.2 the device has been manufactured, labeled, 5
]- installed, and serviced in accordance with

applicable provisions of the specific license issued |'*

! to such person by the U. S. Nuclear Regulatory i

|- Commission or an Agreement State;
|

1
.

k

i . ;
1

i i

j 3 - 68 i

1 December 30, 1990

:

,

6

I

. , , , , - , - , - . - .-. -



. .. . - - . . . - - - .- -.

|

1

i

|

|

3.24.1.2.3 such person shall assure that any labels required to
be affixed to the device under regulations of the
authority which licensed manufacture of the device
bear a statement that " Removal of this label is
prohibited"; and

3.24.1.2.4 the holder of the specific license shall furnish to
each general licensee to whom the specific licer.see
transfers such device or on whose premises the
specific licensee installs such device a copy of the
general license contained in RH 3.6.4 or in
equivalent regulations of the agency having
jurisdiction over the manufactu e and distribution
of the device.

3.24.1.3 The Department may withdraw, limit, or qualify its acceptance
of any specific license or equivalent licensing document issued

' . by the U. S. Nuclear Regulatory rwemmt aciqn or an Agreement
State, or any product distributed pursuant to such licensing,

i document, upon determining that such action is necessary in
* order to prevent unaba hazard to public health and safety or

property.

3.24.2 Licanaes of Naturally Occurrina and Accelerator-Produced Radioactive
Material.,

3.24.2.1 subject to these regulations, any person who holds a specific
license from a Licensing State, and issued by the agency having i

.
*

iurisdiction where the licensee maintains an office for >

directing the licensed activity and at which radiation safety '-.
, ,,~*

records are normally mainemin=d, is hereby granted a general4

license to conduct the activities authorized in such licensing *

document within this state for a period not in excess of 180
days in any calendar year provided that:,

3.24.2.1.1 the licensing document does not limit the activity'~'

authorised by such document to specified
installations or locations;

i
3.24.2.1.2 the out-of-state licensee notifies the Department in

writing at least 3 days prior to engasing in such I

activity. Such notification shall 2ndicate the |

location, period, and type of pr med possession
and use within the State, and 1 be acc-a4ed
by a copy of the pertinent licensing document. If, -

for a specific case, the 3 day period would impose i
an undue hardship on the out-of-state licensee, the jlicensee may, upon application to the Department, i

obtain paratssion to proceed sooner. The Department
may waive the requirement for filing additional . '|
written notifications during the remainder of the i
calendar year following the receipt of the initial
notification from a person engaging in activities
under the general license provided in RH 3.24.2.1;

3.24.2.1.3 the out-of-state licensee complies with all
applicable regulations of the Department and with
all the terms and conditions of the licensing
document, except any such terms and conditions which
may be inconsistent with applicable regulations of
the Department;

3.24.2.1.4 the out-of-state licensee supplies such other
information as the Department may requ*ist; and.
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3.24.2.1.5. the out-of-state licensee shall not transfer or I
dispose of radioactive material possessed or used junder the general license provided in RH 3.24.2.1'

except by transfer to a person: +

3.24.2.1.5.1' specifically licensed by the Department or by
another Licensing State to receive such i,

material, or !

3.24.2.1.5.2 exempt from the requirements for a license
for such material under RH 3.3. j

3.24.2.2 Notwiths*=M= the provisions of RH 3.24.2.1, any person who !
holds a cific license issued by a Licensing state i
authoriz the holder to manufacture, transfer, install, or ;
service a ce described in RH 3.6.4.1 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:

.

3.24.2.2.1 . Such person shall file a r rt with the Department iwithin 30 days after the of each calendar '

quarter in which any device is transferred to or
installed in this State. Each such report shall i'

identify each general licensee to whom such device !
is. transferred by name and address, the type of I

device transferred,l contained in the device;and the quantity and type of
'

radioactive materia
1

3.24.2.2.2~ The device has been manufactured, labeled, |
installed, and serviced in accordance with i

--*

applicable provisions of the specific license issued j.

to such person by a Licensing State;
]

3.24.2.2.3 Such person shall assure that any labels required to
<

|
be affixed to the device under regulations of the
authority which licensed manufacture of the device |
bear a statement that " Removal of this label is
prohibited"; and

3.24.2.2.4 The holder of the specific license shall furnish to
each general licensee to whom the specific licensee
transfers such device or on whose premises the
specific licensee installs such device a copy of the
general license contained in RH 3.6.4 or in
equivalent regulations of the agency having
jurisdiction over the manufacture and distribution
of the device.

3.24.2.3 The Department may withdraw, limit, or qualify its acceptance
of any specific license or equivalent licensing document issued i

by a 1,icensing state, or any product distributed pursuant to i

such licensing document, upon determining that such action is
necessary in order to prevent undue hazard to public health and
safety or property.

Transportation

RH 3.25 Reserved.

RH 3.26 Reserved.

RH 3.27 Reserved.

RH 3.28 Reserved. .

RH 3.29 Reserved.
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PART 3

3 SCEEDULE A

EEERIPT CONCIENTRATIONS
:

Column
! II

Column Liquid
I and solid ,

,

j Gas con- concen- ,

centration trationElement (atomic' -

number) Isotope uci/ml 1/ uCi/ml 1/ i

Antimony (51) Sb-122 3Z10" *
'

i Sb-124. 2Z10'*
1Z10*1- *Sb-125 *-

i Argon,(18). Ar-37 1110*8 *

4Z10*' iAr-41 -
.

Arsenic (33) As-73 5Z10*8 -

) As-74 . 5Z10-* i

: As-76 2Z10 **
1 As-77 8110-* '

Barium (56) Ba-131 2Z10-8 i"

Ba-140 3110** |''
--

Beryllium (4) Be-7 2Z10-8,

Bismuth (83) Bi-206 4Z10-* t

- Bromine (35) Br-82 4Z10*' 3Z10-8 .

Cadmium (48) Cd-109 2Z10-8
Cd-115m 3Z10-*
Cd-115 3Z10'*

Calcium (20) Ca-45 9Z10-5
Ca-47 5Z10** .

Carbon (6) C-14 1Z10** 8110-8 I

Cerium (58) Ce-141 9110** ;

Ce-143 4110'*
Ce-:.44 1Z10 ** |*

Cesi):m (55) Cs-131 2Z10*8
i

1/ values are given in Column I only for those materials normally used as
gases.

2/ uCi/g for solids. .

i

.

I
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Column*

II
| Column Liquid

I and solid
i Gas con- concen- ,

~

Element (atomic centration tration l

i number) Isotope uCi/ml 1/ uCi/ml 2/
i i

'
3

-| Cs-134m sX10*8 *

| 'Cs-134 9X10-s
Chlorine (17) Cl-38 9X10*' 4X10-8
Chromium (24) Cr-51 2X10*8
Cobalt, (27) Co-57 SX10*8-

1

Co-58 1X10-8
# Co-60 SX10"

.

Copper (29) Cu-64 3X1D** I

: Dysprosium - (66)- Dy-Is5- - 4n0-8
|

Dy-166 4X10-*
Erbium (68) Er-169 9Z10-* ,,

Er-171 1Z10*8 i.

: Europium (63) Eu-152 (9.2.h) 6X10-* !
,

I

Bu-155 2X10-8
Fluorine (9) F-18 2X10** 8X10*8

.
Gadolinium (64) Gd-153 2X108

Gd-159 SX10-*1 --

Gallium (31) Ga-72 4X10**
Ge-71 2X10**,

Germanium (32) -3

Gold (79) Au-196 2X108 ,

Au-198 SX10** I

Au-199 2X10-8 l

Bafnium (72) Ef-181 7X10-* |
.

Bydrogen (1) E-3 SX10** 3X10-8
,

j Indium (49) In-113m 1Z10-a
In-114m 2X10**

1

Iodine (53) I-126 3X10~' 2X10.s
I-131 3X10** 2X10-8
I-132 8X10** 6X10**

. I-133 1X10** 7X10-8
I-134 2X10'' 1X10-8

Iridium (77) Ir-190 2X103

1/ values are given in Column I only for those materials normally used as
gases. .

2/ uCi/g for solids.

i
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Column
II

Column Liquid
I and solid,

Gas con- concen- i

i

Element (atomic centration tration
number) Isotope uCi/ml V uCi/ml 2/

.

Ir-192 4X10** |

Ir-194 3X10-*
Iron (26) Fe-55 8X10*8 |'

Fe-59 EZ10** !

Irypton (36) Kr-85m 1X10**
* . Ir-85 3X10** i

Land === (57) La-140 2X101
Lead (82) Pb-203 4X10*8

1X10~.8Lutetium (71) Lu-177.- - --

Manganese (25) Mn-52 3X10** i

Mn-54 1110'8
'

Mn-56 1X10'8 E
Mercury (80) Eg-197m . 2X10*8

Bg-197 3X10-8
Bg-203 2X10**

Molybdenum (42) Mo-99 2X10-8
r* Neodymium (60) Nd-147 6Z10-* *

Nd-149 3X10-8
Nickel (28) Ni-65 1X10**
Niobium (Columbium) (41) Nb-95 1110*8

Nb-97 9X10**
Osmium (76) Os-185 7X10** i

'

Os-191m 3X10-a
Os-191 2X10-8
Os-193 6X10"* i

Palladium (46) Pd-103 3X10-8
Phosphorus (15) P-32 2X10**
Platinum (78) Pt-191 1X10-8

. Pt-193m 1X10-8
- Pt-197m 1X10-3

Pt-197 1X10-8 i

J_/ falues are given in Column I only for those materials normally used as
gases.

.

2/ uCi/g for solids.
.

1

.

t
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column
II

Column Liquid
I and solid

Gas con- concen-
Klement (atomic centration tration

number) Isotope uci/ml 2/ uci/ml 2/

Potassium (19) K-42 3X10*8
Praseodymium (59) Pr-142 3X10**

Pr-143 5X10"
Promethium (61) Pm-147 2X10-8

Pa-149 4x10-*w,

Rhenium (75) Re-183 6X10*>
Re-186 9X10**
Re-188 6X10**

1X10-8Rhodium . (45) Rh-103m --

Rh-105 1X10**
dRubidium (37) Rb-86 7X10

Ruthenium (44) Ru-97 4X10*8 1
Ru-103 8X10**.

Ru-105 1X10-8
4Ru-106 1X10

Samarium,(62) Sm-153 8X10**
''' Scandium (21) Sc-46 4110"

Sc-47 9X10**
Sc-48 3X10**

Selenium (34) Se-75 3X10-8
Silicon' (14) Si-31 9X10-8
Silver (47) Ag-105 2210*8 -

Ag-110m 3X10**
dAg-111 4X10

Sodium (11) Na-24 2X10-8
Strontium (38) Sr-85 1X10*8

Sr-89 1Z10"
d

Sr-91 7X10
* Sr-92 7X10** !

Sulfur (16) S-35 9X10** 6X10-*
Tantalum (73) Ta-182 4X10 **

If values are given in Column I only for those materials normally used as
gases.

.

2/ uti/g for solids.

:

i

.
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| Column
i II

Column Liquid
I and solid

Gas con- concen-
X1ement (atomic centration tration

number) Isotope uCi/ml If uCi/ml 2]

Technetium (43) Tc-96m 1X10-8
| Tc-96 1X10-8
' Tellurium (52) Te-125m 2n08

Te-127m 6X10-*
Te-127- 3X10*8' ' Te-129m 3X10** .

Tc-131m 6X10**
Te-132 3X10**

d -

l- Terbium (65) Tb-160 '- - 4X10
| Thallium (81) T1-200 4x10-8

T1-201 3X10-8
,

T1-202 1X10-8| -

T1-204 . 1X10*8
Thulium (69) Tm-170 SX10**

Ta-171 5X10~3
Tin (SOL, Sn-113 9X10** -

sn-125 2n 0-*--

Tungsten (wolfram) (74) W-isi 4n0-8~

w-1s7 7 n o-*i

Vanadium (23) V-4s 3X10-*'

4Xenon (54) Ze-131m 4X10
Xe-133 3X10-8
Xe-135 IX10**

*

Ytterbium (70) Yb-175 IX10-8
Yttrium (39) Y-90 2X10",

'

Y-91m 3X10-8
Y-91 3X10**
Y-92 6X10-*
Y-93 3X10'*

Af Values are given in Column 1 only for those materials normally used as
gases.

2] uCi/g for solids.
.

!

.

t

I
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Column
II

Column Liquid*

I and solid
Gas con- concen-

Ele m t (stomic centration tration
nu tar) Isotope uCi/ml 1/ uC1/ml 1/

,

zine (30) zn-65 1Xio-2
Zn-69m 7X10-*
Zn-69 2X108 -

zirconium (40) Zr-95 6X10 *
* . Er-97 2X10-*

Beta- and/or gamma- -

emitting radioactive
material not listed * '' ~~ 'above with. half-life-
of less than 3 years. 1X10-** 1X10-*

, _

Note 1: Many radionuclides transform into other radionuclides. Inehressing
the concentrations in Schedule A, the activity stated is that of the parent i

radionuclide and takes into account the radioactive decay products. 1

.

Heis 2: For purposes of Section RE 3.3 where there is involved a combination~'

of radionuclides, the limit for the combination should be derived as follows: ,

Deterudne for each radionuclide in the ght the ratio between the j

radioactivity concentration present in the product and the exempt !

radioactivity concentration established in St-hadule A for the specific |
radionuclide when not in combination. The sum of such ratios may not exceed I

"1".

Example: cm centration of Radionuclide A in Product .
Exempt concentration of Radionuclide A j

Concentration of Radionuclide B in Product 5,1
Exempt concentration of Radionuclide B .

l

Note 3: To convert uCi/ml to SI units of megabecquerels per. liter
multiply the above values by 37.

Example: Zirconium (40) Zr-97 (2x10-4 uCi/ml multiplied by 37 is
equivalent to 74 x 10-4 MBq/1).

.

i

.
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PART 3

SCHEDULE B

EXIMPT CUANTITIES
.

Radioactive Micro-
Material curies ,

*

Antimony-122 (Sb 122) 100
*

Antimony-124 (Sb 124) 10
Antimany-125 (Sb 125) 10
Arsenic-73 (As 73) 100
Arsenic-74 (As 74) 10
Arsenic-76 (As 76) 10 i

,'

Arsenic-77 (As 77) 100 . ,
*

Baritua-131 (Ba 131) 10
Baritan-133 (Ba 133)'- '20- -~

Baritan-140 (Ba 140) 10
!Bismuth-210 (Bi 210) 1 , _ .

Bromine-62 (Br 82) 10 -

Cadmiua-109 (Cd 109) 10
cadmium-115m (Cd 115m) 10-
ca hi an-115 (Cd 115) 200t

Calcium-45 (Ca 45) 10
Calcitan-47 ' (Ca 47) 10.-* -

Carbon-14 (C 14) 100
Cerium-141 (Ce 141) 100

, Ceritan-143 (Ce 143) 100
l Ceritam-144 (Ce 144) 1

Cesium-129 (Cs 129) 100
.,

Cesium-131 (Cs 131) 1,000
Cesium-134m (Cs 134m) 100
Cesitua-134 (Cs 134) 1
Cesium-135 (Cs 135) 10

|
1 Cesium-136 (Cs 136) 10

Cesium-137 (Cs 137) 10
Chlorine-36 (Cl 36) 10
Chlorine-38 (C1 38) 10 *

,

fChromium-51 (Cr 51) 1,000-

Cobalt-57 (Co 57) 100

, enhalt-58m (Co 58m) 10
l Cobalt-58 - (Co 58) 10 ;
I

! .', .

I i
|
,

.

!

.

!

'
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Radioactive Micro-
Material' curies

Cobalt-60 (Co 60) 1
Copper-64 (Cu 64) 100
Dysprosium-165 ' (Dy 165) 10
Dy.y.wsium-166 (Dy 166) 100.

Erbium-169 (Er 169) 100
Erbium-171 (Er 171) 100
1turopium-152 (Eu 15:2) S.2h . 100.

Europium-152 (Bu 152)13 yr 1
Europium-154 (Eu 154) 1
Europium-155 (Eu 155) 10
Fluorine-18 (F 18) 1,000,

*

Gadolinium-153 (Gd 153) 10..

Gadolinium-159 (Gd 159) 100
Gallium-67 - (Ga 67) 100

. Gallim-72 ' (Ga 77) "~ ' - * '10*

Germanitum-68 (Ge 68)' 10
Germanium-71.(Ge 71) 100

' _,

Gold-195 (Au 195) 10 -
.

Gold-198 (Au 198) 100.

Gold-199 (Au 199) 100
nafnium-181 (Ef 181) 10
Holmium-166-(Bo 166) 100.

Bydrogen-3 (E 3) 1,000--*

Indium-111 (In 111) . 100
Indium-113m (In 113m) 100
Indium-114m (In 114m) 10
Indium-115m (In 115m) 100
Indium-115 (In 115) 10
Indina-123 (I 123) - 100
Irw14na-125 (I 125) 1
Iodine-l'26 (I 126) 1
Iodine-129 (I 129) 0.1
' Iodine-131 (I 131) 1
Iodine-132 (I 132) 10
Iodine-133 (I 133) 1 .

Iodine-134 (I 134) 10
Iodine-135 (I 135) 10
Iridium-192 (Ir 192) 10
Iridium-194 (Ir 194) 100
Iron-52 (Fe 52) 10

t

.
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Radioactive Micro-
Material curies

.

Iron-55 (Fe 55) 100
Iron-59 (Fe 59) 10
Krypton-85 (Kr 85) 100-

Krypton-87 (Kr 87) 10
Lantham =-140 (La 140) 10
Lutetium-177 (Lu 277) 100
Manganese-52 (Mn 52) 10
Manganese-54 (Mn 54) 10
Manganese-56 (Mn 56) 10
Mercury-197m (ug 197m) 100
Mercury-197 (ug 197) 100

s. Mercury-203 (Eg 203) 10 -

MolyM===-99 (No 99) 100 - -

Neodymium-147 (Nd 147) 100
Neodymium *149 (Nd 149). 100
Nickel-59 (Ni 59) 100

'Nickel-63 (Ni 63) 10 _

Nickel-65 (Ni 65) 100 -

. Niobium-93m (Nb 93m) 10
Niobium-95 (Nb 95) 10
Niobium-97 (Nb 97) 10
Osmium-185 (Os 185) 10 .

Osmium-191m (Os 191m) 100'--*

Osmium-191 (Os 191) 100
Osmium-193 (Os 193) 100
Palladium-103 (Pd 103) 100
Palladium-109 (Pd 109) 100

'

Ph:+.--*- -rus -32 (P 32) 10
Platinum-191 (Pt 191) 100
Platinum-193m (Pt 193m) 100 |

Platinum-193 (Pt 193) 100
Platinum-197m (Pt 197m) 100 |

Platinum-197 (Pt 197) 100
Polonium-210 (Po 210) 0.1
Potassium-42 (K 42) . 10
Potassium-43 (K 43) 10 i

.

Praseodymium-142 (Pr 142) 100 .

Praseodymium-143 (Pr 143) 100
Promethium-147 (Pm 147) 10
Promethium-149 (Pm 149) 10

-

,

F

'
.

t

.
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iRadioactive Micro- !Material' curies

Rhenium-186 (Re 186) 100
Rhenium-188 (Re 188) 100 ;

Rhodium-103m (Rh 103m) 100 '

Rhodium-105 (Rh 105) 100
Rubidium-81 (Rb 81) 10
Rubidium-86 (Rb 86) 10,

Rubidium-87 (Rb 87) 10
Ruthenium-97 (Ru 97) 100 i

Ruthenium-103 (Ru 103) 10
Ruthenium-105 (Ru 105) 10

i. Ruthenium-106 (Ru 106) 1
Samarium-151 (Sm 151) 10 -

Samarium-153 (Sm 153) 100*

.

Scandium-46 (Sc 46) 10
Scandium-47 (Sc ' 4 7T * * ' " ' ' * ' ' 160

**

Scandium-48 (Sc 48) 10
Selenium-75 (Se 75) 10 _

Silicon-31 (Si 31) 100 -

Silver-105 (Ag 105) 10
Silver-110m (Ag 110m) 1 ;

Silver-111 (Ag 111) 100
Sodium-22 (Na 22) 10 |

-

~'

Sodium-24 (Na 24) 10
Strontium-85 (Sr 85) 10 i

Strontium-89 (Sr 89) 1
Strontium-90 (Sr 90) 0.1

. Strontium-91 (Sr 91) 10
Strontium-92 (Sr 92) 10 -

Sulphur-35 (S 35) 100
Tantalum-182 (Ta 182) 10 .

'

Technetium-96 (Tc 96) 10
Technetium-97m (Tc 97m) 100
Technetium-97 (Tc 97) 100
Technetium-99m (Tc 99m) 100
Technetium-99 (Tc 99) 10
Tellurium-125m (Te 125m) 10- '

Tellurium-127m (Te 127m) 10
Tellurium-127 (Te 127) 100 6

Tellurium-129m (Te 129m) 10 ,

Tellurium-129 (Te 129) 100 |
|

t

|

|
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Radioactive Micro-
Material- curies

Telluritan-131m (Te 131m) 10
Tellurium-132 (Te 132) 10 l

Terbitan-150 (Tb 160) 10 1

N114um-200 (T1200) 100 ;

. Tha111 usa-201 (T1201) 100 |

Thallium-202 (T1 202) 100 !
*

Tha1111am-204 (T1 204) 10 1

Thulium-170 (Tm 170) 10 .

Thulitan-171 (Tim 171) 10
*

Tin-113 (Sn 113) . 10
Tin-125 (Sn 125) 10
Tungsten-Ist (w Isi) 10

, ,
* Tungsten-is5 (w is5) 10 ,

Tungsten-as7 (w is7) 200 ,

10 |vanadium-4s-(v 4s) .

1.,000 |xenon-131m (xe 131m)
xenon-133 (xe 133) 200 |._

xenon-135 (xe 135) 100 - |

Ytterbitan-175 (Yb 175) 100 i

Yttritan-87 (Y 87) 10 1

Yttritan-38 (Y SS) 10 |
!Yttrium-90 (Y 90) 10 .

:' Yttrium-91 (Y 91) 10-.

.Yttritan-92 (Y 92) 100 (
Yttrissa-93 (Y 93) 100 ,

Zinc-65 (En 65) 10
zine-69m (zn spm) 100 |

zine-69 (En 69) 1,000 !

Zirconitan-93 (Zr 93) 10
'

Zirccaitam-95 (Er 95) 10*

Zirconitan-97 (Er 97) 10

Any radioactive material
not listed above other than
alpha-emitting radioactive ..

.

material 0.1

'
.

!'

|

|

\
|

9

.
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Note 1: For purposes of RH 3.9.5.1.2.5.1 and 3.9.5.1.2.5.2 where there is :

involved a combination of' radionuclides, the limit for the combination should i
'

be derived as follows:
Determine the amount of each radionuclide possessed and 1,000 times

:the amount in sehhle B for each of those radionuclides when not incombination. The sina of the ratios of those quantities may not exceed 1.

Bxampie ,

AM. of Madionuclide A nossessed + Amt. of DmA4nenelida 3 goggggged g 1

1000 x Schedule B quantity 1000 x Schadule B quantity
for Radionuclide A for Radionuclide B

:
. '

Note 2:. To convert microcuries (uci) to SI units of kilobecquerels (kBq),
unaltiply the above values by 37.

._ .-. . ..

Example: 25.rconium-97 (10 uCi multiplied by 37 is equivalent to 370 kBq) .
_- ;.

,

..

~ . . I*

!
>

s,

t

i

.

.

i

!

.

I

t
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PART 3

SCIMDtEE C
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i
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PART 3

SCEIDUI2 'D

LIMITS FOR BROAD LICENSES (RE 3.11)

col. I Col. II I
Radioactive Material curies curies !

!

Antimonys122 0.01.

Antimony-124 1 0.01
Antimony-125 1 0.01
Arsenic-73 10 0.1 -

Arsenic-74 1 0.01 |

Arsenic-76- 1 0.01' |
- Arsenic-77 10 0.1

Barium-131 10 0.1*

Barium-140 1 0.01 1
Beryllium-7 10 0.1
Bismuth-210 0.1 0.001,

Bromine-82 10 0.1
Gadmium-109 1 0.01
Cadmium-115m 1 0.01 -**

Cadmium-115 10 0.1
Calcium-45 1 0.01
Calcium-47 10 0.1
Carbon-14 100 1.
Cerium-141 10 0.1 .

Cerium-143 10 0.1
Cerium-144 0.1 0.001

'

Cesium-131 100 1.
Cesium-134m 100 1.
Cesium-134 0.1 0.001
Cesium-135 1 0.01
Cesium-136 10 0.1.

Cesium-137 0.1 0.001
Chlorine-36 1 0.01
Chlorine-38 100 1.
Chromium-51 100 l'.
Cobalt-57 10 0.1
Cobalt-58m 100 1.

|

t
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t

|

.

,

Col. I Col. II
Radioactive Material curies curies'

'

i Cobalt-58 1 O.01 !

| cobalt-60 0.1 0.001 ,

| copper-64 10 0.1 !

Dye .witan-165 100 1.r'

Dysprositan-166 10 0.1
| Erbium-169 10 0.1
; Erbitan-171 - 10 0.1
| Buropitan-152 (9.2 b) 10 0.1

> Europium-152 (13 y) 0.1 0.001
. Europium-154 0.1 0.001| .

| Europitam-155 1 0.01
Fluorine-13- 100/ . 1.'

Gadolinitan-153 1 0.01
| Gadolinitan-159 10, 0.1

.

| Gallitua-72 10 0.1 -

tam - ni an-71 100 1.t

Gold-198 10 0.1 [Gold-199 10 0.1
Bafnitan-101 1 0.01

_ . - * - Bolmitan-166 10 0.1 -

Bydrogen-3 100 1.
Indisun-113m 100 1.

,Inditan-114m 1 0.01
Tnditan-115m 100 1.

',*. Inditan-115 1 0.01 ,

Iodine-125 0.1 0.001
Iodine-126 0.1 0.001
Iodine-129 0.1 .0.001
Iodine-131 0.1 0.001

*
Iodine-132 10 0.1
Iodine-133 1 0.01
Iodine-134 10 0.1 - |
Iodine-135 1 0.01 '

Iridium-192 1 0.01 |
Iridium-194 10 0.1
Iron-55 10 0.1
Iron-59 1 0.01
Krypton-85 100 1.

1

|
|

1

.

t i

.
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|

Col. I Col. II

Radio &ctive Material curies curies

1
,

,

Krypton-87 10 0.1
-

! Lanthaman-140 1 0.01

Lutetitan-177 10 0.1

Manganese-52 1 0.01

Manganese-54 1 0.01

Manganese-56 10 0.1

Mercury-197m 10 0.1 ,

1

' Marcury-197 10 0.1

Mercury-203 1 0.01

MolyM--99 10 0.1

Neodymium-147 10 0.1

Neodymium-149 '10** 0.1
!

Nickel-59 10 0.1

Nickel-63 1 0.01

Nickel-65 10 0.1 -

Niobium-93m 1 0.01.

Niobium-95 1 0.01

Niobitan-97 100 1.

' Osmium-185 1 0.01

Osmium-191m 100 1...

Osmium-191 10 0.1'

Osmium-193 10 0.1 '

Palladiusi-103 10 0.1

Palladitan-109 10 0.1
.-

Phosphorus-32 1 0.01

Platinum-191 10 0.1 :

Platinum-193m 100 1. {

Platinum-193 10 0.1

Platinum-197m 100 1.

Platinum-197 10 0.1

Polonium-210 0.01 0.0001

Potassium-42 1 - - 0.01

,

Praseodymium'142 10 0.1

Praseodymium-143 10 0.1

Promethium-147 1 0.01

Promethium-149 10 0.1 .

Radium-226 0.01 0.0001

Rhenium-186 10 0.1

.

i
.

I
!
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Col. I Col. II
Radioactive Material curies curies

Rhenium-188 10 0.1
,

Rhodium-103m 1,000 10.

; Rhodium-105 10 0.1

Rubidium-86 1 0.01'

Rubidium-87 1 0.01

Ruthenium-97 100 1. j

Ruthenium-103 1 0.01 i

|Ruthenium-105 10 0.1
l

Ruthanium-106 0.1 0.001

Samarium-151 1 c.01 |

Samarium-153 10 0.1 ,

l

Scandium-46- - l'. O.01

Scandium-47 10 0.1

Scandium-48 1 0.01 _

Selenium-75 1 0.01 '
|

-

Silicon-31 10 0.1

Silver-105 1 0.01 |
|

Silver-110m 0.1 0.001
|

Silver-111 10 0.1 '

sodium-22 0.1 0.001-'

Sodium-24 1 0.01 i
.

Strontium-85m 1,000 10. .
|#

Strontium-85 1 0.01 )
Strontium-89 1 0.01

Strontium-90 0.01 0.0001

Strontium-91 10 0.1 |*

Strontium-92 10 0.1 4

I

Sulphur-35 10 0.1

Tantalum-182 1 0.01 ,

Technetium-96 10 0.1 |

Technetium-97m 10 0.1 |

|
Technetium-9"I 10 0.1

Technetium-99m 100 1. i

Technetium-99 ,1 0.01

Tellurium-125m 1 0.01

Tellurium-127m 1 0.01

Tellurium-127 10 0.1

Tellurium-129m 1 0.01

.

t

I
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1

Col. I Col. II
Radioactive Material curies curies

Tellurium-129 100 1.
Tellurium-131m to 0.1.

Tellurium-132 1 0.01<

Terbium-160 1 0.01
' Thallium-200 10 0.1

"
Thallium-201 10 0.1
Thallium-202 10 0.1
+ Thallium-204 1 0.01
Thulium-170 1 9.01 l

;

)Thulium-171 1 0.01
Tin-113 1 0.01'' i

"

Tinr125 i' 0.01
Tungsten-181 1 0.01
Tungsten-185 1 0.01 -i

Tungsten-187 10 0.1 -

0.01Vanadium-48 1 +

Xenon-131m 1,000 10.

; Xenon-133 100 1.
Xenon-135 100 1.

~~ Ytterbium-175 10 0.1
Yttrium-90 1 0.01+

Yttrium-91 1 0.01'
'

Yttrium-92 10 0.1
Yttrium-93 1 0.01

| Zine-65- 1 0.01
Zinc-69m 10 0.1
Zinc-69' 100 1. I

i Zirconium-93 1 0.01 I

Zirconium-95 1 0.01 i

Zirconium-97 1 0.01 ).

!

Col. I Col. II'

Radioactive Material curies curies !

!

Any radioactive material
other than source material,
special nuclear material, -

or alpha emitting radio-
active material not listed
abcwe. 0.1 0.001

t

Note 1: To convert curies (Ci) to SI units of gigabecquerels (GBq),
multiply the,above values"by 37.

i

Example: Zirconium-97 (Col. II) (0.01 Ci multiplied by 37 is equivalent
,

to 0.37 GBq)'

4

i
3 - sp

;

;

I
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PART 3 .

SCEEDULE E ;
'

,

,

90&MTITIES OF R&DZQ&CTIVE RETERIALS REQUIRZ30G COMEZDERATIQUI
or TER Mar 9 FOR AN EMERGENCY PL&It FOR RESPONDZ353 TO A RELEASE. j

|

r

Radioactive raterial1 Release &=atity -

fraction teraBecquerals (curies)

Actinissin-228 0.001 148 (4,000).

Americitan-241 .001 0.074 (2) '

Americim-242 . . 001 0.074 (2) i*

Americim-243 .001 0.074 .(2) >

An*47 -124 .01 148 ._ (4,000)

*=*47 -126 .01 222 - (6,000)

Baritan-133 .01 370 (10,000) .

Baritam-140 .01 1,100 (30,000)
Bismuth-207 .01 185 (5,000)

Bi - th-210 .01 22.2 (600) ,

Ca M um-109 .01 37 (1,000)--
~' '

.01 2.96 -(80) '

Cadmitan-113
Calcium-45 .01 740 (20,000)

Californitun-252 .001 0.333 (9) (20 mg)
Carbon-14 .01 1,850 . (50,000)

Non CD..w.
Ceritan-141 .01 370 (10,000). ;'

#

Cerium-led .01 11.1 (200)
Cesium-134* .01 74 (2,000)
Casitam-137 .01 111 (3,000)

Chlorine-36 .5 3.7 (100) '

Chrostium-51 .01 11,100 (300,000) ,

Cobalt-60 . .001 185 (5,000) |

Copper-64 .01 7,400 (200,000) !

Curitan-242 .001 2.22 (60) }

Curium-243 .001 0.111 (3) i

Curium-244 .001 0.148 (4)
Curitan-245 .001 0.074 (2) j

Europium-152 .01 18.5 (500) -

Europium-154 .01 14.8 (400) i. ,

Europium-155 .01 111 (3,000)
Germanitan-68 .01 74 (2,000) ,

Gadolinium-153 .01 185 (5,000)
Gold-198 .01 1,110 (30,000)
ytafnium-172 .01 14.8 (400)
Hafnitan-181- .01 259 (7,000)

Bolmitan-166m .01 3.7 (100) *

Bydrogen-3 .5 740 (20,000), ,

Iodine-125 .5 0.37 (10) '

;
.

!
*
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PART 3 )
i

SCIEDULE E
(continued)

' *

Radioactive material * Release Ouantity-

fraction teraBecquerels (curies)
|

l

\

Iodine-131 .5" 0.37 (10) I
Indium-114m .01 37 (1,000).

Iridium-192 .001 1,480 (40,000),

Iron-55 .01 1,480 (40,000)
Iron-59 .01 259' (7,000)
Krypton-85 1.0 222,000 (6,000,000)
Lead-210 .01 0 296 (8).

Manganese-56 .01 2,200 -(60,000)

Hsauusf-2b3 .01 370 (10,030)
Molybdenum-99 .01 1,100 (30,000) -

Neptunium-237 .001 0.074 (2)
Nickel-63. .01 740 (20,000)

'' Michium-94 .01 11.1 (300)*

Phosphorus-32 .5 3.7 (100)
Phosphorus-33 .5 37 (1,000)
Polonium-210 .01 0.37 (10)
Potassium-42 .01 333 (9,000)
Promethium-145 .01 148 (4,000) % ,

Promethium-147 .01 148 (4,000)
*

Ruthenium-106 .01 7.4 (2'00)
Samarium-151 .01 148 (4,000)

Scandium-46 .01 111 (3,000)

Selenium-75 .01 370 (10,000)

Silver-110m .01 37 (1,000)

Sodium-22 .01 333 (9,000)

Sodium-24 .01 370 (10,000)

Strontium-89 .01 111 (3,000).
Strontium-90 .01 3.33 (90)
Sulfur-35 .5 33.3 (900)
Technetium-99 .01 370 (10,000)

Technetium-99m .01 14,800 (400,000)

Tellurium-127m .01 185 (5,000)

Tellurium-129m .01 '185 (5,000)

Terbium-160 .01 148 (4,000)

Thulium-170 .01 148 (4,000)

Tin-113 .01 370 (10,000)

Tin-123 .01 111 (3,000)
*

Tin-126 .01 37 (1,000)

Titanium-44 .01 3.7 (100)
i
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- PART 3
,

scnxDULE E
*

(continued)
2

'

, .,

; Radioactive material * Release &==tity

fraction teraBecquerels (curies)'

:

3

f Vanadium-48 .01 259 (7,000)

Kanon-133 1.0 33,300 (900,000)

Yttrium-91 .01 74 (2,000)

Eine-65 1 .01 185 (5,000)
.

! Zirconium-s3 .01 14.s (400) ;

. 01' 185' (5,000) izirconium-95 .;
: Any other beta-gasma emitter * .01 370 (10,000)

: Mixed fission products .01 37 (1,000)

Mixed corrosica products .01 370 (10,000)
*

ccataminated equipment .001 370 (10,000)
'

i beta-gamma
Irradiated material, |'

any form other than
-

s.
solid noncombustible .01 37 (1,000)

, _,

: Irradiated material, solid -

i =anaa=hustible .001 370 (10,000)

' Mixed radioactive waste, .01 37 (1,000)

beta-gamuna
Packaged mixed waste, .001 370 (10,000)4

'

j beta-gamuna
-

8 .

Any other alpha emitter .001 0.074 (2)
contaminated equipment, alpha .0001 0.74 (20)

*

' Packaged waste, alpha .0001 0.74 (20)8

: combinations of radioactive
materials listed above'

3

3
;

.

.

I ' For combinations of radioactive materials, consideration of the need
for an-emergency plan is required if the sum of the ratios of thei

i. quantity of each radioactive materials authorized to the quantity listed
for that material in schedule E exceeds one.8-

waste packaged in Type B containers'does not requires an emergency-8

; plan.

!' ;

i !
;

;

' !

'

I -

1
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PART 4

STANDARDS FOR PROTECTION AGAINST RADIATION
,

; ammar. pacyzgzong .

.

RH 4.1 Purnose.

4.1.1 Part 4 establishes standards for protection against ionizing.
,

radiation resulting from activities conducted pursuant to licenses <

or registrations issued by the Department. These regulations are,

; issued pursuant to the 25-11-101 CRS, 1988.
' v.

4.1.2 The requirements of Part 4 are designed to contiol the receipt,'
"

possession, use, transfer, and disposal of sources of radiation by-

! any licensee-orcrogistrant so the total. dose .to an individual, ;
including doses resulting from all sources of radiation other than '

background radiation, does not exceed the standards for protection i
. .against radiation prescribed in Part 4. However, nothing in j
! Part 4 shall be construed as limiting actions that may be i

; necessary to protect health and safety.
,

,

! RH 4.2 ggggg. Except as specifically provided in other parts of these
,

regulations, Part 4 applies to persons licensed or registered by !
*

the Department to receive, possess, use, transfer, or dispose of i

; sources of radiation. The limit.s in Part 4 do not apply to doses )
7 due to background radiation, to exposure of patients to radiation

]'
for the purpose of medical diagnosis or therapy, or to voluntary
participation in medical research programs.

RH 4.3 Definitions. As used in Part 4:

"

" Annual limit on intake" (ALI) means the derived limit for the
amount of radioactive material taken into the body of an adult
worker by inhalation or ingestion in a year. ALI is the smaller
va3ne of intake of a given radionuclide in a year by the reference,

man that would result in a comunitted effective dose equivalent of
; 0.05 Sv (5 rem) or a committed. dose equivalent of 0.5 Sv (50 rem)

to any individual organ or tissue. ALI values for intake by
ingestion and by inhalation of selected radionuclides are given in
Table I, Columns 1 and 2, of W aM x B.

" Class" means a classification scheme for inhaled material
according to its rate of clearance from the pulmonary region of ,

!the lung. Materials are classified as D, W, or Y, which applies
to a range of clearance half-times: for Class D, Days, of less
than 10 days, for Class W, Weeks, from 10 to 100 days , and for.
Class Y, Years, of greater than 100 days. For purposes of these
regulations, " lung class" and " inhalation class" are equivalent
terms.

" Declared pregnant woman" means a woman who has voluntarily
informed'her employer, in writing, of her pregnancy and the
estimated date of conception.

.

|

|
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e

i

; " Derived air concentration" (DAC) means the concentration of a
(: - given radionuclide in air which, if breathed by the reference man

for a working year of 2,000 hours under conditions of light work,
!' - results in an intake of one ALI. For purposes of these
[. regulations, the condition of light work is an inhalation rate of
! 1.2 cubic meters of air per. hour for 2,000 hours in a year. DAC .

i values are given in Table 1, Column 3, of Wadix B.

5 " Derived air concentration-hour" (DAC-hour) means the product of - j
g the concentration of radioactive material in air, expressed as a j

t fraction or multiple of the derived air concentration for each
j radionuclide, and the time of exposure to that radionuclide, in
i- hours. A licensee or registrant may take 2,000 DAC-hours to
i represent one ALI, oquivalent to a committed effective dose

*- equivalent of 0.05 Sv (5 rem) .
,

" Dosimetry processor" means an individual or an organization that
processes and evaluates individual monitoring devices in* order to

,

;" determine the radiation dose delivered to the monitoring devices.

" Inhalation class" (see " class").<
,

' " Lung class (see " Class").a

"Nonstochastic effect" means a health effect, the severity of ,
' which varies teith the dose and for which a threshold is believed

to exist. Radiation-induced cataract formation is an example of a
nonstochastic effect. For purposes of these regulations, j
" Deterministic effect" is an equivalent te"t. J

i
" Planned special exposure" means an infrequent exposure to i

radiation, separate from and in addition to the annual I

occupational dose limits.

." Quarter" means a period of time equal to one-fourth of the year
observed by the licensee, approximately 13 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.

" Reference 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 biological insult to a common base. A description of the
Refertnee Man is contained in the International Commission on
Radiological Protection Report, ICRP Publication 23, " Report of
the Task Group on Reference Man."

" Respiratory protective equipment" means an apparatus, such as a
respirator, used to reduce an individual's intake of airborne
radioactive materials.

" sanitary sewerage" means a system of public sewers for carrying
off waste water and refuse, but excluding sewage treatment
facilities, septic tanks, and leach fields owned or operated by
the licensee or registrant.

*
24 -
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" 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 effects and cancer incidence are examples
of stochastic effects.. For purposes of these regulations,
"probabilistic effect" is an equivalent term..

"Very high radiation area" ===ne an area, accessible to l

individuals, in which radiation levels could result in an i

individual receiving an absorbed dose in excess of 5 Gy (500 rad) j

in 1 hour at.1 meter from a source of ;
surface that the radiation penetrates'., radiation or from any

t

" Weighting factor" wr 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.affactive dose equivalent, the values of w,. ;

are: g
i

i

i

nor2m DOSE WEIGHTING FACTORS ,

Organ or t

Tissue w, -
..

Gonacs 0.25
Breast. 0.15 !

Red bone marrow 0.12 !

Lung 0.12 - !
Thyroid 0.03 i

Bone surfaces 0.03
'

Remainder 0.30* !

'

Whole Body 1.00"
,

,
* 0.30 results from 0.06 for each of 5 " remainder" organs, excluding the
skin and the lens of the eye, that receive the highest doses. .

* For the purpose of weighting the external whole body dose, for adding it to the
internal dose, a single weighting factor, w, a 1.0, has been specified. The use. |
of other weisbting factors for external exposure will be approved on a case-by- i
case basis r,cil such time as specific guidance is issued,

i

RE 4.4 Implementation.
!

4.4.1 Any existing license or registration condition that is more !

restrictive than Part 4 remains in force until there is an'
amendment or renewal of the license or registration.

t

t

8At 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.
!

4- 3
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4.4.2 If a license or registration condition exempts a licensee or
registrant from a provision of Part 4 in effect on or before
January 1, 1994, it also exempts the-licensee or registrant from
the corresponding provision of revised Part 4.

If a license or registration condition cites previsions of Part 44.4.3- -

in effect prior to January 1, 1994, which do not correspond to any
provisions of Part 4, the license or registration condition
remains in force until there is an amendment or. renewal of the
license or registration that modifies or removes this condition.

RADIATICBI PROTECTION PROGRAMS

'

'RH 4.5' ' D=d4ation Protection P h ===.
.

4.5.1 Bach licensee or registrant shall develop, document, and implement
a radiation protection program" sufficient.to. ensure compliance
with the provisions of Part 4. See RE 4.41 for recordkeeping
requirements relating to these programs.

,

4.5.2 The licensee or registrant shall use, to the extent practicable,
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 -(AIARA) .

, , ,

4.5.3 The licensee or registrant shall, at intervals not to exceed 12
months, review the radiation protection program content and
implementation.

.

OCCUPATICIEL DOSE LIMITS

RN 4.6 occunatir==1 Dome TAmits for adnits.

'4.6.1 The licensee or registrant shall control the occupational dose to
individual adults,.except for planned special exposures pursuant
to RN 4.11, to the following dose limits:

4.6.1.1 An annual limit, which is the more limiting.of

4.6.1.1.1 The total effective dose equivalent being equal to
0.05 Sv (5 rem); or

4.6.1.1.2 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 0.5 Sv
(50 rem).

4.6.1.2 The annual limits to the lens of the eye, to the skin, and
to the extremities which are:

4.6.1.2.1 An eye dose equivalent of 0.15 Sv (15 rem), and

4.6.1.2.2 A shallow dose equivalent of 0.5 Sv (50 rem) to the~

skin or to any extremity.

4 - 4
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|

4.6.2 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 RH 4.11.5.1 and

! 4.11.5.2.
.

4.E.3 The assigned deep dose equivalent and shallow dose equivalent
shall be for the portion of the body receiving the highest

,

! exposure determined as follows:

4.6.3.1 The deep dose equivalent, eye 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;.-or. ?. - --

4.6.3.2 BL ggd .-

4.6.4 ' Derived air concentration (DAC) and annual limit on intake (ALI)
'

values are presented in Table I of S paad4v B and may be used to,

determine the individual's dose and to. demonstrate compliance with
the occupational dose limits. See RE 4.46.

4.6.5 Notwithst=ading the annual dose limits, the licensee shall limit
the soluble uranium intake by an individual to 10 milligrams in a
week in consideration of chemical toxicity. See footnote 3 of
Appendix B.

4.6.6 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 doso roceived while employed by any other
persnu. See RH 4.10.3.1 and 4.10.5.

RH 4 . 7 comoliance with Reauir-- nts for S -tion of External and
Internal Doses.

4 . 7.1 - If the licensee or' registrant is required to monitor pursuant to
-

both RE 4.18.1 and 4.18.2,'the licensee or registrant shall
demonstrate compliance with the' dose limits by s - 4ng external
and internal doses. If the licensee or registrant is required to
monitor only pursuant to RE'4.18.1 or only pursuant to RH 4.18.2,
then suusnation is not required to demonstrate coupliance with the .

dose limits. The licensee or registrant may da=anatrate )
|coupliance with the requirements for sunsaation of external and

internal doses pursuant to RH 4.7.2, 4.7.3 and 4.7.4. The dose i

equivalents for the lens of the eye, the skin,.and the extremities
are not included in the summation, but are subject to separate
limits.

I

;

4 's
'
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.

i,

!

I' !
January 1, 1994

i
!

.

. - -- -~ ~ - -



.- _ .. _ _ . . . _ . _ _ -._ . . _ _ _ , .

,

i

1

;

j 4.7.2 Intake by Inhalation. If the only intake of radionuclides is by
j 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:
.

4.7.2.1 The sum of the fractions of the inhalation ALI for each>

I- radionuclide, or

| 4.7.2.2 The total number of derived air concentration-hours (DAC-
hours) for all radionuclides divided by 2,000, or

4.7.2.3 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 fract' ion of the annual
limit. For purposes of this requirement, an organ or tissue
is deemed to be-significant1y' irradiated if, for that organ
or tissue, the product of the weighting factors, w.,, and the
comunitted dose equivalent, Er.u, per unit intake is greater
than 10 percent of the maximum weighted value of Hu, that,

j is, w,E,,,, per unit intake for any organ or tissue.-

4.7.3 ,, Intake by oral Inaestion. If the occupationally exposed
individual also receives an intake of radionuclides by oral
ingestion greater than 10 percent of the applicable oral ALI, the
licensee or registrant shall account for this intake and include
it in d==<'m=trating coupliance with the limits.

4.7.4 Jutake throuch Wounds or Abrgggiion throuah Skin. The licensee or
Tegistrant shall evaluate mad, to tho extent practical, account
for intakes through wounds or skin absorption. The intake through
intact skin has been included in the calculation of DAC for
hydrogen-3 and does not need to be evaluated or accounted for
pursuant to RH 4.7.4.

RH 4.8 Determination of External Dose from Airborne n=d4oactive Material.

4.8.1 Licensees or registrants shall, when dew Maing the dose from
airborne radioactive material, include the centribution to the
deep dose equivalent, eye dose equivalent, and shallow dose
equivalent from external exposure to the radioactive cloud. See
Appendix B, footnotes 1 and 2.

4.8.2 Airborne radioactivity measurements and DAC 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 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.

4-6
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RH 4.9 Determination of Internal Exoosure. I

l

4.9.1 For pi poses of assessing dose used to determine compliance with )
occupational dose equivalent limits, the licensee or registrant '

shall, when required pursuant to RH 4.18, take suitable and timely
measurements of:

4.9.1.1 Concentrations of radioactive materials in air in work
areas; or

4.9.1.2 Quantities of radionuclides in the body; or l

4.9.1.3 Quantities of radionuclides excreted from the body; or
i

4.9.1.4 2 Combinations of thase measurements.
. .

4.9.2 Unless respiratory protective equipment is used, as providad in
RH 4.24, or the assessment. of intake.ls. based; on . bioassays; the'

4

licensee or registrant shall assume that an individual inhales
radioactive material at the airborne concentration in which tLe,

individual is present.

i 4.9.3 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'-

4.9.3.1 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;
and

4.9.3.2 Upon prior approval of the Department, adjust the DAC cr ALI
values to reflect the actual physical and chemical
characteristics of airborne radioactive material, for
example, aerosol size distribution or density; and |

4.9.3.3 Separately assess the contribution of fractional intakes of I

J Class D, W, or Y compounds of a given radionuclide to the i

committed effective dose equivalent. See Appendix B. j
,

i
'

4.9.4 If the licensee or registrant chooses to assess intakes of Class Y
material using the measurements given in RH 4.9.1.2 or 4.9.1.3, ;

the licensee or registrant may delay the recording and reporting
of the assessments for periods up to ~1 months, unless otherwise

3

required by RH 4.52 or 4.53. This delay permits the licensee or
registrant to make additional meiasurements basic to the .

I
assessments.

l

4.9.5 If the identity and concentration of each radionuclide in a.

mixture are known, the fraction of the DAC applicable to the
mixture for use in calculating DAC-hours shall be either:

4.9.5.1 The sum of the ratios of the concentration to the
appropriate DAC value, that is, D, W, or Y, from Appendix B j
for each radionuclide in the mixture; or<

i

4 *1
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The ratio of the total concentration for all radionuclides4.9.5.2 in the mixture to the most restrictive DAC value for any
radionuclide in the mixture.

If the identity of each radionuclide in a mixture is known, but4.9.6
the concentration of one or more of the radionuclides in themixture is not known, the DAC for the mixture shall be the most
restrictive DAC of any radionuclide in the mixture.

When a mixture of radionuclides in air exists, a licensee or4.9.7 registrant may disregard certain radionuclides in the mixture ifs
,

'

The licensee or registrant uses the total activity of the'-4.9.7.1 mixture in demonstrating compliance with the dose limits in
RH 4.6 and in complying with the monitoring requirements in
RH 4.18.2, and -

' - - * - -

The concentration of any radionuclide disregarded is less4.9.7.2 than 10 percent of its DAC, and

The sum of these percentages for all of the radionuclides4.9.7.3 disregarded in the mixture does not exceed 30 percent.

4.9.8 When determining the committed effective dose equivalent, the'

following information may be considered: ,

In order to calculate the committed effeccive dose4.9.8.1 equivalent, the licensee or registrant may assume that the ,
'

inhalation of ons EI, or an exposure of 2,000 DAC-hours,
results in a committed effective dose equivalent of 0.05 Sv
(5 rem) for radionuclides that have their RIs or DACs based ,

on the committed effective dose equivalent.

4.9.8.2 For an EI and the associated DAC determined by the nonsto-
chastic organ dose limit of 0.5 Sv (50 rem) , the intake of
radionuclides that would result in a coatnitted effective
dose equivalent of 0.05 Sv (5 rem), that is, the stochastic
EI, is listed in parentheses in Table I of Appendix B. The
licensee or registrant may, as a simplifying assumption, use
the stochastic EI to determine committed effective dose
equivalent. However, if the licensee or registrant uses the i

stochastic EI, the licensee or registrant shall also
demonstrate that the limit in RE 4.6.1.1.2 is met.

RE 4.10 Deterw4 nation of Prior Occunational Dose.

4.10.1 For each individual who may enter the licensee's.or registrant's |
restricted area and is likely to receive, in a year, an i

occupational dose requiring monitoring pursuant to RH 4.18, the !

licensee or registrant shall:

4.10.1.1 Determine the occupational radiation dose received during
the current year, and

4-8
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4.10.1.2 Attempt to obtain the records of lifetime cumulative
occupational radiation dose.

4.10.2 Prior to permitting an individual to participate in a planned :|
special exposure, the licensee or registrant shall determines

4.10.2.1 The internal and external doses from all previous planned
special exposures; and

4.10.2.2 All doses in excess of the limits, including doses received
during accidents and emergencies, received during tha j

lifetime of the individual; an' I

l

4.10.2.3 All lifetime cumulative occupational, radiation dose. j
i

4.10.3 In complying with the requirements of RE 4.10.1,* a licensee or )

registrant may:
- -: . .

+

4.10.3.1 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 eagployer for work involving i

-

.

radiation exposure, that discloses the nature and the amount
of any occupational dose that the individual received during .

!the current year; and
-.

4.10.3.2 Accept, as the record of lifetime cumulative radiation dose, |

an up-to-date Department Form OR-RE-16, Cumulative 1

;Occupational Exposure History, 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 ~ the licensee or registrant; :

and j

4.10.3.3 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, j

telegram, facsimile, or letter. The licensee or registrant 1

"

shall request a written verification of the dose data if the
authenticity of the transmitted report '=nnat be
established. >

f
4.10.4 Record of h eure History,

4.10.4.1 The licensee or registrant shall record the exposure
history, as required by RE 4.10.1, on Department Form "

OR-RE-16, or other clear and legible record,.of all the
inf3rmation 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

iuse the dose shown in the report in preparing Department
Foru OR-RH-16 or equivalent. For any period in which the j

.
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s.
;
,

1

;

,

"

licensee or registrant does not obtain~a report, the ;
,

j . licensee or registrant shall place a notation on Department ;

j Forin OR-RE-16 or equivalent indicating the periods of time
for which data are not available. i

.

[ 4.10.4.2 Licensees or registrants are not required to reevaluate the
! separate external dose equivalents and internal coasaitted

dose equivalents or intakes of radionuclides assessed,

pursuant to the Regulations in Part 4 in effect before4 r

j. ' January:1, 1994. -Further, occupational exposure histories.
'

; obtained and recorded on Department Form OR-RM-16 or ;
equivalent before January 1, 1994, would not have included

4 ,offactive dose equivalent, but may be used in the absence of
} specific information on the intake of radionuclides by the

'-'

individual,

t

i 4.10.5 If.the licensee or registrant is unable to obtain a coaqplete ,

record of ah individual'W current'and previodsly accumulated
.

*

occupational dose, the licensee or registrant shall assume tu
. . ;.

. In establishing maninistrative controls pursuant to RH 4.6.6 ;4.10.5.1 '
j for the current year, that the allowable dose limit for the-

: individual is reduced by 12.5 mSv (1.25 rem) for each
! quarter for which records were unavailable and the ;

: individual was engaged in activities that could have j
,,

| resulted in occupational radiation exposure; and
'

i i

4.10.5.2 That the individual is not available for planned special :
'

exposures. |*

r . t

i 4.10.6 The licensee or registrant shall retain the records on Department j

Form OR-RE-16 or equivalent until the Department-terminates each .;
- pertinent license or registration requiring this record. The |,

; licensee or registrant shall retain records used in preparing ;

Department Form'OR-RE-16 or equivalent for 3_ years after the !4

j record is made. i
- )

} RH 4.11 Planned Special Exposures.. A licensee or registrant may authorize [
an adult worker to receive doses in addition to and accounted for !

j separately from the doses received under the limits specified in [
'IRE 4.6 provided that each of the following conditions in RE 4.11.1t

'

j- through 4.11.7 is satisfied:

I 4.11.1 The licensee or registrant authorizes a planned special exposure !

only in an exceptinnal situation when alternatives that might i
avoid the higher exposure are unavailable or impractical. !

4.11.2 The licensee or registrant, and employer if the employer is not 1

the licensee or registrant, specifically authorizes-the planned ',

special exposure, in writing,-before the exposure occurs. ;

4.11.3 Before a planned special exposure, the licensee or registrant .

ensures that each individual involved is: |
~

4.11.3.1 Informed of the purpose of the plannad operation; and j

4 - 10
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i

I

4,11.3.2 Informed of the estimated doses and associated potential l
'

risks and specific radiation levels or other conditions that
'might be involved in performing the task; and

4.11.3.3 Instructed in the measures to be taken to keep the dose .

AIARA considering other risks that may be present. !

4.11.4 Prior to permitting an individual to participate in a planned
special exposure, the licensee or registrant ascertains prior
doses as required by RH 4.10.2 during the lifetime of the
individual for each individual involved.

4.11.5 Subject to RH 4.6.2, 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!

4.11.5.1 The numerical values.ot any of the. dose limits in RH 4.6.1
in any year; and

4.11.E.2 Five times the annual dose limits in RH 4.6.1 during the
individual's lifetime.

4.11.6 The licensee or registrant maintains records of the conduct of a
planned special exposure in accordance with RH 4.45 and submits a
written report in accordance with RH 4.54."

4.11.7 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
30 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
RH 4.6.1 but shall be included in evaluations required by RH
4.11.4 and 4.11.5.

RH 4.12 Occupational Dose Limits for Minors. The annual occupational dose
limits for minors are 10 percent of the annual occupational dose
limits specified for adult workers in RH 4.6

RH 4.13 Dose to an Embryo / Fetus.

4.13.1 The licensee or registrant shall ensure that the dose to an
embryo / fetus during the entire pregnancy, due to occupational
exposure of a declared pregnant woman, does not exceed 5 mSv (0.5
rem). See RH 4.46 for recordkeeping requirements.

4 .13 . :. 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 RH 4.13.1.

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 0.5 mSv (0.05 rem) to the
embryo / fetus be received in any one. month.

4 - 11
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l

'4.13.3 The dose to an embryo / fetus shall be taken as the sum of:
!

4.13.3.1. The deep dose equivalent to the declared pregnant woman; and ;

4.13.3.2 'The dose to the embryo / fetus from radionuclides in the
embryo / fetus and radionuclides in the declared pregnant
woman.

4.13.4 If by the time the wr==an declares pregnancy to the licensee or
registrant, the dose to the embryo / fetus has exceeded 4.5 mSv
(0.45 rem), the licensee or registrant shall be deemed to be in
compliance with RH 4.13.1 if the additional dose to the
embryo / fetus does not exceed 0.5 mSv (0.05 rem) during the

~,' remainder of the pregnancy.
,

RADIATZou-Dose LIMITS FOR-
INDIVIDUEL MEMBERS OF TER PUBLIC

;

RE 4.14 , Dose TA=4ts for Ynd4viduni Ma=hars of the Public.'

'

4.14.1 Each licensee or registrant shall conduct operations so that:

4.14.1.1 The total effective dose equivalent to individual members of
,,

the public from the licensed or registered operation does
'

not exceed 1 mSv (0.1 rem) in a year, exclusive of the dose
contribution from the licensee's or registrant's disposal of
radioactive material into sanitary sewerage in accordance
with RE 4.35,8 and

4.14.1.2 The dose in any unrestricted area from external sources does
not exceed 0.02 mSv (0.002 rem) in any one hour.

i

4.14.2 Reserved.

4.14.3 A licensee, registrant, or an applicant for a license or
registration may apply' for prior Department authorization to i

operate up to an cnnual dose limit for an individual member of the t

public of 5 mSv (0.5 rem) . This application shall include the .

'
following information:

*

4.14.3.1 Da=rmatration of the need for and the expected duration of
operations in excess of the limit in RH 4.14.1; and .

4.14.3.2 The licensee's or registrant's program to assess and control
dose within the 5 mSv (0.5 rem) annual limit; and

4.14.3.3 The procedures to be followed to maintain the dose ALARA.

|
,

Retrofit shall not be required for locations within facilities where only8 ,

radiation marhines existed prior to January 1, 1994 and met the previous '

requirements of 5 mSv (0.5 rem) . in a year. I

4 - 12
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'4.14.4 In addition to the requirements of Part 4, a licensee or |
registrant subject to the provisions of-the U.S. Environmental

'

Protection Agency's generally applicable environmental radiation !

standards in 40 CFR 190 shall comply with those standards. }

4.14.5 The Department may inqpose additional restrictions on radiation i

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. !

RH 4.15 Comoliance with Dose Limits for Individual Members of the Public.

4.15.1 The licensee or registrant shall make or cause to be made surveys i

of radiation levels in unrestricted areas and radioactive *
'

*. materials in effluents released to unrestricted areas to demon .
strate compliance with the dose limits for individual members of |
the public in RE 4.14.

- -. . .. .,

4.15.2 -A licensee or registrant shall show compliance with the annual i

dose limit in RH 4.14 by: |
[

4.15.2.1 Demonstrating by measurement or calculation that the total i

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

4.15.2.2 Demonstrating that:

4.15.2.2.1 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 3,apandix B; and }
4.15.2.2.2 If an individual were continually present in an I

unrestricted area, the dose from external sources |

would not exceed 0.02 mSv (0.002 rem) in an hour and ;

O . 5 mSv ( 0. 05 rem) in a year. ;
'

4.15.3 Upon approval from the Department, the licensee or registrant may
adjust the offluent concentration values in 3,apandix B, Table II, !

for =amhars of the public, to take into account the actual
physical and chemical characteristics of the affluents, such as,
aerosol size distribution,~ solubility, density, radioactive decay |
equilibrium, and <h==4 cal form. ;

!

4.15.4 Rooms or areas in which diagnostic x-ray systems are the only
source of radiation shall demonstrate compliance with RE 4.15.2.1
after construction of a new x-ray facility, after modification or
renovation of an existing x-ray facility, or installation or a new I

x-ray machine in an existing x-ray facility when there is a change
in primary beam orientation, or a change in primary shielding due
to the modification or renovation of a facility, or where there is ;

a projected increase in the x-ray workload from that which was .

,

used for a prior x-ray shielding design.,

,

,

I

t

!
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4.15.5 Facilities using only dental intraoral or panoramic machines in !
single occupancy rooms are exempt from the requirements of '

.

RH 4.15.2.1.

TESTING FOR mmm OR CONTAMINATION OF SEALED SOURCES 1

l

RH 4.16 Testinct for Leakaoe or con *==4 nation of Sealed sources. {
l

4.16.1 The licensee or registrant in possession of any sealed source !

shall assure that:

4.16.1.1 Each sealed source, except as specified in RH 4.16.2, 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
indicating that the sealed source was tested within 6 months
before transfer to the" licensee or registrant. Sources'that
indicate cone ==4 nation in excess of 185 Bq (0.005
microcuries) shall not be put into use. j

i

4.16.1.2
'

Each sealed source that is not designed to emit alpha* '

particles is tested for leakage or contamination at
intervals not to exceed 6 months or at alternative intervals
approved by the Department, after evaluation of information

,'

specified by RH 3.12.12.4 and 3.12.12.5 of these
regulations, an Agreement State, a Licensing State, or the-

U.S. Nuclear Regulatory Commission. j

4.16.1.3 Each sealed source that is designed to emit alpha particles j

is tested for leakage or contMaination at intervals not to ;

exceed 3 months or at alte1patave intervals approved by the |

Department, after evaluation of information specified by |
"J 3.12 12.4 and 3.12.12.5 of these regulations, an '

Agreement State, a Licensing State, or the Nuclear
Regulatory Connission.,

4.16.1.4 For each sealed source that is required to be tested for )

leakage or cone ==4 nation, at any other time there is reason j
to suspect that the sealed source might have been damaged or ;

might be leaking, the licensee or registrant shall assure
that the sealed source is tested for leakage or
conenmination before further use.

4.16.1.5 Tests, and evaluations of tests, for leakage for all sealed
sources, except brachytherapy sources manufactured to
contain radium, shall be capable of detecting the presence
of 185 Bq (0.005 pCi) 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.

4- 14
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4.16.1.6 The test for leakage for brachytherapy sources manufactured
to contain radium shall be capable of detecting an absolute
leakage rate of 37 Sq (0.001 pCi) of radon-222 in a-24 hour
period when the collection efficiency for radon-222 and its
daughters has been determined with respect to collection
method, volume and time. .

4.16.1.7 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 ,

185 Sq (0.005 pCi) 'of a radium daughter which has a half-
life greater than 4 days. r

4.16.2 A licensee or registrant need not perform test for leakage or
1 contamination on the following sealed sources:

;-

4.16.2.1 sealed sources containing only radioactive material with a e

half-lifa of lema than.30;. days; . |,

!

4.16.2.2 sealed sources containing only radioactive material as a j
gas;

4.16.2.3 sealed sources containing 3.7 MBq (100 pCi) or less of beta !

or photon-emitting material or 370 kBq (10 pCi) or less of !

alpha-emitting material; j
!-.

4.16.2.4 sealed sources containing only hydrogen-3;

4.16.2.5 seeds of iridium-192 encased in nylon ribbon; and i
F

4.16.2.6 sealed sources, except teletherapy and brachytherapy i

sources,-which are stored, not being used and identified as
_

in storage. The licensee or registrant shall, however, test i

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 cone ==ination within 6- :
months before the date of use or transfer.

'

'
4.16.3 Tests for leakage or cone ==4 nation from sealed sources shall be

performed by persons specifically authorized by the Department, an . ,
'Agreement State, a - Licensing state, or the U.S. Nuclear Regulatory

Comunission to perform such services.

4.16.4 Test results shall be kept in units of becquerel or microcurie and
maintained for inspection by the Department. ,

4.16.5 The following shall be considered evidence that a sealed source is i
'

leaking:

4.16.5.1 The presence, of 185 Bq (0.005 pCi) or more of removable
contamination on any test sample.

~4.16.5.2 Leakage of 37 Bq (0.001 pCi) of rc.*lon-222 per 24 hours for
brachytherapy sources manufactured to contain radium.

,

4.16.5.3 The presence of removable contamination resulting from the !

decay of 185 Bq (0.005 pCi) or more of radium.
!

'
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4.16.6 The licensee or registrant shall imediately withdraw a leaking
sealed source from use and shall take action to prevent the spread
of contamination. The leaking sealed source shall be repaired or ;

disposed of in accordance with this Part. l
J

4.16.7 Reports of test results for leaking or contaminated sealed sources |
shall be made pursuant to RH 4.58. j

i

sURVETS AMD 3000rITORING !

RH 4.17 General.

4.17.1 Each licensee or registrant shall make, or cause to be made,
, ' surveys that: l

,

4.17.1.1 Are necessary for the licensee or registrant to comply with
Part 4; and- ** * '

;

4.17.1.2 Are necessary under the circumstances to evaluates ;

'

4.17.1.2.1' Radiation levels; and

4.17.1.2.2 Concentrations or quantities of radioactive material; }
and..

4.17.1.2.3 The potential radiological hazards that could be - '
'present.

4.17.2 The licensee or registrant shall ensure that instruments and
equipment used for quantitative radiation measurements, fort ,

example, dose rate and effluent monitoring, are calibrated at ;

intervals not to exceed 12 months for the radiation measured
unless otherwise noted in these regulations.

4.17.3 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 RE 4.6, with other applicable provisions of these i

regulations, or with conditions specified in a license or
'

registration shall be processed and evaluated by a dosimetry
processor: <

4.17.3.1 Holding current personnel dosimetry accreditation from the
National Voluntary Laboratory Accreditation Program (NVLAP) |

of the National Institute of Standards and Technology; and i
l

4.17.3.2 Approved in this accreditation process for the type of
radiation or radiations included in the NVLAP program that
most closely approximates the type of radiation or
radiations for which the individual' wearing the dosimeter is
monitored.

4.17.4 The licensee or registrant shall ensure that adequate precautions
are taken to prevent a deceptive exposure of an individual
monitoring device.
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RH 4.18 Conditions Recuirino Individual Monitorina of External and
Internal Occupational Dose.

I

Each licensee or registrant shall monitor exposures from sources i

of radiation at levels sufficient to demonstrate compliance with I

the occupational dose limits of Part 4. As a minimum:
1

4.18.1 Each licensee or registrant shall monitor occupational exposure to ,

radiation and shall supply and require the use of individual l
monitoring devices by:

4.18.1.1 Adults likely to receive, in 1 year from sources external to
the body, a dose in excess of 10 percent of the limits in
RH 4.6.1; and

4.18.1.2 Minors and declared pregnant women likely to receive, in 1
year from sources external to the body, a dose. in excess of
10. percent of any..of the applicable limits in RH 4.12 or
4.13; and

4.18.1.3 Individuals entering a high or very high radiation area.

4.18.1.4 Reserved.

4.18.2 Each licensee or registrant shall monitor, to determine compliance
with RH 4.9, the occupational intake of radioactive material by
and assess the committed effective dose equivalent to:

4.18.2.1 Adults likely to receive, in 1 yerx, an intake in excess of
10 percent of the applicable ALI m Table I, Columns 1 and
2, of Appendix B; and

4.18.2.2 Minors and declared pregnant women likely to receive, in 1
year, a committed effective dose equivalent in excess of 0.5
mSv (0.05 rem) .

CONTROL OF EXPOSURE FROM EXTERNAL SOURCES
IN RESTRICTED AREAS

RH 4.19 Control of Access to Hioh Radiation Areas.

4.19.1 The licensee or registrant shall ensure that each entrance or
access point to a high radiation area has one or more of the
fo11owing features:

4.19.1.1 A control device that, upon entry into the area, causes the
level of radiation to be reduced below that lev 21 at which '
an individual might receive a deep dose equivalent of 1 mSv
(0.1 rem) in 1 hour at 30 centimeters from the source of
radiation from any surface that the radiation penetrates; or

4.19.1.2 A control device that energizes a conspicuous visible or
audible alarm signal so that the individual entering the
high radiation area and the supervisor of the activity are
made aware of the entry; or

174 -
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4.19.1.3 Entryways that are locked, except during periods when access .

.to the areas is required, with positive control over each
individual entry.

4.19.2 In place of the controls required by RH 4.19.1 for a high
radiatic2 area, the licensee or registrant may substitute
continuous direct or electronic surveillance that is capable of
preventing unauthorized entry.

4.19.3 The licensee or registrant may apply to the Department for
approval of alternative methods for controlling access to high
radiation areas.

4.19.4 The licensee or registrant shall establish the controls required
by RH 4.19.1 and 4.19.3 in a way that does not prevent individuals,,

from leaving a high radiation area.

4.19.5 The licensee-or registrant'is-not'requirM to control each
entrance or access point to a room or other area that is a high
radiation area solely because of the presence of radioactive

, materials prepared for transport and packaged and labeled in
accordance with the regulations of the U.S. Department of ,

Transportation provided that:

4.19.5.1 The packages do not remain in the area longer than 3 days;
,,

and

4.19.5.2 The dose rate at 1 meter from the external surface of any
package does not exceed 0.1 mSv (0.01 rem) per hour.

4.19.6 The licensee or registrant is not required to control entrance or
access to rooms or other areas in hospitals solely because of the
presence of patients containing radioactive material, provided
that there are personnel in attendance who are taking the
necessary precautions to prevent the exposure of individuals to
radiation or radicactive material in excess of the established
limits in Part 4 and to operate within the ALARA provisions of the
licensee's or registrant's radiation protection program.

'

4.19.7 The licensee or registrant is not required to control entrance or '

access to rooms or other areas containing sources of radiation
capable of producing a high radiation area as described in RH 4.19
if the licensee or registrant has met all the specific
requirements for access and control specified in other applicable
parts of those regulations, such as, Part 5 for industrial
radiography, Part 6 for x-rays in the healing arts, and Part 9 for
particle accelerators.

RH 4.20 Control of Access to Verv Hiah Radiation Areas.

.
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4.20,1 In addition to the requirements in RH 4.19, the licensee or
registrant shall institute measures to ensure that an individual
is not able to gain unauthorized or inadvertent access to areas in
which radiation levels could be encountered at 5 Gy (500 rad) or
more in 1 hour at 1 meter from a source of radiation or any
surface through which the radiation penetrates. .This requirement
does not apply to rooms or areas in which diagnostic x-ray systems
'are the only source of radiation, or to non-self-shielded
-irradiators.

4.20.2 The registrant is not required to control entrance or access to
rooms or other areas containing sources of radiation capable of
producing a very high radiation area as described in RH 4.20.1 if
the registrant has met all the t;pecific requirements for access

' and control specified in other applicable parts of these
. regulations, such as, Part 5 for industrial radidgraphy, Part 6
for x-rays in the healing arts, and Part 9 for particle

~ -
.accelerators.- .:- - + --

.

RH 4.21 control of hena== to verv Hioh ==d4mtion Areas -- Irradiators.
'.

4.21.1 Section RH 4.21 applies to licensees or registrants with sources
of radiation in non-self-shielded irradiators. Section RR 4.21
does not apply to sources of radiation that are used in

' teletherapy, in imhmtrial radiography, or in completely self-
shielded irradiators in which the source of radiation is both
stored and operated within the same shielding radiation barrier

i

I and, in the designed configuration of the irradiator, is always
i

physically inaccessible to any individual and cannot create high
levels of radiation in an area that is accessible to any
individual.

4.21.2 Each area in which there.may exist. radiation levels in excess of 5
Gy-(500. rad) in 1 hour at 1 meter from a source of radiation that
is used to irradiate materials shall meet the following

,

|
requirements:

4.21.2.1 Each entrance or access point shall be equipped with entry
control devices which:

4.21.2.1.1 Function automatically to prevent any individual from
inadvertently entering a very high radiation areas and

,

4.21.2.1.2 Permit deliberate entry into the area only after a
control device is actuated that causes the radiation
level within the aroa, from the source of radiation,
to be reduced below that at which it would be possible
for an individual to receive a deep dosa.. equivalent..in
excess of,1 mSv (0.1 rem) in 1 hour; and

4.21.2.1.3 Prevent operation of the source of radiation if it
would produce radiation levels in the area that could
result in a deep dose equivalent to an individual in
excess of 1 mSv (0.1 rem) in 1 hour."
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! 4.21.2.2 Additional control devices shall be provided so that, upon '

failure of the entry control devices to function as required
,

by RR 4.21.2.1:
|

9 .

The radiation level within the area, from the source
'

.

.

4.21.2.2.1-
of radiation,'is reduced below that at which it would i

,

i. be possible for an individual to receive a deep dose !

j_ equivalent in excess of 1 asy (0.1 rem) in 1 hour; and {
4 .

| 4.21.2.2.2 conspicuous visible and audible alart signals are
!, generated to make an individual attenqpting to enter :
] the area aware of the hazard and at least one other !
! authorized individual, who is physically present, e

i f ailiar with the activity, and prepared to render or !' % s unron assistance, aware of the failure of the entry !
j c.ntrol devices. !

*

. ,

4.21.2.3 The licensee or iegistrant shalT provide control devices so ;

that, upon failure or removal of physical radiation barriers i4

other than the sealed source's shielded storage container !

! '

' 4.21.2.3.1 The radiation level from the source of radiation is |
reduced below that at which it would be possible for ;

an individual to receive a deep dose equivalent in |
excess of 1 msv.(0.1 rem) in 1 hour; and :,

4.21.2.3.2 conspicuous visible and audible alarm signals are
generated to make potentially affected individuals i

aware of the hamard and the licensee or registrant or i
at least one other individual, who is familiar with 1

the activity and prepared to render or summon !
assistance, aware of the failure or removal of the !
physical barrier. !

i
'

4.21.2.4 when the shield for stored sealed sources is a liquid, the
licensee or registrant shall provide means to monitor the .j
integrity of the shield and to signal, automatically, loss ;

of adequate shielding. ;

4.21.2.5 Physical . radiation barriers that comprise per==nant ,

structural conqponents, such as walls, that have no credible ,

probability of failure or removal in ordinary circumstances !
need not meet the requirements of RE 4.21.2.3 and 4.21.2.4. '

f

4.21.2.6 Each area shall be equipped with devices that will |
automatically generate conspicuous visible and audible alarm .

signals to alert personnel in the area before the source of |

radiation can be put into operation and in time for any |
individual in the area to operate a clearly identified
control device, which must be . installed in the area and -
which can prevent the source of radiation from being put ;

into operation. |
!

4.21.2.7 Ea,ch area shall be controlled by use of such administrative i

procedures and such devices as are necessary to ensure that |'
the area is cleared of personnel prior to each use of the
source of radiation. I

i

)
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4.21.2.8 Each area shall be checked by a radiation measurement to
'

ensure that, prior to the first individual's entry into the
area after any use of the source of radiation, the radiation
level from the source of radiation in the area is below that
at which it would be possible for an individual to receive a
deep dose equivalent in excess-of 1 mSv (0.1 rem) in 1 hour.

4.21.2.9 The entry control devices required in RH 4.21.2.1 shall be
tested for proper functioning. See RH 4.49 for
recordkeeping requirements.

4.21.2.9.1 Testing shall be conducted prior to initial operation
with the source of radiation on any day, unless
operations were continued uninterrupted from the 1

v. previous day; and )

1
-

4.21.2.9.2 Testing shall be conducted prior to resumption of
'

operation of.the* source.cf radiation after any I

unintentional interruption; and .i
i

4.21.2.9.3 The licensee or registrant shall submit and adhere to |
a schedule for periodic tests of the entry control and~ ,.

warning systems. |
4.21.2.10 The licensee or registrant shall not conduct operations, ,

other than those necessary to place the source of radiation .;
--

in safe condition or to effect repairs on controls, unless I

control devices are functioning properly. |
t

4.21.2.11 Entry and exit portals that are used in transporting |
materials to and from the irradiation area, and that are not i
intended for use by individuals, shall be controlled by such i

devices and administrative procedures as are necessary to ;
physically protect and warn against inadvertent entry by any !

individual through these portals. Exit portals for !
irradiated materials shall be equipped to detect'and signal i
the presence of.any loose radioactive material that is ~;
carried toward such an exit and to automatically prevent
loose radioactive material from being carried out of the ;

area. f

{
4.21.3 Licensees, registrants, or applicants for licenses or

'

'registrations for sources of-radiation within the purview of
RR 4.21.2 which will be used in a variety of positions or in
locations, such as open fields or forests, that make it
impracticable to couply with certain requirements of RE 4.21.2, ;

such as those for the automatic control of radiation levels, may '

apply to the Department for approval of alternative safety -

measures. Alternative safety measures shall provide personnel
protection at least equivalent to those specified in RH 4.21.2 At
least one of the alternative measures shall include an entry-
preventing interlock control based on a measurement of the
radiation that ensures the absence of high radiation levels before i

an individual can gain access to the area where such sources of ;

radiation are used. ,

|

|
t
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4.21.4 The entry control devices required by RH 4.21.2 and 4.21.3 shall
be established in such a way that no individual will be prevented
from leaving the area.

RESPIRATORT PROTECTION AND CONTROLS TO RESTRICT-

INTERNAL EIPOSURE IN RESTRICTED AREAS

RH 4.22 Use of Process or Other Eneineerine Controls. The licensee shall
use, to the extent practicable, process or other engineering
controls, such as, containment or ventilation, to control the ;

concentrations of radioactive material in air.

RH 4.23 - Use of other controls. When it is not practicable 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
shall, consistent with maintaining the total effective dose
equivalent ALARA, increase monitoring and limit intakes by one or
.more of the following ===ne:'

4.23.1 Control of access; or

4.23.2 ,, Limitation of exposure times; or i

4.23.3 Use of respiratory protection equipment; or

4.23.4 other controls.

RH 4.24 Use of Tadivid"=1 Reseiratory Protection Eauin= ant,
,

4.24.1 If the licensee'uses respiratory protection equipment to limit i

intakes pursuant to RH 4.23:
,

4.24.1.1 Except as provided in RH 4.24.1.2, the licensee shall use
only respiratory protection equipment that is tested and
certified or had certification extended by the National
Institute for occupational Safety and Health and the Mine i

!Safety and Health Administration.

4.24.1.2 If the licensee wishes to use equipment that has not been
tested or certified by the National Institute for i

occupational Safety and Health and the Mine Safety and
Health administration has not had certification extended by
the National Institute for Occupational Safety and Health
and the Mine safety and Health administration, or for which
there is no schedule for testing or certification, the
licensee shall submit an application for authorized use of
that equipment, including a demonstration by testing, or a ,

demonstration on the basis of reliable test information,
that the material and performance characteristics of the
equipment are capable of providing the proposed degree of
protection under anticipated conditions of use.

4.24.1.3 The licensee shall implement and maintain a respiratory
protection program that includes:
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4.24.1.3.1 Air sampling sufficient to identify the potential
hazard, permit proper equipment selection, and
estimate exposures; and

4.24.1.3.2 Surveys and bioassays, as appropriate, to evaluate
actual intakes; and

4.24.1.3.3 Testing of respirators for operability inanediately
prior to each use; and

4.24.1.3.4 Written procedures regarding selection, fitting,
issuance, maintanance, and testing of respirators,
including testing for operability immediately prior to
each use; supervision and training of personnel;
monitoring, including air sampling and bioassays; and*.

*recordkeeping; and

4.24.1.3.5 Determination by a physician . prior.to initial fitting
of respirators, and at least every 12 months
thereafter, that the individual user is physically
able to use the respiratory protection equipment.,

4.24.1.4 The licensee shall issue a written policy statement on
respirator usage covering:

4.24.1.4.I' The use of process or other engineering controls,
instead of respirators; and

4.24.1.4.2 The routine, nonroutine, and emergency use of
respirators; and

4.24.1.4.3 The length of periods of respirator use and relief
from respirator use.

4.24.1.5 The licensee shall advise each respirator user that the user
may leave the area at any time for relief from respirator

'use in the event of equipment malfunction, physical or
psychological distress, procedural or < ~-m4 cation failure,
significant deterioration of operating conditions, or any
other conditions that might require such relief.

4.24.1.6 The licensee shall use respiratory protection equipment
| within the equipment manufacturer's expressed limitations
| for type and mode of use and shall provide proper visual,

communication, and other special capabilities, such as
adequate skin protection, when needed.

4.24.2 When estimating exposure of individuals to airborne radioactive
materials, the licensee may make allowance for respiratory
protection equipment used to limit intakes pursuant to RH 4.23,
provided that the following conditions, in addition to those in RH
4.24.1, are satisfied:

.
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4.24.2.1 The licensee selects respiratory protection equipment that
.provides a protection factor, specified in Appendix A,
greater than the multiple by which peak concentrations of

; . airborne radioactive materials in the working area are
; expected to exceed the values specified in Appendix B, Table

I, Column 3. However, if the selection of respitatory
protection equipment with a protection factor greater.than
the peak concentration is inconsistent with the goal

,

i specified in RH 4.23 of keeping the total effective dose
t

; equivalent ALARA, the licensee may select respiratory
; protection equipment with a lower protection factor provided ,

that such a selection would result in a total effective dose
equivalent that is ALARA. The concentration of radioactive !,

}
'

material in the air that is inhaled when respirators are,. >

worn may be initially estimated by dividing the average j
concentration in air, during each period of uninterrupted '

,

'| use, by the protection factor. If the exposure is later |

found to be greater'thaFinitiially e'stimated, the corrected
value shall'be used; if the exposus.3 is later found to be

; less than initially estimated, the corrected value may be
! used.

4.24.2.2 The licensee shall obtain authorization from the Department
before assigning respiratory protection factors in excess of;
those specified in Aap=ad4v A. The Department may authorize; ..

{ a licensee to use higher protection factors on receipt of an
9 application that
.

4.24.2.2.1 DSscribes the situation for which a need exists for
; higher protection factors, and

. I

i 4.24.2.2.2 Demonstrates that the respiratory protection equipment
'

provides these higher protection factors under the
3

|
proposed conditions of use.

,

; 1

,' 4.24.3 In an emergency, the licensee shall use as emergency equipment
i only respiratory protection equipment that has been specifically

certified or had certification extended for emergency use by the !

National Institute for. Occupational Safety and Health and the Mine
! Safety and Health AAndnistration.

4.24.4 The licensee shall noti y the Department in writing at least 30 |
,

: days before the date that respiratory protection equipment is

{ first used pursuant to either RH 4.24.1 or 4.24.2.

' STORAGE AMD CONTROL OF LICENSED OR REGISTERED
SOURCES OF RADIATICK--

I
.

RH 4.25 Security of Stored Sources of Radiation. The licensee shall
secure from unauthorized removal or access licensed or registered'

sources of radiation that are stored in unrestricted areas. |
,

-
v

I
!
!
,

Y
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l RH 4.26 Control of Sources of Radiation not in Storace.

4.26.1 The licensee shall control and maintain constant surveillance of
licensed or registered radioactive material that is in an,

' unrestricted area.and that is not in storage or in a patient.
1 -

'

4.26.2 The registrant shall maintain control of radiation machines that
are in an unrestricted az u and that'are not in storage.

I
!

i
i PREC&UTIOH&RY PROCEDURES t
2

,

i

RE 4.27 Caution. Signs.
,

[i ,

4.27.1 Standard Radiation Symbol. Unless otherwise authorized by the !

Department, the symbol prescribed by RE 4.27 shall use the colors i.

{ magenta; or purple, or. black an yellowzba 4 .v a. 'The symbol !

|
prescribed is the three-bladed design as follows:

5 i

RADIATION SYMBOL '

|
,

1. Cross-hatched area is to be magenta, or purple, or black,
i and -

i 2. The ba h avuud is to be yellow.
..;

J ##

i /" ;

i .J .

: .: :

! &|
: +=*- : 1

..9
4

!d j
.

- .,

| 4.27.2 =* r-tion to color tecmii -- =ts for s*==Amed n=d4 = tion svr.i.c,1.

I Notwithstanding the requirements of RE 4.27.1,. licensees or
registrants are authorized to label sources, source holders, or
device m ats con *=4=4ag sources of radiation that are'

subjected to high temperatures, with conspicuously etched or'

stamped radiation caution symbols and without.a color'

i requirement.

i 4.27.3 Add 4tian=1 Taforination on sians and t =h=1s. In addition to the
! contents of signs and labels prescribed in Part 4, the licensee

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.4-

4
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RH 4.28 Postinc Reauirements.

4.28.1 Postina 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."

4.28.2 Postina of Hiah 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."
;

4.28.3 Postina of Very Hiah n=d4ation 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." ,

,

4.28.4 Postina of Airborne Radioactivity Areas. The licensee or ,

!

registrant shall post each airborne radi~oactivity area with a
' conspicuous sign or signs bearing the radiation symbol and the
words " CAUTION, AIRBORNE RADIOACTIVITY AREA" or " DANGER, AIRBORNE ,

', RADIOACTIVITY AREA."
a

4.28.5 Postina of Areas or n- in which Liama==d or ReaisteredMaterial 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 10 times the,,

quantity of such material specified in W ad4v C with a |
conspicuous sign or signs bearing the radiation symbol and the

|fwords " CAUTION, RADIOACTIVE MATERIAL (S)" or " DANGER, RADIOACTIVE
MATERIAL (S) . "

f
RH 4.29 Excentions to Postina Reauirements,

A licensee or registrant is not required to post caution signs in :
4.29.1 ?areas.or rooms containing sources of radiation for periods of

less than 8 hours, if each of the following canditions is met: i

'

4.29.1.1' 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 Part 4; !

and
b

4.29.1.2 'Ibe area or room is subject to the licensee's or I,

registrant's control. |,

,

4.29.2 Rooms or other areas in hospitals that are occupied by patierts |

are not required to be posted with caution signs pursuanc to :

RH 4.28 provided that the patient could be released.frem |

confinement pursuant to RH ~1.26 of these regulations. .

!

4.29.3 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 et 30 centimeters from the surface of the sealed source
container or housing does not exceed 0.05 mSv (0.005 rem) per i

! hour.
,

! !
| \
|
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4.29.4 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. i

J]T=hliner Con m4nmes and Radiation Mar-h4 nam.e. RH 4.30
l'

4.30.1 The licensee or registrant shall ensure that each container of !

ilicensed or registered material bears a durable, clearly visible .

!label bearing the radiation symbol and the words " CAUTION,
RADIOACTIVE MATERIAL" or ' DANGER, RADI(MCTIVE MATERIAL.* The
label shall also provide information, wuch as the radionuclides
present, an estimate of the quantity of radioactivity, the date .

ifor 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 mihimize exposures.

.

!

4.30.2 Each licensee or.Togistrant- shall,,: prior: terrremovai or disposal '
.of empty unconec=inated containers to unrestricted areas, remove
or deface the radioactive material label or otherwise clearly ,

indicate that the container no longer contains radioactive
materials. ;

,

- 4.30.3 Each registrant shall ensure that each radiation machine is I
labeled in a conspicuous manner which cautions individuals that [
radiation is produced when it is energized. j--

{{RH 4.31 h - tiaa= to Y=halina nacinir== ants. A licensee or registrant is
not required to label:

4.31.1 Containers-holding licensed or registered material in quantities f
less than the quantities listed in Appendix C; or !

?

4.31.2 Containers holding licensed or registered material in t

concentrations less than those specified in Table III of ,

,%npandix B; or

4.31.3. Containers attended by an individual who takes the precautions .

necessary to prevent the exposure of individuals in excess of the j
limits established by Part 4; or !,

4.31.4 containers when they are in transport and packaged and labeled in !
iaccordance with the regulations of the U.S. Department of

Transportation;* or [

I
!

!

!
!
!
i

(

* Labeling of packages containing radioactive materials is required by the ,

U.S. 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

'

U.S. Department of Transportation regulations 49 CFR 173. 403 (m) and (w) and j

173.421-424. ;

i
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|
i

a

! 4.31.5 Containers that are accessible only to individuals authorized to I

handle or use them, or to work in the vicinity of the containers, ,
,,

if the contents are identified to these individuals by a readily |'

3, available. written record. Examples of containers of this type are |
3 containers in locations such as water-filled canals, storage. i
; 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 ;

,

t

I 4.31.6 Installed manvJacturing or process equipment, such as piping and {
tanks. |j

|
l RH 4.32- Praamdures for Receivine mad naan4ns Pa'+=aes . |

:

4.32.1 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 RE 17.2 and ?;p==d4*"A of Part l'~ of'

| these regulations, shall make arrang== ants to receives
t
t 4.32.1.1- The package when the carrier offers it for delivery; or
; !

4.32.1.2 The notification of the arrival of the package at the'

.

!
- carrier's terminal and to take possession of the package

; expeditiously. )
:

4.32.2 Each licensee or registrant shall: ;. , ,
,

4.32.2.1 Emitor the external surfaces of a labeled * package for j

radioactive cone ==i== tion unless the package contains only -|3. '
; radioactive material in the form of gaw or in special form

i as defined in RE 1.4 of these regulations; and {

4.32.2.2 Monitor the external surfaces of a labeled 5 package for !
radiation levels unless the package contains quantities of j

.

radioactive material that are less than or equal.to the Type
'

i A quantity, as defined in RE 17.2 and Ard4v A to Part 17
: of these regulations; and-
i

} 4.32.2.3 Monitor all packages known to contain radioactive material,
for radioactive conte =4 nation and radiation levels if there-

is evidence of degradation of package integrity, such as:

!- packages that are crushed, wet,_or damaged.

- 4.32.3 The licensee or registrant shall perform the monitoring required.
i by RH 4.32.2 as soon as practicable after receipt of the package,

but not later than 3 hours after the package is received at the<

licensee's or registrant's facility if it is received during the4

licensee's or registrant's normal working hours, or not later' '

than 3 hours from the beginning of the next working day if it is |*
'

;- received after working hours.

i

'

I
1

*

,

,

' Labeled with a Radioactive White I, Yellow II, or Yellow III label as
specified in U.S. Department of Transportation regulations 49 CFR 172.403 and
172.436-440.
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The licensee or registrant shall immediately notify the final4.32.4 1delivery carrier and the Department by telephone, and by
telegram, mailgram, or facsimile if:

fRemovable radioactive surface conemmination exceeds the i4.32.4.1 limits of RH 17.15.8 of these regulations; or

External radiation levels exceed the limits of RH 17.15.9
e

'
4.32.4.2

and 17.15.10 of these regulations.
|

4.32.5 Each licensee or registrant-shall: 7

Establish, maintain, and retain written procedures for
'

4.32.5.1 safely opening packages in which radioactive material is -

received; and+.
*

,

Ensure that the procedures are followed and that due ,

4.32.5.2- iconsideration .is cgiven to .special. instructions' for- the type
of package being opened.

|

,

Licensees or registrants transferring special form sources in t
4.32.6 vehicles owned or operated by the licensee or registrant to and |

,

tfrom a work site are exempt from the contamination monitoring
requirements of RH 4.32.2, but are not exempt from the monitoring i

!requirement in RH 4.32.2 for measuring radiation levels that
ensures that the source is still properly lodged in its shield.-

WESTE DISPOSAL ;
; *

RH 4.33 canaral Reauirements.

A licensee or registrant shall dispose of licensed or registered4.33.1
material only:

4.33.1.1 By transfer to an authorized recipient as provided in
RH 4.38 or in Parts 3, 14, or 18 of these regulations, or to !

the U.S. Department of Energy; or
-

,

i

4.33.1.2 By decay in storage;.or

[ 4.33.1.3 By release in effluents within the limits in RH 4.14; or
i

4.33.1.4 As authorized pursuant to RH 4.34, 4.35, 4.36 or 4.37.

| 4.33.2 A person shall be specifically licensed or registered to receive1

vsste containing licensed or registered material from other
.persons for

4.34.2.1 Treatment prior to disposal; or

4.33.2.2 Treatment or disposal by incineration; or
?,

4.33.2.3 Decay in storage; or

I
!

.
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4.33.2.4 Disposal at a land disposal facility licensed pursuant to
Part 14 of these regulations; or

4.33.2.5 Storage until transferred to a storage or disposal facility
authorized to receive the vaste.

'

RH 4.34 Method for obtainine Aneroval 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 these regulations, to dispose of
licensed or registered material generated in the licenzre's or
registrant's operations. Each application shall include:

4.34.1 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; and

_

4.34.2 An analysis and evaluation of pertinent information on the nature
of the environment; and

9

4.34.3 The nature and location of other potentially affected facilities;
and

4.34.4 Analyses and procedures to ensure that doses are maintained ALARA
'

and within the dose limits in Part 4.

RH 4.35 Disposal by Release into Sanitary Sewerace.

4.35.1 A licensee or registrant may discharge licensed or registered
material into sanitary sewerage if each of the following
conditions is satisfied-

1

4.35.1.1 The material is readily soluble, or is readily dispersible
biological material, in water; and

4.35.1.2 The quantity of licensed or registered radioactive material i

that the licensee or registrant releases into the sewer in 1 |

month divided by the average monthly volume of water
released into the sewer by the licensee or registrant does
not exceed the concentration listed in Table III of
Appendix B; and

4.35.1.3 If more rhnn one radionuclide is released, the following
conditions must also be satisfied:

4.35.1.3.1 The licensee or registrant shall determine the fraction
of the limit in Table III 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 III of Appendix B; and

4.35.1.3.2 The sum of the fractions for each radionuclide required
by RH 4.35.1.3.1 does not exceed unity; and
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4.35.1.4 The total quantity of licensed or registered radioactive
material that the licensee or registrant releases into the
sanitary sewerage in a (5 Ci)of hydrogen-3, 37 GBq (year does not exceed 1851 C1) of carbon-14, and 37 (1 Ci)
of all other radioactive materials combined.

4.35.2 Excreta from individuals undergoing medical diagnosis or therapy
with radioactive material are not subject to the limitations
contained in RH 4.35.1.

RH 4.36 Treatment or Discosal by Incineration. A licensee or r istrant
may treat or dis se of licensed or registered material
incineration on1 in the amounts and forms specified in 4.37
or as specifical y approved by *.he Department pursuant to RH
4.34.

RH 4.37 ,Discosal of Boecific Wastes.
4.37.1 A licensee or registrant may dispose of the folloiting licensed or

registered material as if it were not radioactive:

4.37.1.1 1.85 kBq (0.05 pCi), or less, of hydrogen-3 or carbon-14 per
gram of medium used for liquid scintillation counting; and*

4.37.1.2 1.85 kBq (0.05 pCi), or less, of hydrogen-3 or carbon-14 per
gram of animal tissue, averaged over the weight of the.

entire an4==1.

4.37.2 A licensee or registrant shall not dispose of tissue pursuant to
RH 4.37.1.2. in a manner that would permit its use either as food
'for hn==n= or as animal feed.

| 4.37.3 The licensee or registrant shall maintain records in accordance
I with RE 4.48.

RH 4.38 Tr===fer for Dis ===1 =nd Manifests.
.s

4.38.1 The requirements of RH 4.38 and Appendix G, or Appendix D if
prior to March 1, 1998, are designed to control transfers of low-

or waste processor licensee, y waste generator, waste collector,level radioactive waste by an
as defined in this rt, who ships

low-level waste either directly, or indirectly h a waste
collector or waste processor, to a licensed low-leve radioactive
waste disposal facility, establish a manifest tracking system,
and s lesent existing requirements concerning transfers and
recer eeping for those wastes. Beginning March 1, 1998, all
affected licensees must use Appendix G. Prior to March 1, 1998,
a disposal facility operator or its regulatory authority may
require the shipper to use Appendix D or Appendix G.

4.38.2 Any licensee shipping radioactive waste intended for ultimate-
disposal at a licensed land disposal facility shall docicat 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, or each
shipment of radioactive waste designated for disposal at a
licensed low-level radioactive waste disposal facility prior to
March 1, 1998, shall be accompanied by a shipment manifest as
specified in Section I of Appendix D.

4.38.3 Each shipment manifest shall include a certification by the waste
generator as specified in Section II of Appendix G or Appendix D
as appropriate in accordance with RH 4.38.1.

4.38.4 Each persot$ involved in the transfer of waste for disposal or in
the disposal of waste, including the waste generator, waste
collector, waste processor, and disposal f acility operator, shall
comply with the requirements specified in Section III of

j Appendix G or Appendix D as appropriate in accordance with
| M 4.38.1.
I
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'H 4.39R Comm14 =a~ with Envil - -tal and halth h,tection Reaulations.*

Noeh4=g in RE 4.33, 4.34, 4.35, 4.37 or 4.38 relieves the
licensee or registrant from complying with other applicable

,

!

Federal, State and local regulations governing any other toxic or :

hazardous properties of materials that may be disposed of to
.

]
,

RE 4.33, 4.34, 4.35, 4.37 or 4.38.
,

RECORDS,

a

RR 4.4 0 ' General Provisions.
' !'

4.40.1 %
Each licensee or registrant shall use the SI 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 .

1 quantities on records required by Part 4. '

4.40.2 The licensee or. registrant =h=11 make a clear distinction among '

the quantities entered on the records required by Part 4, such
as, total effective dose equivalent, total organ dose equivalent,
shallow dose equivalent, eye dose equivalent, deep dose
, equivalent, or committed effective dose equivalent.

'

4.40.3 The licensee or registrant shall be consistent in their use of SI,

or special units. The licensee or registrant shall not change
the units used on records requirol by Part 4 except at'the
beg 4 ning of the calendar year or with Department approval.

,

RE 4.41 Records of Radiation Protection Ph- =.
4.41.1 Each licensee or registrant shall maintain records of the

radiation protection program, including: j,

,

4.41.1.1 The provisions of the program; and
,

.4.41.1.2 Audits and other reviews of program content and
implementation.

4.41.2 The licensee or registrant shall retain the records required by - *

RH 4.41.1.1 until the Department teruunates each pertinent'
license or registration requiring the record. The licensee or
registrant shall retain the records required by RH 4.41.1.2 for 3
years after the record is made.

RH 4.42 Records of Surveys.

4.42.1 Each licensee or registrant shall maintain records. showing the
results of surveys and calibrations required by RH 4.17 and
4.32.2. The licensee or registrant shall retain these records
for 3 years,after the record is made.

!
!

!
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4.42.2 The licensee or registrant shall retain each of the following I
records until the Department terminates each pertinent license or I

Iregistration requiring the record-
4

4.42.2.1 Records of the results of surveys to determine the dose from
external sources of radiation used, in the absence of or in ;

combination with individual monitoring data, in the |
assessment of individual dose equivalents; and J

4.42.2.2 Records of the results of measurements and calculations used
to determine individual intakes of radioactive material and
used in the assessment of internal dose; and

4.42.2.3 Records showing the results of air sampling, surveys, and
' . bioassays required pursuant to RH 4.24.1.3.1 and 4.24.1.3.2;

*and

4.42.2.4 Records-of-the12tsults ofJmeasurements .and-| calculations used
to evaluate the release of radioactive effluents to the
environment.

4.42.3 Upon termination of the license or registration, the licensee or
registrant shall permanently store records on Department Form
OR-RH-16 or equivalent, or shall make provision with the
Department for transfer to the Department.

RH 4.43 Records of Tests for T_mak=ce or Contamination of' Sealed Sources.
Records of tests for leakage or conemmination of sealed sources
required by RH 4.16 shall be kept in units of becquerel or
microcurie and maintained for inspection by the Department for 5
years after the records are made.

RH 4.44 Records of Prior Occuoational Dose.

4.44.1 The licensee or registrant shall retain the records of prior
occupational dose and exposure history as specified in RH 4.10 on
Department Form OR-RH-16 or equivalent until the Department
terminates each pertinent license or registration requiring this
record. The licensee or registrant shall retain records used in ,

preparing Department Form OR-RH-16 or equivalent for 3 years
after the record is made.

4.44.2 Upon termination of the license or registration, the licensee or
registrant shall permanently store records on Department Form OR-
RH-16 or equivalent, or shall make provision with the Department
for transfer to the Department.

RH 4.45 Records of Planned Special Exoo_gpg,gg.

4.45.1 For each use of the provisions of RH 4.11 for planned special
exposures, the licensee or registrant shall maintain records that
describe

4.45.1.1 The exceptional circumstances requiring the use of a planned
spe'cial exposure; and
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'4.45.1.2 The name of the management official who authorized the
. planned special exposure and a copy of the signed
authorization; and

4.45.1.3 What' actions were necessary; and

'4.45.1.4 Why,the actions were necessary; and

4.45.1.5 What precautions were taken to assure that doses were
maintained ALARA; and

4.45.1.6 What individual and collective doses were expected to
result; and

''
4.45.1.7 The doses actually received in the planned special exposure.

4.45.2 The licensee or registrant shall retain the records until the
Department terminates each'pertisent license or registration

~

requiring these records.

4.45.3 Upon termination of the license or r egistration, the licensee or
registrant shall permanently store records on Department Form OR-
RB-16 or equivalent, or shall make provision with the Department
for transfer to the Department.

RE 4.46 Records of Tnd4vidsul Mem4toriner Results.

4.46.1 Recordkeepine Reanirement. Each licensee or registrant shall
maintain records of doses received by all individs=1s for whom
monitoring was required pursuant to RE 4.18, and records of doses
received during planned special exposures, accidents, and
emergency conditions. Assessments of dose equivalent and records
made using units in effect before January 1, 1994 need not be
changed. These records shall include, when applicable:

4.46.1.1 The deep dos- equivalent to the whole body, eye dose
equivalent, shallow dose equivalent to the skin, and shallow
dose equivalent to the extremities; and

4.46.1.2 The estimated intake of radionuclides,.when required by
RH 4.7; and

4.46.1.3 The committed effective dose equivalent assigned to the
intake of radionuclides; and

4.46.1.4 The specific information used to calculate the committed
effective dose equivalent pursuant to RH 4.9.3; and

4.46.1.5 The total effective dose equivalent when required by RH 4.7;
and

4.46.1.6 The total of the deep dose equivalent and the coinnitted dose
to the organ receiving the highest total dose.

4.46,2 Recordk'eecinc Frecuenev. The licensee or registrant shall make
entries of the records specified in RH 4.46.1 at intervals not to
exceed 1 year.

..
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4.46.3 Recordkeepino Format. The licensee or registrant shall maintain i
the records specified in RH 4.46.1 on Department Form OR-RH-17,

'

Occupational Exposure Record for a Monitoring Period, in
accordance with the instructions for Department Fom OR-RH-17, or
in clear and legible records containing all the information
required by Department Form OR-RR-17.

4.46.4 The licensee or registrant shall maintain the records of dose to
an embryo / fetus with the records of dose to the declared pregnant j
woman. The declaration of pregnancy, including the estimated i

date of conception, shall also be kept' on file, but may be
maintained separately from the dose records.

4.46.5 The licensee or registrant shall retain each required form or
record until the Department te. minates each pertinent license or
registration requiring the record.

*.

4.46.6 Upon termination of the license or registration, "the licensee or
registrant shall permanently store records on Department Form OR-
RH-16 or equivalent, or shall mr.ke provision with the Department
for transfer to the Department.

RH 4.47 Records of Dose to Individual Members of the Public.

4.47.1 Each licensee or registrant shall maintain records sufficient to

of the public. pliance with the dose limit for individual membersdemonstrate com
See EE 4.14.

4.47.2 ,The licensee or registrant shall retain the records required by
RH 4.47.1 until the Department terminates each pertinent license
or registration requiring the record.

RH 4.48 Records of Waste Disposal.

4.48.1 Each licensee or registrant shall maintain records of the
disposal of licensed or registered materials made pursuant to
RH 4.34, 4.35, 4.36, 4.37 of these regulations, anddisposal by burial in soil,Part 14 including burials authorized before
December 30, 1985.

4.48.2 The licensee or registrant shall retain the records required by,

| RH 4.48.1 in accordance with RH 3.15.4 until the Department
terminates each pertinent license or registration requiring the
record.

RH 4.49 Records of Testino Entry Control Devices for Very Hich Radiatio *n
Areas.

4.49.1 Each licensee or registrant shall maintain records of tests made
pursuant to RH 4.21.2.9 on entry control devices for very high
radiation areas. These records must include the date, time, and
results of each such test of function.
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The licensee or registrant shall retain the records req. tired by
,4.49.2-, *

j:
.

RH 4.49.1 for 3 years.after the record is made. i

'RH 4.50 Fom of Marmrds. Each record required by Part 4 shall be legible (
'

t

throughout the specified retention period..The record shall be
the original or a reproduced copy or a microform, provided that i

the copy or. microform _is authenticated by authorized personnel ;

and that the microform is capable of producing a clear copy i.

throughout the required ret;ention period or the record may also -
be stored in Department-approved electronic media with the t

'

capability for producing legible, accurate, and complete recordss

|
' 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. i4
'

4

; REPORTS '

!

$ >RE 4.51 Renorts of Stolen. Lost, or Missina Lirama==d or Reaistered I

Sources of n=dintion.,

|
t 4.51.1 Telephone Reports. Each licensee or registrant shall report to

the Department by telephone as follows: ,

.

r 4.51.1.1 - '" I==adi=tely 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 1,000 times the quantity specified ;in A,ap=adiv c undar such circumstances that it appears to

the-licensee or registrant that an exposure could result to ,

individuals in unrestricted areas; or ,

4.51.1.2 Within 30 days after its occurrence becomes known to the '' 4

licensee or registrant, lost, stolen, or missing licensed or
registered radioactive material in'an aggregate quantity
greater than 10 times the quantity specified in 7,ap=adix C
that is still missing.

,

4.51.1.3f Immediately after its occurrence becomes known to the
registrant, a stolen, lost, or missing.radiction machine.

4.51.2 Written ReDorts. Each licensee or registrant required to make a
report pursuant to RH 4.51.1 shall, within 30 days after making
the telephone report, make a written report to the Department
setting forth the following information:

4.51.2.1 A description of the licensed or registered source of
iradiation 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; '

E4.51.2.2 A description of the circumstances under which the loss or
theft occurred; and

i

|

|
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4.51.2.3 A statement of disposition, or probable disposition, of the
licensed or registered source of radiation involved; and

4.51.2.4 Exposures of individuals to radiation, circumstances under
which the exposures occurred, and the possible total effective
dose equivalent to persons in unrestricted areas; and

4.51.2.5 Actions that have been taken, or will be taken, to recover the
source of. radiation; and

4.51.2.6 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.
l

4.51.3 Subsequent to filina the written report, the licensee or registrant
shall also report aaditional substantive information on the loss or
theft within 30 days after the licensee or registrant learns of such
information.

4.51.4 ''The licensee or registrant shall prep.tre any report filed with the iDepartment pursuant to RE 4.51 so that names of individuals who may ;

have received exposure to radiation are stated in a separate and |

detachable portion of the report. ;

'

RE 4.52 Notification of Incidents.

4.52.1 T---M4=te Motification. Notwiths*==di== other requirements for
*

notiricatico, each licensee or registrant shall notify the -

Department as soon as possible but not later than 4 hours after the l

discovery of an event:

Involving a source of radiation possessed by the licensee or4.52.1.1 -.
,

registrant that may have caused or threatens to cause any of *

the following conditions: !

~4.52.1.1.1 An individual to receive:
-i

4.52.1.1.1.1 A total effective dose equivalent of 0.25 Sv (25 rem)
or more; or

.

t

4.52.1.1.1.2 An eye dose equivalent of 0.75 Sv (75 rem) or more; ;
'or

4.52.1.1.1.3 A shallow dose equivalent to the skin or extremities !

or a total organ dose equivalent of 2.5 Gy (250 rad) ;
or more; or !,

4.52.1.1.2 The release of radioactive material, inside or outside of a
restricted area, so that, had an individual been present :

for 24 hours, the individual could have received an intake !
five times the occupational ALI. This nrovision does not <

apply to locations where personnel are ::ot normally [
stationed during routine operations, auch cs hot-cells or '

process enclosures.

4.52.1.2 That prevents immediate protective actions necessary to avoid r

exposures to radiation and/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.).
t

4.52.2 Twenty-Four Hour Notification. Each licensee or registrant shall,
within 24 hours of discovery of the event, report to the Department: ,

4.52.2.1 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:
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4.52.2.1.1 An individual to rscalva, in a ptriod of 24 hours:

4.52.2.1.1.1 A total effective dose equivalent exceeding 0.05 Sv
(5 rem); or,

4.52.2.1.1.2 An eye dose' equivalent exceeding 0.15 Sv (15 rem); or

4.52.2.1.1.3 "A shallow dose equivalent to the skin or extremities
or a total organ dose equivalent exceeding 0.5 Sv (50

|

3

rem); or
4.52.2.1.2. The release of radioactive material, inside or outside of a

restricted area, so that, had an individual been present
for 24 hours the individual could have reesived an intakein excess of,one occupational ALI. This provision does not
apply to locations where personnel are not normallystatzoned during routine operations, such as hot-cells or
process enclosures.

4.52.2.2 ' . An unplanned contamination event that:
.

4.52.2.2.1 Requires access to the cone ==4nated area, by workers or the
public, to be restricted for more than 24 hours by imposing i

additional radiological controls or by prohibiting entry '

into the area;

4.52.2.2.2, Involves a quantity of material greater than five times the
lowest annual limit on intake specified in Nap-ad4v B of
Part 4 for the material; and

4.52.2.2.3 Eas access to the area restricted for a reason other thanto allow isotopes with a half-life of less than 24 hours to'
decay prior to decontamination.

4.52.2.3 An event in which equipment is disabled or fails to function asdesigned when:
4.52.2.3.1 The equipment is required by regulation or license

condition to prevent releases exceeding regulatory limits, ,

to prevent exposures to radiation and/or radioactive 3

;materials ** H 4a; regulatory limits, or to mitigate the jconsequences of an accident; and
,

4.52.2.3.2 The equipment is required to be available and operable when
it is disabled or fails to function during the event; and

4.52.2.3.3 No redundant equipment is available and operable to perform
the required safety function. i

;

4.52.2.4 An event that requires unplanned medical treatment at a medical
facility of an individual who's body or clothing is
contaminated with spreadable radioactive material.

4.52.2.5 An unplanned fire or explosion damaging any licensed material
or any device, container, or equipment containing licensed
material when: '

-4.52.2.5.1 The quantity of material involved is greater than five
times the lowest annual limit on intake specified in
Appendix B of Part 4 for the material; and

4.52.2.5.2 The damage affects the integrity of the licensed material
or its container.

RH 4.53 Prenaration and Snb4ssion of Renorts.
4.53.1 Reports made by licensees or registrants in response to therequirements of RH 4.52, must be made as follows:
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4.53.1.1 Licensees or registrants shall make the reports required by
RH 4.52.1 and 4.52.2 to the Department by telephone, and by
telegram, mailgram,lable at the time of notification,or facsimile. To the extent that the

"

inromation is avai the Iinformation provided in these reports must included.

4.53.1.1.1 The caller's name and call back telephone number;

4.53.1.1.2 A description of the event including date Lad tir.a;. i

4.53.1.1.3 The exact location of the event;

4.53.1.1.4 The isotopes, quantities, and chemical and physical fom of
the licensed material involved; and

4.53.1.1.5 Any personnel radiation exposure data available.

4.53.1.2 Each licensee or registrant who makes a report required by RH
4.52.1 or 4.52.2 shall submit a written follow-up report to the
Department pursuant to RH 4.53.3 within 30 days of the initial
report. Written reports prepared pursuant to other regulations
may be submitted to fulfill this requirement if the reports
contain all of the necessary information and the appropriate
distribution is made.

4.53.1.3 The provisions of RH 4.52 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 RH 4.54.

4.53.2 Renorts of M.-s, Radiation Levels , and Concentrations of
Radioactive Material ev_ w - r the Limits. In addition to the.

notification required by RH 4.52, each licensee or registrant shall
submit a written report to the Department within 30 days after
la-4 ~r of any of the following occurrences:

4.53.2.1 Incidents for which notification is required by RE 4.52; or

4.53.2.2 Doses in excess of any of the following:

4.53.2.2.1 h occupational dose limits for adults in RH 4.K; or

4.53.2.2.2 h occupational dose limits for a minor in RH 4.12; c::

4.53.2.2.3 h limits for an embryo / fetus of a declared preg utnt woman
in RH 4.13; or

4.53.2.2.4 h limits for an individual member of the public ir.
RH 4.14; or ;

1

4.53.2.2.5 Any applicable limit in the license or registration; or i

4.53.2.3 Levels of radiation or concentrations of radioactive material
in:

4.53.2.3.1 A restricted area in excess of applicable limits in the
license or registration; or

4.53.2.3.2 An unrestricted area in excess of 10 times the applicable
limit set forth in Part 4 or in the license or
registration, whether or not involving exposure of any
individual in excess of the limits in RH 4.14; or

|
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4.53.2.4 For lics:rma cubjset to th7 prsvicioni of U.S. Environmental
Protection Agency's' gen;rn11y cppliccblo environmental
radiation standards in 40 CFR 190', levels of radiation or
r<21 eases of radioactive material in excess of those standards,
or of license conditions related to those standards.

4.53.3 Contents of Written ReDorts.
4.53.3.1 Each report required by RH 4.53.1.2 or 4.53.2 shall include the

following, as appropriate:

4.53.3.1.1 A description of the event, including the possible causeand the manufacturer and model number (if applicable) of
any equipment that failed or malfunctioned;

4.53.3.1.2 The exact location of the event:
4.53.3.1.3 The isotopes, quantities, and chemical and physical fom of

the licensed material involved;

4.53.3.1.4 N Date and time of the event;

4.53.3.1.5 The results of any evaluations or assessments, including:

4.53.3.1.5.1 Estimates of each individual's dose;

4.53.3.1.5.2 % levels of radiation and concentrations of
n M oactive material involved;

4.53.3.1.5.3' The cause of the elevated exposures, dose rates, or
concentrations; and

4.53.3rl.5 4- - Corrective' steps taken or planned to ensure against a
recurrence, including the schedule for achieving

applicable environmental standards, generally
conformance with applicable limits,

and associated
license or registration conditions.

4.53.3.2 .Each report filed pursuant to RH 4.53 shall include for each ,

individual exposed: the name, Social Security account number,
and date of birth. With respect to the limit for the
embryo / fetus in RH 4.13, 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.

RH 4.54 Penorts of Planned Soecial Exoosures. The licensee or registrant
shall submit a written report to the Department within 30 days
following any planned special exposure conducted in accordance with
RH 4.11, informing the Department that a planned special exposu.e
was conducted and indicating the date the planned special exposure
occurred and the information required by RH 4.45.

'A certified copy of the referenced material is available for public
inspection during normal business hours at the Radiation Control Division,
4300 Cherry Creek Drive South, B-1, Denver, Colorado. These rules do not induds
later amendments of the referenced material. Certified copies of the referenced
material will be provided at cost upon request from the Radiation Control
Divisicin at the following mailing address: Director, Radiation Control Division,
RCD-DO-B1, Colorado Department of Health, 4300 Cherry Creek Drive South, Denver,
Colorado, 80220-1530.
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RH 4.53 Reserved.~
.

RH 4.56 Reoorts of Individual Monitorina.

4.56.1 This*section applies to each person licensed or registered by the
Department to: |

4.56.1.1 Possess or use sources of radiation for purposes of industrial |
radiography pursuant to Parts 3 and 5 of these regulations; or i

|'

Receive radioactive waste from other persons for disposal !4.56.1.2 -
'

pursuant to Part 14 of these regulations; or
l

4.56.1.3- Possess or use at any time, for processing or manufacturing zor |
distribution pursuant to Part 3 or 7 of these regulations,
radioactive material in quantities exceeding any-one of the !

*.- following quantities: |

i
*

!

Radlonuclide Activity" !

C1 GBa
Cesium-137 1 37- ,

*

cobalt-60 1 37 ;

100 3,700-Gold-198 > ,

Iodine-131 1 -37
Iriditan-192 10 370 i

Krypton-85 1,000 37,000 ,

Promethium-147 10 370 :

T=eh== titan- 99m 1,000 37,000

The Department any require as a license condition, or by rule, regulation, *or*
'order pursuant to as 1.9, reports from licensees or registraats who are licensed

or registered to use radi - nlida= not on this list, in quantities sufficient to i
cause comparable radiation levels. !

4.56.2 Each licensee or registrant in a category listed in RE 4.56.1 shall
submit an ===n=1 rt to the Department of the results of
individual monitor carried out by the licensee or registrant for
each individual for monitoring was required by RE 4.18 during ,

that year. The licensee or registrant may include additional data '

for individuals for whom manitoring was provided but not required.
The licensee or registrant shall use Department Form OR-RE-17 or
equivalent or Department-approved electronic media cone =4n4ng all
the information required by Department Form OR-RE-17.

4.56.3 The licensee or registrant shall file the report required by
RB 4.56.2, covering the preceding year, on or.before April 30 of -

each year. ;

1

RH 4. 57 Notifications and Renorts to Individuals.

4.57.1 Requirements for notification and reports to individuals of exposure '

to radiation or radioactive material are specified in RH 10.4 of
these regulations.

,

4.57.2 When a licensee or registrant is required pursuant to RH 4.53 to ,

report to the Department any exposure of an individual to radiation :
or radioactive material, the licensee or registrant shall also

fnotify the individual. Such notice shall be transmitted at a time

not later than the transmittal to the Department, ions.and shall comply ,

with the provisions of F.H 10.4.1 of these regulat +

'

RH 4.58 Renorts of h *4mr or Cont ==4nated' Sealed Sources. The licensee or j
registrant shall Zile a report within 5 days with the Department if .

the test for leakage or contamination indicates a sealed source is i:leaking or contaminated. The report shall include the equipment
involved, the test results and the corrective action taken.

t
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ADDITIONAL REQtTIRE2GMTS ,

1
,

1

RH 4.59 Vacatina Premises. Each specific licensee or registrant shall,
no less than 30 days before vacating or relinquishing possession
or control of premises which may have been contaminated with-

radioactive material as a result of-the licensee's or
registrant's activities, notify the Departannt in writing of

, intent to vacate. When deemed necessary by the Department, the *

,

licensee shall decontaminate the promises in such a ==nner as the
, '

Department may specify.,

2 RH 4.60 Permissible Levels of Radioactive Material in Uncontrolled Areas. .

'

4.60.1 Plutonium. Contamination of the soil in excess of 2.0
" disintegrations per minute (0.03 Bq) of plutonium per gram of dry

soil or square centimeter of surface area (0.01 tierocurie (370
,

Bq) per. square meter)' presents a sufficient hazard to the public
h==1th to require the utilization of special techniques of
construction upon property so cone ==inated. Evaluation of ;

proposed control techniques shall be available from the
'

<

Department of Health upon request. |
'

|
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Part 4

APPENDIX A

PROTECTION FACTORS FOR RESPIRATORS * *

Protection Factors"'
Tatted & Certified Equipment

iaDescription ' Modes"* Particu- Particu- National Institute for
lates lates, occupational Safety and,

only gases, Health & Mine Safety and
vapors : Health Administrationts

_ ,

tests for permissibility

I. AIR-PURIFYING RESPIRATORS"'

Facepiece,' half-mask"3 NP 10 30 CFR 11,
Facepiece, full NP 50 Subpart K.
Facepiece, half-mask PP 1000
full, or hood

II. A*INOSPHERE-kUPPLYING
RESPIRATORS

1. Air-line respirator

Facepiece, half-mask CF 1000
Facepiece, half-mask D "I

Facepiece, full CF 2000
Facepiece, full D "I 30 CFR 11,
Facepiece, full PD 2000 Subpart J.

Hood CF "3

Suit CF "3 "'8

2. Self-contained
breathing apparatus
(SCBA)

Facepiece, full D 50
Facepiece, full PD 10,000nu 30 CFR 11,
Facepiece, full RD 50 Subpart H.
Facepiece, full RP 5,000"2'

Saa next page for footnotes.
.
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III. COMBINATION RESPIRATORS

Any combination of Protection factor
air-purifying and for type and mode 30 CFR 11,
atmosphere-supplying of operation as Sec. 11.63(b).
respirators listed above

FOOTNOTES

1. For use in the selection of respiratory protective equipment to be I
used only where the contaminants have been identified and the |
concentrations, or possible concentrations, are known.

2. Oniy for shaven faces and where nothing interferes with the seal of
tight-fitting facepieces against the skin. Hoods and suits are
excepted.

,,

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 = positive pressure
RD.= demand, recirculating or closed circuit
RP = pressure demand, recirculating or closed circuit

4. a. The protection factor is a measure of the degree of protection
afforded by a respirator, defined as the ratio of the concentration of,

airborne radioactive material outside the respiratory protective
equipment to that inside the equipment, usually inside the facepiece,
under conditions of use. It is applied to the ambient airborne
concentration to estimate the concentrations inhaled by the wearer
according to the following formula:

Concentration inhaled = Ambient airborne concentration
Protection factor

b. The protection factors apply: l

(i) Only for individuals trained in using respirators and wearing
properly fitted respirators that are used and maintained under
supervision in a well-planned respiratory protective program. 1

(ii) For air-purifying respirators only when high efficiency
particulate filters, above 99.97% removal ef ficiency by thennally
generated 0.3 gm dioctyl phthalate (DOP) test or equivalent, are
used in atmospheres not deficient in oxygen and not containing
radioactive gas or vapor respiratory hazards.

(iii)No adjustment is to be made for the use of sorbents against
radioactive material in the form of gases or vapors.

(iv) For atmosphere-supplying respirators only when supplied with
adequate respirable air. Respirable air shall be provided of the
quality and quantity required in accordance with the National
Institute for Occupational Safety and Health and the Mine Safety
and Health Administration certification described in 30 CFR 11.
Oxygen and air shall not be used in the same apparatus.

4 - 44

_

January 1, 1994

.



.

i

|
|

( 5. Excluding radioactive contaminants that present an absorption or
! submersion hazard. For tritium oxide, approximately one-third of the
| intake occurs by absorption through the skin so that an overall
| protection factor of less than 2 is appropriate when atmosphere--
! supplying respirators are used to protect against tritium oxide. If

the protection factor for respiratory protective equipment is 5, the
effective protection factor for tritium is about 1.4; with protection
factors of 10, the effective factor for tritium oxide is about 1.7;
and with protection factors of 100 or more, the effective factor for
tritium oxide is about 1.9. Air-purifying respirators are not
suitable for protection against tritium oxide. See also footnote 9
concerning supplied-air suits.

6. Canisters and cartridges shall not be used beyond service-life
limitations. .

7. Under-chin type only. This type of respirator is not satisfactory for
use where it"might be possible, such as, if' an accident or emergency
were to occur, for the ambient airborne concentrations to reach
instantaneous values greater than 10 times the pertinent values in
Table I, Column 3 of Appendix B of Part 4. This type of respirator is
not suitable for protection against plutonium or other high-toxicity
materials. The mask is to be tested for fit prior to use, each time
it is donned.

8. a. Equipment shall be operated in a manner that ensures that proper air
flow-rates are maintained. A protection factcr of no more than 1000
may be utilized for tested-and-certified supplied-air hoods when a

2minimum air flow of 6 cubic feet per minute (0.17 m / min) is
maintained and calibrated air line pressure gauges or flow measuring
devices are used. A protection factor of up to 2000 may be used for
tested and certified hoods only when the air flow is maintained at the
manufacturer's recommended maximum rate for the equipment, this rate l

is greater than 6 cubic feet per minute (0.17 m / min) and calibrated |
2

air line pressure gauges or flow measuring devices are used. !

I

b. The design of the supplied-air hood or helmet, with a minimum flow |
of 6 cubic feet per minute (0.17 m / min) of air, may determine its ;

3

overall efficiency and the protection it provides. For example, some ]hoods aspirate contaminated air into the breathing zone when the i

wearer works with hands-over-head. This aspiration may be overcome if |

c short cape-like extension to the hood is worn under a coat or over-
alls. Other limitations specified by the approval agency shall be
considered before using a hood in certain types of atmospheres. See
footnote 9.

9. Appropriate protection factors shall be determined, taking into
account the design of the suit and its permeability to the contaminant
under conditions of use. There shall be a standby rescue person
equipped with a respirator or other apparatus. appropriate for the
potential hazards and communications equipment whenever supplied-air
suits are used.

10. No approval schedules are currently available for this equipment.
Equipment is to be evaluated by testing or on the basis of reliable
test information.
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11. This type of respirator may provide greater protection and be used as
{an emergency device in unknown concentrations for protection against i

inhalation hazards. External radiation hazards and other. limitations |
to permitted exposure, such as skin absorption, must be taken into
account in such circumstances. !

,

12. Quantitative fit testing shall be performed on each individual, and no
more than 0.02% leakage is allowed with this type of apparatus. I

Perceptible outward leakage of gas from this or any positive pressure
self-contained breathing apparatus is unacceptable because service
life will be reduced substantially. Special training f.n the use of '

this type of apparatus shall be provided to the wearer. I

Note 15, Protection factors for respirators approved by the U.S. Bureau of
Mines and the National Institute for Occupational Safety.and Health,
according to applicable approvals for respirators for type and mode of use j
to protect against airborne radionuclides, may be used to the extent that
they do not exceed the protection f'ct6rs 11 heed in this' table. The~ a
protection' factors listed in this table may not be appropriate to )
circumstances where chemical or other respiratory hazards exist in addition !

to radioactive hazards. The selection and use of respirators for such |
circumstances should take into account applicable approvals of the U.S.
Bureau of Mines and the National Institute for Occupational Safety and
Health.

Note 2: Radioactive contaminants, for which the concentration values in i
Table I, Column 3 of Appendix B of Part 4 are based on internal dose due to

'

inhalation, may present external exposure hazards at higher concentrations.
Under these circumstances, limitations on occupancy may have to be governed
by external dose limits. 1

|
|
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Part 4

;i APPENDIX B

ANNUAI, LIMITS ON INTAKE (ALI) AND DERIVED AIR CONCENTRATIONS
(DAC) OF RADIONUCLIDES FOR OCCUPATIONAI, EXPOSURE EFFLUENT

CONCENTRATIONds COiwamm.ATIONS FOR RELEASE TO SANITARY SEWERAGE
'

Introduction

For each radionuclide, Table I indicates the chemical form which is to be
used for selecting the appropriate ALI or DAC value. The ALIs and DACs for
inhalation are given for an aerosol with an activity median aerodynamic4

diameter (AMAD) of 1 pm, 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 for D if less than 10 days, for W from 10 to 100 days,
and for Y greater than 100 days. Table II provides concentration limits for
airborne and liquid. effluents released to the general environment. Table III
provides concentration limits for discharges to sanitary sewerage.

Note:

The valu'es in Tables I, II, and III are presented in the computer "E"
I notation. In this. notation a value of 6E-02 represents a value of 6 x 10*8 or

0.06, 6E+2 represents 6 x 10' or 600, and 6E+0 represents 6 x 10' or 6.1

Table I " Occupational Values"

Note that the columns in Table I of this appendix captioned " Oral Ingestion4

EI," " Inhalation ALI," and "DAC," are applicable to occupational exposure to
radioactive material.

The ALIs in this appendix are the annual intakes of given radionuclide by
" Reference Man" which would result in either (1) a committed effective dose
equivalent of 0.05 Sv (5 rem) , stochastic ALI, or (2) a committed dose
equivalent of 0.5 Sv (50 rem) to an organ or tissue, non-stochastic ALI. The
stochastic ALIs 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 0.05 Sv (5 rem). The derivation includes multiplying the
committed dose etiuivalent to an organ or tissue by a weighting factor, w,.
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, are listed under the definition of weighting factor in RH 4.3. The non-
stochastic ALIs were derived to avoid non-stochastic effects, such as prompt

3 damage to tissue or reduction in organ function.

A' value of w, = 0.06 is applicable to each of the five organs or tissues in
the " remainder" category receiving the highest dose equivalents, and the dosei

equivalents of all other remaining tissues may be disregarded. The following
portions of the GI tract -- stomach, small intestine, upper large intestine,
and lower large intestine -- are to be treated as four separate organs.
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Note that the dose equivalents for an extremity, 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 ALI is defined by the stochastic dose limit, this value alone is i

given. When an ALI is determined by the non-stochastic dose limit to an
organ, the. organ or tissue to which the limit applies is shown, and the ALI
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;
Blad wall = bladder wall; and

,

Bone surf = bone surface.,

.

The use of the ALIs listed first, the more limiting of the stochastic and
non-stochastic ALIs, will ensure that non-stochastic effects are avoided and
that the risk of stochastic effects is' limited to aE acceptably low value. If,

~ ~ ~

in a particul'r situation involving a radionuclide for which the non-a
stochastic ALI is limiting, use of that non-stochastic ALI is considered
unduly conservative, the licensee may use the stochastic ALI to determine the ;

committed effective dose equivalent. However, the licensee shall also ensure '

that the 0.5 Sv (50 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 ALIs (ALI ) that contribute to
the committed dose equivalent to the organ receiving the highest dose does not
exceed unity, that is, E (intake (in pCi) of each radionuclide/ALI ) s 1.0.
If there is an external deep dose equivalent contribution of Ha, then this sum
must be less than 1 - (H /50), instead of s 1.0.4

|
Note that the dose equivalents for an extremity, 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. |

The derived air concentration (DAC) values are derived limits intended to
control chronic occupational exposures. The relationship between the DAC and
the ALI is given by:

DAC = ALI(in #Ci)/(2000 hours per working year x 60 minutes / hour x
(ALI/2.4 x 10') pCi/ml, |2 x 10* ml per minute) =

|

where 2 x 10' ml is the volume of air breathed per minute at work ;

'by Reference Man under working conditions of light work.

The DAC values relate to one of two modes of exposure: either external-
submersion or the internal committed dose equivalents resulting from
inhalation of radioactive materials. DACs based upon submersion are for
imersion in a semi-infinite cloud of uniform concentration and apply to each
udionuclide separately.
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The ALI and DAC 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.

Thevaluesof5LIandDACdonotapplydirectlywhentheindividualboth
ingests and 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

RH 4.7. 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 radionudIides. F6r 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 " Effluents," " Air" and

" Water" are. applicable to the assessment and control of dose to the public,
particularly in the implementation of the provisions of RH 4.15. The
concentration values given in Colunns 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
0.5 mSv (0.05 rem) .

Consideration of non-stochastic limits has not been included in deriving
the air and water effluent concentration limits because non-stochastic effects
are presumed not to occur at or below the dose levels established for
individual members of the public. For radionuclides, where the non-stochastic
limit was governing in deriving the occupational DAC, the stochastic ALI was,

I

used in deriving the corresponding airborne effluent limit in Table II. For
this reason, the DAC and airborne effluent limits are not always proportional
as they were in Appendix A of Part D of the Eighth Edition of Volume I of the
Suggested State Regulations for Control of Radiation.

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 occupational stochastic inhalation ALI was divided by 2.4 x
10' , relating the inhalation ALI to the DAC, as explained above, and then
divided by a factor of 300. The factor of 300 includes the following compo-

,

nents: a factor of 50 to relate the 0.05 Sv (5 rem) annual occupational dose
| limit to the 0.1 rem limit for members of the public, a factor of 3 to adjust

for the difference in exposure time and the inhalation rate for a worker and
that for members of the public; and a factor'of 2 to adjust the occupational
values, derived for adults, so that they are applicable to other age groups.

|
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For those radionuclides for which submersion, that is external dose, is
limiting, the occupational DAC in Table I, Column 3 was divided by 219. Thefactor of 219 is composed of a factor of 50, as described above, and a factor
of 4.38 relating occupational exposure for 2,000 hours per year to full-time ,

jexposure (8,760 hours per year) . Note that an additional factor of 2 for age
considerations is not warranted in the submersion case.

=

i

iThe water concentrations were derived by taking the most restrictive
!occupational stochastic oral ingestion ALI and dividing by 7.3 x 10'. Thefactor of 7.3 x 10' (ml) includes the following components: the factors of 50 !

and 2 described above and a factor of 7.3 x 10 (ml) which is the annual water$

intake of Reference Man.

Note 2,of this appendix provides groupings of radionuclides which are I

applicable to unknown mixtures of radionuclides. These groupings, including
occupational inhalation ALIs and DACs, air and water effluent concentrations
and releases to sewer, require demonstrating that the most limiting i

radionuclides in successive' classes are' absent.' The limi~t for'the unknown imixture is defined when the presence of one of the listed radionuclides cannot ;

be definitely excluded as being present either from knowledge of the '

radionuclide composition of the source or from actual measurements.
j

Table III " Releases to Sewerage" |

The monthly average concentrations for release to sanitary sewerage are ap-
plicable to the provisions in RH 4.35. The concentration values were derived
by taking the most restrictive occupational stochastic oral ingestion ALI and
' dividing by 7.3 x 10' (ml). The factor of 7.3 x lo' (ml) is composed of a
factor of 7.3 x 10' (ml), the annual water intake by Reference Man, and a
factor of 10, such that the concentrations, if the sewage released by the
licensee were the only source of water ingested by a Reference Man during a
year, would result in a committed effective dose equivalent of 0.5 rem. ,

i

|

|
,

.I

I

|

I
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LIST OF ELEMENTS

Atomic Atomic
Name Symbol Number Name Symbol Number
Actinium Ac 89 Mercury Hg 80
Aluminum Al 13 Molybdenum Mo 42
Americium Am 95 Neodymium Nd 60
Antimony Sb 51 Neptunium Np 93
Argon Ar 18 Nickel Ni 28
Arsenic As 33 Niobium Nb 41
Astatine At 85 Osmium Os 76~

Barium Ba 56 Palladium Pd 46
Berkelium Bk 97 Phosphorus P 15
Beryllium Be 4 Platinum Pt 78
Bismuth Bi 83 Plutonium Pu 94
Bromine Br 35 Polonium Po 84
Cadmium Cd 48 Potassium K 19-

Calcium Ca 20 Praseodymium Pr 59
Californium Cf 98 Promethium Pm 61
Carbon C 6' ' Protactinium' Pa 91
Cerium Ce 58 Radium Ra 88
Cesium Cs 55 Radon Rn 86
Chlorine C1 17 Rhenium Ra 75
Chremium Cr 24 Rhodium Rh 45
Cobalt Co 27 Rubidium Rb 37
Copper Cu 29 Ruthenium Ru 44
Curium Cm 96 Samarium Sm 62m

Dysprosium Dy 66 Scandium Sc 21
Einsteinium Es 99 Selenium Se 34
Erbium Er 68 Silicon Si 14
Europium Eu 63 Silver Ag 47
Fertnium Fm 100 Sodium Na 11
Fluorine F 9 Strontium Sr 38
Francium Fr 87 Sulfur S 16
Gadolinium Gd 64 Tantalum Ta 73
Gallium Ga 31 Technetium Tc 43
Germanium Ge 32 Tellurium Te 52
Gold Au 79 Terbium Tb 65
Hafnium Hf 72 Thallium Tl 81
Holmium Ho 67 Thorium Th 90
Hydrogen H 1 Thulium Tm 69
Indium In 49 Tin Sn 50
Iodine I 53 Titanium Ti 22
Iridium Ir 77 Tungsten W 74,

,

Iron Fo 26 Uranium U 92 !

Krypton Kr 36 Vanadium V 23
Lanthanum La 57 Xenon Xe 54 l
Lead Pb 82 Ytterbium Yb 70 j
Lutetium Lu 71 Yttrium Y 39 i

Magnesium Mg 12 Zinc Zn 30 |
Manganese Mn 25 Zirconium Zr 40 )
Mendelevium Md 101

|

i
|

|
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1able I Table !! Tabte III

occwetional values Effluent Releases to
concentrations sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Orat peonthly .

Intestion Inhalation Averar;

Atamic Radionuclide Class ALI ALI DAC Air Water Concer/ ! , tion.-

Ile- OCl) GCI) GCl/el) GCi/et) GCf/et) GCi/et)*

89 Actinfun-224 0, att compomds except
those Biven for W and Y 2E+3 3E+1 1E-8 - - -

- LLI watt Bone surf
SE*11 3E-5 3E-4(2E+3) (4E+1) -

SE+1 2E-8 7E 11W, hatides and nitrates - --

5E+1 2E-8 6E-11Y, oxides and hydroxides - --

89 Actinium-225 c/ see "Ac SE+1 3E-1 1E-10 -- - -

LLI watt Bone surf
7E 13 7E-7 7E-6($E+1) (SE-1) -

,

W, see "Ac 6E-1 3E-10 9E-13 - ---

Y, see "Ac 6E-1 3E-10 9E-13 - --

89 Actinium-226 D, see "Ac 1E+2 3E+0 , 1E-9 - - -

LLI well Bone surf
SE-12 2E-6 2E-5'

(1E+2) (4E+0) -

W, see "Ac SE+0 2E-9 7E-12 - --

Y, see "Ac - SE+0 2E-9 6E-12 - --

89.. Actinism-227 D, see "Ac 2E 1 4E 4 2E 13 - - -

Bone surf Borte surf
(4E 1) (8E-4) , 1E-15 SE 9 SE-8-

W, see *Ac 2E-3 7E 13 *- - --

Bone surf
(3E-3) - 4E-15 - --

'y~
Y, see "Ac 4E-3 2E-12 6E-15 - --

3E-5 3E-489 Actinium-228 D, see "Ac 2E+3 9E+0 4E 9 -

Bone surf
2E-11(2E+1) - ---

W, see "Ac 4E+1 2E-8 - - --

Bone surf
8E 11(6E+1) - ---

Y, see "Ac - - 4E+1 2E-8 6E-11 ' - -

13 Aluniman-26 D, att compomds except
those given for W 4E+2 6E+1 3E-8 9E-11 6E 6 6E-5

W, oxides, hydroxides,
carbides, halides, and

9E+1 4E 8 1E-10 - -nitrates -

95 Americiun-237' W, att cvaids 8E+4 3E+5 1E-4 4E-7 1E-3 1E-2

95 Americium-238' W, att compomds 4E+4 3E+3 1F-6 , SE-4 SE-3
Bone surf
(6E+3) - 9E-9 - --

95 Americium-239 W, att compomds 5E+3 1E+4 SE-6 2E-8 7E-5 7E 4
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Table I fable il Table ill
' occupationet Values Effluent Releases to

Concentrations sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly-

ingestion Inhalation Average
Atomic Radianuclide Ctess ALI ALI DAC Air Water Concentration

No. Cuci) M I) Oci/al) @Ci/st) GCi/st) (pCl/st)

95 Americlue240 W, all compounds ?E+3 3E+3 1E 6 4E 9 3E-5 3E-4

95 Americi w 241 W, att compomds BE 1 6E 3 3E-12 - - -
*Bone surf Bone surf

(1E+0) (1E-2) 2E 14 2E 8 2E-7-

95 Americtue242 W, att compounds 4E+I' ~ ~ 85+1 ' ~4E-8
'*

SE-5 * SE 4-

sone surf
(9E+1) 1E-10- - - -

"
95 Americi w 242m W, att compom ds SE 1 6E-3 3E 12 - - -

Bone surf Bone surf
(1E+0) (1E 2) 2E-14 2E-8 2E 7-

95 Americi w 243., W, all compom ds SE 1 6E-3 3E 12 - - -

Bone surf Bone surf
(1E+0) (1E 2) 2E 14 2E 8 2E-7-

95 Americi w 244 W, att compounds 3E+3 2E+2 8E 8 4E-5 4E-4-

Bone surf
(3E+2) 4E-10- - - -

95 Americiw244M W, all compounds 6E+4 4E+3 2E-6 - - -

st watt Bone surf
(8E+4) (7E+3) 1E-6 1E 3 1E 2-i

95 Americium-245 W, att compounds 3E+4 8E+4 3E-5 1E-7 4E-4 4E 3

895 Americi w 246 W, att conpomds 3E+4 1E+5 4E 5 1E-7 4E 4 4E-3

95 Americium-246m' W, all compounds SE+4 2E+5 8E-5 3E-7 - -

St watt
SE-4 SE-3(6E+4) - - -

51 Antimony 115' D, all compounds except
those given for W 8E+4 2E+5 1E 4 3E-7 1E 3 1E-2

W, oxides, hydroxides,
halides, sulfides,
sulfates, and nitrates 3E+5 1E-4 4E 7- - -

51 Antimony-116' D, see %b 7E+4 3E+5 1E 4 4E 71 - -

St . *l
1E 3 1E-2(9E+4) - ' - -

W, see %b 3E+5 1E 4 SE 7- - -

51 Antimony-116m' 0, see 1%b 2E+4 7E+4 3E 5 1E 7 3E-4 3E-3
1W, see "sb - - 1E+5 6E-5 2E-7 - -
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Table ! Table !! Table !!!
Occapettenet Values Effluent meteeses to

j Concentrations Sewers

| Col. 1 Col. 2 Cet. 3 Col. 1 Col. 2 !

Orat Monthly
levestion inhetstian Aversee

!.s Atesic Radienuclide Ctess ALI ALI DAC Air Water Concentration
No. (MCI) (#Cl) GCl/el) (MCl/el) >(MCf/st) (ycl/W)

51 Antimony 117 0, see 3%b 7[+4 2E+5 9E 5 3E 7 9E-4 9E-3
,, W, see 1%b 3E+5 1E-4 4E-7- - -

'

51 Antloony 118e D, see "5sb 6E+3 2E+4 SE-6 3E-8 7E 5 7E-4issW, see sb 5E+3 2E+4 9E-6 3E-8 - -

51 ' Antimony-119 D, see "'sb 2E+4 $E+4 2E 5 6E 8 2E-4 2E-3
W, see ""sb 2E+4 3E+4 1E 5 4E-8 - -

51 Antienny 120 D, see "'ab 1E+3 2E+3 9E-7 3E 9 1E-5 1E-4m. .
I(5.76 d) W, see hb 9E+2 1E+3 5E-7 2E 9

'

- -

51 '.ntloonr 120' D,see "sb 1E+5 4E+5 2E 4 6E-7
2

- -

(16 min) st watt
-

(2E+5) 2E 3 2E-2- - -

W, see 8%b SE+5 2E-4 7E-T- - -
;

$1 Antimony 122 0, see "sb 8E+2 2E+3 1E*6 3E-98
!- -

LLI welt <
(SE+2) 1E-5 1E 4 |- - -

W, see "Sab 7E+2 1E+3 4E-7 2E 9 !- -

$1 Antimony-124 0, see ""sb 6E+2 9E+2 4E-7 1E 9 7E 6 7E 5
3W, see "sb 5E+2 2E+2 1E 7 3E 10 i- -

51 Antimony 124m'. D, see % b 3E+5 SE+5 4E 4 1E 6 3E-3 3E 2
8

W, see % b 2E+5 6E+5 2E-4 SE-7
8

- -

851 Antimony 125 D, see "sb 2E+3 2E+3 1E-6 3E-9 3E 5 3E-4
8W, see "5b 5E+2 2E-7 /E-10- - -

51 Antloony 126 D, see "sb 6E+2 1E+3 $E-7 2E-9 7E-6 7E-5I

W, see "sb SE+2 5E+2 2E-7 7E 10 - -

51 Antimony-126e' D, see "5b 5E+4 2E+5 8E 5 3E-75
- -

st well
(7E+4) 9E-4 9E 3- - *

W, see "SbI
2E+5 8E 5 3E 7- - -

51. Antiaany-127 ' D, see "Sb 8E+2 2E+3 9E-T 3E-98 - -

LLI watt
(8E+2) 1E-5 1E 4- - -

W, see "'Sb 7E+2 9E+2 4E-7 1E-9 - -

51 Antimony-128 0, see "'Sb 1E+3 4E+3 2E-6 6E-9 2E-5 2E-4
(9.01 h) W, see '"Sb 3E*3 1E 6 SE-9- - -

.
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Table i Tabte II Table !!!
Occupational values Effluent Releases to

Concentrations sewers

~

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2 ,

'

Ora 1 Monthty
Ingestion 1 4atation Average j

Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
'

4

me. @Cl) GCl) WCl/el) GCi/st) WCf/mt) WCl/st) ;

i

- - |51 Antimony-128' D, see 'hb 8E+4 4E+5 2E-4 SE-T

(10.4 min) 5t wall
1E-3 1E-2(1E+5) i- - -

' *
1 4E+5 2E-4 6E87W, see % b - -

-

8 9E+3 4E-6 1E-8 4E-5 4E-451 Antimony-129 D, see %b 3E+3 ~
9E43' 4E-6 1E 8 '818 - -

W, see Sb
~

51 Antimony 130' D, see S b 2E+4 6E+4 3E-5 9E-8 3E-4 3E-38

SE+4 3E 5 1E-7W, see 5b8 - - ,-
, , ,

51 Antimonr 131 0, see hb 1E+4 2E+4 1E-58 l - - -

Thyroid Thyroid
6E-8 2E-4 2E-3(2E+4) (4E+4) -

|118 2E+4 1E-5 - -

W, see sh -

Thyroid '

,, r

6E-8(4E+4) - ---

1E+0 6E 3'18 Argon 37 sdamersion'
- -

- -

2E-4 8E 718 Argon-39 Sdusersion'
- -

- -
,

3E-6 1E 818 Argon-41 Submersion'
- -

- -

I

q 33 Arsenic-69 W, att compamds 3E+4 1E+5 SE-5 2E 78 - -

St watt
6E 4 6E 3(4E+4) - - -

33 Arsenic 70" W, att compounds 1E+4 SE+4 2E-5 7E 8 2E 4 2E 3

33 Arsenic-71 W, att compounds 4E+3 SE+3- 2E-6 6E 9 SE-5 SE-4

33 Arsenic-72 W, att compourds 9E+2 1E+3 6E-7 2E-9 1E-5 1E-4

33 Arsenic-73 W, att compo m ds 8E+3 2E+3 7E-7 2E-9 1E-4 1E-3

33 Arsenic-74 W, att compomds 1E+3 8E+2 3E-7 1E-9 2E-5 2E-4

33 Arsenic 76 W, att compounds 1E+3 1E+3 6E-7 2E 9 1E-5 1E-4

'

33 Arsenic 77 W, at t ev =uss 4E+3 5E+3 2E-6 7E-9 - -

LLI watt
6E 5 6E-4(SE+3) - - -

33 Arsenic 78' W, att compourds 8E+3 2E+4 9E-6 3E-8 1E-4 TE-3

85 Astatine-207' D, halides 6E+3 3E+3 1E-6 4E-9 BE 5 SE 4

2E+3 9E 7 3E-9 - -

W -
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Table i . Table !!_ Table !!!Oce p tional Values Effluent seleases to '
Concentrations Bowers

Col. 1 Col. 2 . Col. 3 Col. 1 Col. 2-

Oral-
Monthly

. . InBestien I h tatlan AverateJ Atomic 8adienuclide Class ALI ALI BAC Air Water CanoentrationBo. GCl) GCI) GCl/ed) . GCl/et) (sci /s0 (scl/mt)

85 Astatine 211 D, holides 1E+2 8E+1 3E-8 1E-10 2E 6 2E 5
W,, SE+1 2E*8 8E-11- - -

8M Bari w 126 D, att compomds 6E+3 2E+4 6E-6 2E-8 8E-5 SE 4

,M Bari w 128 0, att campo m de-, . 5E+2 .2E+3 7E-7 . 2b9 7E-6 ZE 5,

56 Bari w 131 D, att compounds 3E+3 8E+3 3E-6 1E 8 4E 5 4E-4

. M 'Bart w 131m'' p, att compounds 4E+5 1E*6 6E-4 2E-6- - -

Bt mall-

(5E+5) 7E 3 7E 2- - -

M Bart w 133 D, att campomds 2E+3 7E+2 3E 7 9E-10 2E-5 2E 4

W Barium-133m D, att compo mds 2E+3 9E+3 4E-6 1E 8 - -

LLI enti
(3E*3) 4E-5 4E 4- - -

M Barium-135e D, att campom ds 3E+3 1E+4 SE-6 2E 8 4E-5 4E 4

M Barium-139' p, att compounds 1E+4 3E*4 - 1E 5 4E 8 2E-4 ' 2E 3

% Barim-140 0,'att compom ds 5E+2 1E+3 6E 7 2E-9 - -
,

LLI ustl,

SE-6 SE-5 |(6E+2) - - -

M Barium 141' D, att compomds 2E+4 7E+4 3E 5 1E-7 3E-4 3E 3 r

8M Barium-142 0, att compounds 3E+4 1E+5 6E 5 2E-7 7E 4 7E*3 |
97 Berkell w 245 W, att compo m ds 2E+3 1E+3 5E-7 2E-9 3E 5 3E 4 )

;

97 Berkell w 246 W, att compomds 3E+3 3E+3 1E-6 4E-9 4E-5 4E 4 '

97 Berkelium-247 W, att compo m ds 5E 1 4E 3 2E 12 - - -

Bone surf Bone surf |
1E-14 2E-8 2E 7 '

(1E+0) (9E 3) -

97 Berkelium-249 W, att compounds 2E+2 2E+0 . 7E-10 - - -

Bone surf Bone surf
SE-12 6E-6 6E-5(5E+2) (4E+0) -

1E-4 1E*397. BerkeLlun-250 W, att compounds _ 9E+3 3E+2 1E-7 -

Bone surf
1E-9(7E+2)* - - --

.
-
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isbte i Table 11 Table III
oce p tional Vstues Effluent Releases to j

Concentrations Sewers

Col. 1 Col. 2 Col. 3 Col . 1 Col. 2
Oral Monthly ;

Ingestian Inhalation Average

Atesic Radienuclide Ctess ALI ALI DAC Air Water Concentration
(#CI) (WI) (mci /et) (#Ci/st) (mci /st) (MCf/st) ,

uo.

i
'

4 serytti w i0 W, see 'se 1E+3 2E+2 6E-8 2E 10 - -

LLI watt
2E-5 2E-4(1E+3) - - -

'

1E+1 6E 9 2E'11 - -
Y, see 'se - ,

4 Serytti w 7 W, att compowds except 4E+4 2Et4 9E-6 , 3E 8 6E-4 6E 3

those given for Y
Y,' oxides, halides, and

2E+4 8E 6 3E 8 - -

nitrates -

83 Bismuth 200' D, nitrates 3E+4 8E+4 4E 5 1E-7 4E 4 4E 3'

1E+5 4E-5 fE-7 - -

W, att other compomds -

,

83 elemeth 201' D, see "si 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
4E+4 2E-5 SE-8 - -

.. W, see "si ,-

83 Blanuth-202' D, see "BI 1E+4 4E+4 2E 5 6E-8 2E-4 2E 3
8E+4 3E 5 1E 7 - -

W, see "Bi -

'
83 Siamsth 203 D, see "Si 2E+3 7E+3 3E-6 9E-9 3E-5 3E-4

6E+3 3E-6 9E 9 - - ;W, see "Si -

83 Bissuth 205 D, see "El 1E+3 3E+3 1E-6 3E-9 2E-5 2E 4
1E+3 SE-T 2E-9 - -

W, see "81 -

'

83 sismuth 206 0, see "Si 6E+2 1E+3 6E 7 2E-9 9E-6 9E-5
9E+2 4E 7 1E-9W, see "Si - -

-

83 Sismuth 207 0, see "Bi 1E+3 2E+3 7E 7 2E-9 1E 5 1E-4
[4E+2 1E 7 5E 10W, see "Il - -

-

1E-5 1E-483 Bismuth 210 D, see "Si 8E+2 2E+2 1E 7 -

Kicheys-

SE-10
-

(4E+2) - ----

3E+1 1E-8 4E-11W, see "Si - -
-

I 83 Bissuth-210m D, see "Si 4E+1 5E+0 2E 9 - - -

I Kidneys Kidneys
9E 12 BE 7 8E 6(6E+1) (6E+0) -

TE 1 3E-10 9E 13W, see "81 - -
-

83 sismuth-212' D, see "81 SE+3 2E+2 1E-7 3E-10 TE-5 7E 4
(W, see "81 3E+2 1E 7 4E-10 - --

83 sismuth 213 D, see #B1 7E+3 3E+2 1E 7 4E 10 1E-4 1E-38

W, see "si - 4E+2 1E 7 SE-10 - -
a

.
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Table I lable 11 Table 111Occupational Values Effluent Reteeses to
Concentrations Sewers

'-
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral

Monthly-

Ingestion I h tation
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration

Averese-

No. Cyci) (MCI) (MCf/st) (#Cf/ml) (vCl/el) (pCf/st)

d

83 Bismuth 214: D,'see "Si 2E+4 BE+2 3E-7 1E-9 - -

st wall,

t(2E+4) 3E-4 3E 3
- - -

W, see "si 9E-2 4E 7 15-9 l-
- -

35 Bromine-748 0, see '*Br 2E+4 7E+4 3E-5 1E-7 i
- -

st wall
(4E+4) SE-4 SE 3

- - -

W, see '*Br 86+4 4E 5 1E 7- - -
'

35 gramine-74m' D, bromides of H, Li,*

Na, K, Rb, Cs, and Fr 1E+4 4E+4 2E 5 SE 8 - -

St well
(2E+4) 3E 4 3E-3- - -

V, bromides of lanthe-
!

.

nides, Be, Ng, Ca, Sr,
I

Sa, Ra, AL, Ga, In, 71,
Ge, Sn, Pb, As, $b, BI, j

-

Fe, Ru, Os, Co, Rh, Ir,
{Ni, Id, Pt, Cu, Ag, Au, j

Zn, Cd, Ng, Sc, Y TI, i

Zr, Nf, V, Mb, Ts, Mn, )Tc, and Re 4E+4 2E-5 6E 8- - -

835 sromine-75 0, see '%r 3E+4 5E+4 2E-5 7E-8 - -

St watt
(4E+4) - - - SE 4 SE 3W, see '*Br SE+4 2E-5 7E-8- - -

35 Bromine 76 D, see '*Br 4E+3 5E+3 2E 6 7E-9 SE 5 SE-4
W, see '*Br 4E+3 2E-6 6E-9- - -

35 Bromine-77 D, see '*Br 2E+4 2E+4 1E-5 3E 8 2E-4 2E-3
W, see '%r 2E+4 8E-6 3E-8- - -

35 Bromine-80' D, see '%r SE+4 2E+5 8E-5 3E 7 - -

St watt
(9E+4) - - - 1E-3 1E-2

W, see '*Br 2E+5 9E-5 3E-7 - --

35 Bromine-80m D, see **Br 2E+4 2E+4 7E-6 2E-8 3E-4 3E 3
W, see '"Br 1E+4 6E 6 2E-8- - -

35 Bromine-82 D, see '*Br 3E+3 4E+3 2E-6 6E-9 4E-5 4E-4
W, see '"Br 4E+3 2E-6 SE-9- - -

35 Bromine-83 D, see '*Br SE+4 6E+4 3E-5 9E-8 - -

St watt
(76+4) - - - 9E-4 9E-3

W, see '"Br 6E+4 3E-5 9E-8- - -
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Table I Table !! Table !!!
Occipationet values Effluent Releases to 4

Concentrations Sewers

ICol. 1 Col. 2 Col. 3 Col. 1 Col. 2.

Oral Monthlyi .

| I p tion Inhalation Average |'
Atomic Sadienuclide Class ALI ALI DAC Air Water Concentration

'

me. (MCI) (yct) (sci /el) (sci /st) (yci/st) (yci/et)
,

i

( 35 Bromine 84' D, see *sr 2E+4 6E+4 2E-5 BE 8 !- -

* . St watt i

- - - 4E-4 4E 3 !(3E+4)
W, see "Br 6E+4 3E-5 9E-8

^

* - -

848 Cadmium-104 D, att campounds except - '

those given for W and Y 2E+4 7E+4 3E 5 9E 8 3E-4 3E-3 |

W, sulfides, holides,
and nitrates 1E+5 5E-5 2E 7 |- - -

~~' ~

Y, oxides and hydroxides 1E+5 SE 5 2E-7- - -

48 Cadmium-107 0, see "Cd 2E+4 SE+4 2E 5 8E-8 3E-4 3E 3
IW, see "Cd 6E+4 2E 5 8E 8- - -

Y, see "Cd 5E+4 2E-5 7E-8- - -

!48 Cadmium-109 0,see "Cd 3E+2 4E+1 1E 8 - - -

Kisheys Kicheys |
(4E+2) (5E+1) 7E 11 6E-6 6E-5 !

-

W, see "Cd 1E+2 SE-8 '- - - -

Kicheys I

(1E+2) - 2E 10- - -
i

Y, see "Cd 1E+2 SE-8 2E 10- - - <

48 Cadmium-113 D, see "Cd 2E+1 2E+0 9E-10 - - -. .c ;j
Kidwys Kichrys

SE 12 4E-7 4E 6(3E+1) (3E+0) -

W, see *Cd SE+0 3E-9- - - -

Kidneys
(1E+1) 2E 11 - -- -

Y, see *Cd 1E+1 6E-9 2E 11 - --

48 Cadalun-113m D, see "Cd 2E+1 2E+0 1E 9 - - -

Kidwys Kicheys
55 12 SE-7 SE-6(4E+1) (4E+0) -

W, see *Cd SE+0 4E 9- - - -

Kicheys
2E 11(1E+1)- - - -

Y, see "Cd 1E+1 SE 9 2E-11- - -

48 Cadalun-115 D, see *Cd 9E+2 1E+3 6E 7 2E-9 - -
!

LLI watt 1

1E-5 1E-4(1E+3) - - -

W, see *Cd 1E+3 SE-7 2E-9 - --

Y, see *Cd 1E+3 6E-7 2E-9 - --

|
|
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Table I fable II Table III
Occ p tional values Effluent neteases to i

concentrations sewers .

1

.
., |Col. 1 Col. 2 Col. 3 Col. 1 Col. 2

Oral peanthly !

Ingestlers Irihalatten Average !
Water Cannantration !' t. ust Atomic Radionuctide Class ALI As.1 - DAC Air

.GCi/el) GCl/st) !alo. - WCI) GCI) GCi/el) GCl/el)
J
!

!

f48 Cadal m-115m D,'see *Cd 3E+2 5E+1 2E-8 4E-6 4E-5-

Kidreys j,

1E 10(8E+1) - - - --

W, see *Cd !1E+2 SE-8 2E 10- - -

Y, see "Cd '1E+2 6E-8 2E-10 - --

i. .. .

48 Cadmium-117 D, see *Cd 5E+3 1E+4 SE-6 2E-8 6E 5 6E 4 ;

W, see *Cd i2E+4 7E-6 2E-8 '- --

Y, see "Cd |1E*4 6E-6 2E-8 - --

~
48 Cadmiw11hn - 0, see "Cd SE+3 1E+4 SE-6 2E 8 4E-5 6E-4

W, see "Cd 2E+4 7E-6 2E 8 - -*

Y, see "Cd 1E+4 6E-6 2E-8 - --

W,att ., -t 3E+3 4E+3 2E-6 - - - 620 Calci w 41 -.
-

tone surf Sene surf i
5E-9 6E-5- 6E-4 j(4E+3) (4E+3) -

20 Calci w 45 W, all cespawids 2E+3 80+2 4E-7 1E-9 2E-5 2E-4 |

20 Calefun-47 W, all compoweds 8E+2 9E+2 4E 7 1E-9 1E 5 1E-4

98 Californio-244' W, all componds except I
those given for Y 3E*4 6E+2 2E 7 8E 10 - -

'

'St ustl',
4E-4 4E-3(3E+4) -

.

-
,

6E+2 2E-7 SE 10Y, oxides and hydroxides - -
!

-

98 Californim-246 W, see "Cf 4E+2 9E+0 4E-9 1E 11 SE-6 SE-5 1

Y, see "Cf |9E+0 4E-9 1E 11 - --

1

|98 Califomim-248 W, see "Cf 8E+0 6E 2 3E 11 - - -

Bone surf tone surf !
2E 13 2E-7 2E-6 |(2E+1) (1E-1) -

Y, see "Cf |1E-1 4E-11 1E 13 - --

f98 Cattfornium-249 W, see "Cf 5E-1 4E 3 2E-12 - - -

Bone surf sone surf ;

1E 14 2E 8 2E 7 ;(1E+0) (9E 3) -
'

Y, see "Cf 1E 2 . 4E 12 - * --

Sone surf i

I2E-14(1E 2) - ---

98 California-250 W, see "Cf 1E+0 9E-3 . 4E-12 - - -

Bone surf Bone surf
I3E 14 3E 8 ' 3E 7(2E+C) (2E 2) -

Y, see "Cf 3E-2 1E 11 4E 14 - ---
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Table i Table Il Table 113
occ @ ational values Effluent Releases to

concentrations sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Drat - Monts.ly ;

Ingestion Inhalation Average

Atomic Radionuclide Class ALI ALI DAC Air Water Concentrationy
No. (pCI) (#Cl) (#Cf/st) (MCf/st) (yct/st) (pCf/ml)*

98 Californiun-251 W, see *Cf SE 1 4E-3 2E 12 - - - *

Bone surf Bone surf -

1E 14 2E-8 2E-7(1E+0) (9E-3) -

Y, see "Cf 1E-2 4E 12 * - -- +

Bone surf ;
'

2E 14(1E-2) - ---

98 Californim 252 W, see "Cf 2E+0 2E-2 8E-12 - - -

Bone surf Bone surf
SE 14 7E-8 7E-7(5E+0) (4E-2) -

,,," Y, see "Cf '

3E-2 1E 11 SE 14 - --

'

I

98 Californism-253 W, see "Cf 2E+2 2E+0 SE 10 3E-12 - -*

i Bone surf
SE-6 SE-5"

(4E+2) - - -

Y, see "Cf 2E+0 7E 10 2E-12 - --

98 Californium-254 W, see "Cf 2E+0 2E-2 9E 12 3E-14 3E-A 3E-7

| Y, see "Cf 2E 2 7E 12 2E-14 - -
,

-

, ,

i 6 Carbon-11 Monoxide2 1E+6 SE-4 2E-6 - --

6E+5 3E-4 9E 7Dioxide - --

Cv =wis 4E+5 4E+5 2E-4 6E 7 6E 3 6E-2

2E+6 7E-4 2E-66 Carbon-14 Monoxide - --

2E+5 9E 5 3E 7 - -Dioxide -
,

i Compounds 2E+3 2E+3 1E 6 3E*9 3E 5 3E-4
t

i 58 Cerlun-134 W,'att compounds except
those given for Y 5E+2 7E+2 3E-7 1E-9 - -

LLI watt
SE-6 8E-5(6E+2) - - -

( Y, oxides, hydroxides,
I and fluorides

~

7E+2 3E-7 9E-10- - -

58 Cerlun-135 W, see *Ce 2E+3 4E+3 2E-6 SE 9 2E-5 2E-4
Y, see "Ce 4E+3 1E-6 SE-9 - --

58 Cerlun-137 W, see *Ce SE+4 1E+5 6E-5 2E 7 TE-4 7E-3
Y, see *Ce 1E+5 SE-5 2E-7 - --

58 Cerlun-137m W, see "Ce 2E+3 4E+3 2E-6 6E-9 - -
>

1 LLI ustt
3E-5 3E-4 i(2E+3) .

- -

Y, see *Ce 4E*3 2E-6 SE-9 - *-

58 Cerlun-139 W, see *Ce SE+3 8E+2' 3E-7 1E-9 7E 5 7E-4
Y, see *Ce . - 7E+2 3E 7 9E-10 - -
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lable I table !! Table il
occupational values Effluent Releases tu

concenteations sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2-

Ora 1 Month ty-
'

Ingestion Inhalation Aversee
Atomic Radienuclide Class ALI ALI DAC Air Water Concentration

'

4 No. (#Cl) (#Cl) (#Cf/st) (#Ci/mt) (#Ci/st) (#Cl/st)

58 Cerim-141 W, see *Ce 2E+3 7E+2 3E 7 IE-9 - -

LLI watt i,.

(2E+3) - - - 3E-5 3E-4
1 Y, see "Ce 6E+2 2E-7 8E 10- - -

;

58 Ceri w 143 W, see *Ce - 1E+3 . 2E+3 SE-7 3E 9 - -

LLI watt
(1E+3) - - - 2E-5 2E-4

; Y, see "Ce 2E+3 7E 7 2E-9- - -

58 Cert w 144 W, see "Ce 2E+2 3E+1 1E 8 4E 11 - -

LLI well
(3E+2) 3E-6 3E 5- - -

Y, see *Ce *

1E+1 6E-9 2E 11- - -

55 Cesi m-125' D, att compomds SE+4 1E+5 6E 5 2E-7 - -

St watt
(9E+4) 1E-3 1E-2- - -

55 Cest w 127 D, att compounds 6E+4 9E+4 4E-5 1E-7 9E 4 9E-3
,

'55 Cesi w 129 D, att compo m ds 2E+4 3E+4 1E-5 5E 8 3E 4 3E 3

8 i55 Cesium-130 D, att compounds 6E+4 2E+5 8E 5 3E 7 - -

St well,

(1E+5) 1E 3 1E*2- - -

55 Cest w 131 D, att compounds 2E+4 3E 4 1E-5 4E 8 3E-4 3E-3
;

$$ Cesl e 132 D, att compounds 3E+3 4E43 2E-6 6E-9 4E 5 4E-4 |

55 Ce&*aa 134 D, atI compomds 7E+1 1E+2 4E-8 2E-10 9E 7 9E-6 )

55 Cesium-134m D, att compomds 1E+5 1E+5 6E-5 2E-7 - -
.

st watt ;,

2E-3 2E-2(1E+5) - - -
3

55 Cesi w 135 D, all compounds 7E+2 1E+3 5E-7 2E-9 1E-5 1E 4

55 Cestw135a/ D, att c y rids 1E+5 2E+5 8E-5 3E-7 1E-3 1E-2

55 Cesi m-136 D, atL compounds 4E+2 7E+2 3E-7 9E-10 6E-6 6Ed

55 Cesi w 137 D, att compounds 1E+2 2E+2 6E-8 2E 10 1E 6 1E-5

855 Cesi m-138 D, all conpounds 2E+4 6E+4 2E-5 8E-8 - -

st watt
(3E+4) - - - 4E 4 4E-3

I
|
|
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Tabte 1 Table II Table Its
Occ @ational Values Effluent Releases to

Concentrations Seteers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Orat Monthly
Ingestion fehalation Average

Atemic Radionuclide, class ALI ALI DAC Air Water Concentration
No. (MCI) (#CI) Oci/st) GCf/st) GCf/el) GCi/st)

.

17 Chlorine 36 D, chtorides of H, Li,
Na, K, Rb, Cs, and f r 2E+3 2E+3 1E-6 3E-9 2E-5 2E-4 |

'

, '
W, chlorides of lantha-

,nldes, Se, Mg, Ca, Sr, . '

Ba, Ra, Al, Gs, In, T L,
Go, Sn, Pb, As, $b, Bi,
Fe, Ru, Os, Co, Rh, Ir,

. Ni, Pd, Pt, Cu, Ag, Au, ,

2n, Cd, Ng, Sc, Y, TI,
Zr, Mf, V, Nb, Ta, Cr,

2E+2 1E T 3E 10Mo, W, m, Tc, and te - -* -

17 Chlorine-38' D, see "CL 2E+4 4E+4 2E 5 6E-8 - -

St well
3E-4 3E-3(3E+4) * - -

5E+4 2E-5 6E 8W, see "Cl - ---

17 Chlorine-39' D, see "CL 2E+4 5E+4 2E-5 7E-8 - -

St well
SE-4 SE-3(4E+4) - - -

W, see "CL 6E+4 2E-5 8E 8 - --

24 Chromitar48 D, att compounds except
those given for W and Y 6E+3 1E+4 SE-6 2E 8 8E-5 8E-4,

7E+3 3E-6 1E-8 - -

.
W, halides and nitrates -

7E+3 3E-6 1E 8Y, oxides and hydroxides - --

'

, 24 .hromium-49' D, see "Cr 3E+4 8E+4 4E 5 1E-7 4E-4 4E-3
l W, see "Cr - 1E+5 4E-5 1E 7 - -

9E+4 4E-5 1E 7 - -Y, see "Cr -

24 Chromium-51 D, see "Cr 4E+4 5E+4 2E 5 6E 8 SE-4 SE 3

W, see "Cr 2E+4 1E-5 3E-8 - --

2E+4 8E-6 3E-8Y, see "Cr - -
*

27 Cobalt 55 W, att compounds except
those given for Y 1E+3 3E+3 1E-6 4E-9 2E 5 2E-4

Y, oxides, hydroxides,
3E+3 1E 6 4E-9 - -hatides, and nitrates -

27 Cobolt 56 W, see . o SE+2 3E+2 1E-7 4E-10 6E-6 6E-5

Y, see o 4E+2 2E+2 BE-8 3E-10 - -

27 Cobalt 57 W, see No 8E+3 3E+3 1E-6 4E-9 6E-5 6E-4

Y, see N o 4E+3 7E+2 3E-7 9E-10 - -

27- Cobatt-58 W, see No 2E+3 1E+3 SE 7 2E 9 2E-5 ZE-4

Y, see No 1E+3 7E+2 3E-7 1E-9 - -

-
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Table I fable il Table Ill.
Occieetional Values Effluent Reteeses to

concentrations sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral geonthly-

Ingestlen Inhatetfan Average
6temic Radienuetide' Class ALI ALI SAC Air - Water Caneantrationv .

< *
No. (#CI) (#Cl) (#Cf/el) (MCl/et) (sci /et) (Mci /el)

27 Cobett 58e W, see "Co 6E+4 9E+4 4E-5 1E T 8E-4 8E-3
Y, see "Co 6E+4 3E 5 9E-8 - -- -

,,

27 Cobalt 60 W, see "Co SE+2 2E+2 7E 8 2E-10 3E 6 3E 5
*

Y, see "Co 2E+2 3E+1 1E 8 SE-11 - -

'

27 Cobolt 60e' W, see "Co 1E+4 '4E+6 ' "2Ei-3 ' 6E 6 - -

St ustt
(1E+6) 2E-2 2E 1- - -

Y, see "Co 3E*6 1E-3 4E-6- - -. . ,

827 Cabett-61 W, see "Co 2E+4 6E+4 3E-5 9E-8 3E-4 3E 3
Y, see "Co 2E+4 6E+4 2E-5 SE-8 - -

27 Cabett-6d W, see "Co 4E*4 2E+5 7E 5 2E-7- - -

St unit
($E*4) 7E-4 7E-3- * -

Y, see "Co 2E+5 6E 5 2E-7- - --

829 Copper-60 D, ett compounds escept
.those given for W and Y 3E+4 9E+4 4E-5 1E 7 - -

St unti
(3E44) 4E-4 4E 3- - -

W, sulfides, holides,
- and nitrates 1E+5 5E 5 2E 7- - -

Y, ontdes and hydroaldes 1E+5 4E 5 1E-7- - -

29 Copper 61 D, see "Cu - 1E+4 3E+4 1E-5 4E 8 2E 4 2E-3
W, see "Cu 4E+4 2E 5 6E 8- - -

Y, see "Cu 4E+4 1E 5 5E-8- - -

29 Copper-64 D, see "Cu 1E+4 3E+4 - 1E 5 4E-8 2E-4 ' 2E 3
W, see "Cu 2E+4 1E 5 3E 8- - -

Y, see "Cu 2E+4 9E-6 3E-8 - --

29 Copper 67 D, see "Cu 5E+3 8E+3 3E 6 1E-8 6E-5 6E 4
W, see "Cu SE+3 2E 6 7E-9- - -

Y, see "Cu SE+3 2E 6 6E-9 - .--

% Curtun-238 W, all compounds 2E+4 1E+3 SE-7 2E-9 2E-4 2E 3

% Curium-240 W, ett compounds 6E+1 6E-1 2E-10 - - -

Bone surf Bone surf
(8E+1) (6E-1) - 9E-13 1E-6 1E 5

% Curlun-241 W, et L compounds 1E+3 3E+1 1E 8 2E-5 2E-4-

Bone surf
SE-11(4E+1) - -- -

4 - 64
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iable i Table !! Table !!! .
~

Occupational values Effluent Releases to I
concentrations sewerst

Col. 1 Col. 2 Col. 3 Col 1 Col. 2 o

-

Orat Monthly "
-

Ingestion festation Average

Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
me. (#Cl) (#CI) (#Cf/st) (#Cf/el) (Wi/ml) (#CI/ml)

r

% Curi e 242 W, all compounds 3E+1 3E-1 1E 10 - - -

Bone surf Bone surf *

' - (SE+1) (3E 1) - 4E,-13 TE 7 TE-6

96 Curium-243 W, at t cag = ids 1E+0 9E-3 4E 12 - - -

Bone surf sone surf
2E 14 3E-8 3E-7 ;(2E+0) (2E-2) ~ -

96 Curius-244 W, all compc4eds 1E+0 1E 2 SE 12 - - -

Bone surf sone surf
.

3E 14 3E 8 3E-77 (3E+0) (2E-2) -

96 Curium-245 W, all compomds 7E-1 6E 3 3E 12 - - -

Sone surf sone surf ,

2E-14 2E-L 2E-7 '

(1E+0) (1E-2) -
.

96 Curium-246 W, all cag-==ds 7E*1 6E 3 3E 12 - - -

Bone surf Bone surf ,

2E-14 2E 8 2E-7 i
(1E+0) (IE-2) -

% Cur f un-247 W, att compounds 8E*1 6E-3 3E 12 - - -

Bone surf Bone surf
(1E+0) (IE-2) - 2E 14 2E-8 2E-7

96 Curlue-248 W, at t cag===ds 2E-1 2E-3 7E 13 - - -

Bone surf tone surf |
4E-15 5E-9 SE-8(4E 1) (3E-3) -

7E 4 7E 3% Curtun-249' W, all compo m ds SE+4 2E+4 T.-6 -

sone surf
4E-8(3E+4) - ---

96 Curlue-250 W, all compo m ds 4E 2 3E-4 1E-13 - - -

Bone surf Bone surf
; (6E 2) (SE-4) - 8E-16 9E-10 9E-9,

l 66 Dysprosium-155 W, all conpomds 9E+3 3E+4 1E 5 4E 8 1E 4 1E 3
,

.

66 Dysprositen-157 W, at t co:: pounds 2E+4 6E+4 3E 5 9E-8 3E-4 3E-3

66 Dysprosium-159 W, all compomds 1E+4 2E+3 1E 6 3E-9 2E-4 2E-3

66 Dysproslue-165 W, all compounds 1E+4 5E+4 ZE 5 6E-8 2E-4 2E 3

66 Dysprostun-166 W, all compounds 6E+2 7E+2 3E 7 1E-9 - -

LLI watt
(8E+2) - - - 1E-5 1E 4

.
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fable I fable II Table !!
n y tlonal Values Effluent Releases tw

Concentrations Sewers

. Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral MonthlyIrgestion Inhalation Average

'.w:. Atamic Radionuclide Class ALI ALI DAC Air Water Concentration'

iso. (MCI) (pCI) (Sci /st) (#Cl/el) (Mcl/st) (yCI/st)

99 Einsteinim-250 W, all compounds 4E+4 SE+2 2E-7 6E-4 6E-3-

sone surf' '
- (1E+3) 2E-9 - --

99 Einsteinium-251 W, all ccapomds 7E+3 9E+2 4E-T 1E-4 1E-3-

tone surf
(1E+3) 2E-9- - - -

99 Einst2inium-253 W, at1 compomds 2E+2 1E+0 6E-10 2E-12 2E-6 2E-5
~~

99 Einsteinium-254 W, all compomds SE+0 7E 2 3E-11 - - -

Bone surf Bone surf
(2E+1) (1E 1) 2E 13 2E-7 2E-6*

'

!99 Einsteinium-254m W, att compomds 3E+2 1E+1 4E-9 1E 11 - -

LLI uatt
(3E+2) 4E-6 4E-5- - -

68 Erbium-161 W, att compounds 2E*4 6E+4 3E-5 9E-8 2E-4 2E-3

68 Erblun-165 . W, all compounds 6E+4 2E+5 8E-5 3E-7 9E-4 9E-3.

I68 Erblun-169 W, att compounds 3E+3 3E+3 1E 6 4E-9 - -

LLI watt
.ff, (4E+3) SE-5 SE-4* * -

68 Erblun-171 W, all c y wis 4E+3 1E+4 4E-6 1E 8 SE 5 SE-4

68 Erbi m-172 W, atI compomds 1E+3 1E+3 6E 7 2E 9 - -
,

LLI wall
(E+3) 2E-5 2E-4- - -

63 Europlue-145 W, at| compomds 2E+3 2E+3 8E-7 3E-9 2E-5 2E-4

63 Europium-146 W, att compo m ds 1E+3 1E+3 SE-7 2E-9 1E-5 1E-4
1

63 Europium-147 W, att compounds 3E+3 2E+3 7E 7 2E 9 4E-5 4E-4

63 Europium-148 W, all cyruis 1E+3 4E+2 15 7 SE 10 1E 5 1E-4

63 Europium-149 W, all compounds 1E*4 3E+3 1E-6 4E-9 2E-4 2E 3

63 Europfw150 W, atI compomds 3E+3 8E+3 4E-6 1E-8 4E 5 4E-4
(12.62 h)

63 Europiun-150 W, att compomds 8E+2 2E+1 8E-9 3E 11 1E-5 1E 4
(34.2 y)

664 -
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Table I Table il Table til<

Oce gotional values Effluent Releases to j
concentrations sewers

!

Col. 1 Col. 2 Col. 5 Col. 1 Col. 2
- Oral Monthly-

Ingestion Inhalation Average
Atomic Radienuclide Class ALI ALI DAC Air Water Concentration,

No. (MCI) GCI) @Cf/st) GCi/st) GCf/st) @Ci/ml)
,

i

63 Europiw152 W, all compounds 8E+2 2E+1 1E-8 3E-11 1E 5 1E-4 ,

!

63 Europium-152m . W, at t ev-uis 3E+3 6E+3 3E-6 9E-9 4E-5 4E-4
.

63 Europiw154 W, att compounds 5E+2 2E+1 SE-9 3E-11 7E-6 7E-5 !
i

63 Europle155 W, att' compounds 4E+3' ' 9E*1' ' 4E-8 ' * ' - SE-5 " SE-4
Bone surf

2E 10(1E+2) |
- -- -

~
63 Europiw156 W, att cespounds 6E+2 SE+2 2E-7 6E 10 8E 6 8E 5

63 Europtw157 W, atL compounds 2E*3 $E+3 2E 6 7E-9 3E 5 3E-4

63 Europfw158' W, att compom ds 2E+4 6E+4 2E 5 8E-8 3E-4 3E 3

100 Fermium-252 W, att compounds SE+2 1E+1 SE-9 2E 11 6E-6 6E-5

100 Fermium-253 W, att compounos 1E+3 1E+1 4E-9 1E-11 1E-5 1E-4 ;

6

100 Fermi w 254 W, all compounds 3E+3 9E+1 4E-8 1E 10 4E-5 4E-4
.

i

100 Fersium-255 W, all compowuls 5E+2 2E+1 9E-9 3E 11 7E-6- 7E-5

100 Ferslun-257 W, att compounds 2E+1 2E 1 7E 11 - - -
y.

Bone surf tone surf
3E-13 SE 7 SE-6(4E+1) (2E 1) -

9 Fluorine-18' D, fluorides of H, Li, ,

Na, r, ab, Cs, and Fr 5E+4 7E+4 3E-5 1E-7 - -

St ustt j

7E 4 7E-3(5E+4) - - -
,

1W, fluorides of te, Mg,
Ca, Sr, Sa, Ra, AL, Ga, ,

In, TL, As, sb, BI, Fe, I

Ru, Os, Co, Ni, Pd, Pt,
Cu, Ag, Au, Zn, Cd, Ng,
se, Y, TI, Zr, V, ub,

9E+4 4E-5 1E 7Ts, Mn, Tc, and Re - --

8E+4 3E-5 1E*7Y, tanthanun fluoride - --

87 Franciun-222' D, all compounds 2E+3 SE+2 2E 7 6E-10 3E-5 3E-4

87 Franciun-223 0, att compomds 6E+2 BE+2 3E 7 1E-9 8E-6 BE-5 |8

l

I
|

!

4 - 67

-
' January 1, 1994

.

. .

.



. . - _ - - _ _ - . .. .. . . . . . .

,

.

Table i Table it isble !!!
Occupational Vetues Effluent Releases to

Concentrations Sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
* Oral Monthly

Irgestion ithalation Average !
! Atesic Radienuclide Class ALI ALI DAC Air Water Concentratten*

No. (SCI) (MCI) (#Cf/st) (mci /el) (MCl/ml) (yCl/st)

864 Gadolintun-145 D, all compounds except
those given for W SE+4 2E+5 6E 5 2E-7 - -

,

St watt .

(5E+4) 6E-4 6E 3- - -

W, oxides, hydroxides,
and fluorides. 2E+5 7E-5 2E-7. - - --

64 Gadolinium-146 D, see "Gd 1E+3 1E+2 SE 8 2E-10 2E-5 2E-4
W, see "Gd 3E+2 1E T 4E-10- - -

.n

64 Gadolinium-147' D, see "Gd 2E+3 4E+3 2E 6 6E-9 3E 5 3E-4
8W, see "Gd 4E+3 1E-6 SE 9- - -

64 Gadolinlue-148 D, see "Gd 1E+1 SE+3 3E-128 - - -

sone surf Bone surf-

(2E+1) (2E+2) - 2E-14 3E T 3E-6 )
W, see "Gd |3E 2 1E-11- - - -

Bone surf 1

|SE 14(6E-2)- - - -

|

64 Gadolinium-149 D, see "Gd 3E+3 2E+3 9E-7 3E-9 4E-5 4E-4 I
8

W, see "Gd - -
'

2E+3 1E-6 3E-9'-

64 Gadolintun-151 D, see "Gd 6E+3 4E+2 2E-7 9E-5 9E-4 !-

Bone surf )
(6E+2) - 9E-10 - -

1
-

W, see "Gd 1E+3 5E-7 2E-9 J
- --

64 Cadolinium-152 D, see "Gd 2E+1 1E 2 4E-12 - - -

Bone surf Bone surf
(3E+1) (2E-2) - 3E 14 4E-7 4E 6

W, see *Gd 4E 2 2E 11 - - --

Sone surf
(BE-2) 1E-13 - -- -

64 Cadoliniun-153 D, see "Gd 5E+3 1E+2 6E-8 6E-5 6E 4-

Bone surf
3E-10 - -(2E+2) --

W, see *Gd 6E+2 2E-7 8E-10 - --

64 Gadolintun-159 D, see "Gd 3E+3 8E+3 3E-6 1E-8 4E-5 4E-4
W, see *Gd 6E+3 2E-6 SE-9 - --

|
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Table I Table It inble III
occtpationet Values Effluent Releases to

Concentrations sewers

Co6. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Irgestion I h tation Average

Atanic Radianuclide Class ALI ALI DAC Air Water Concentration+

No. (#Cl) (pCI) (MCf/st) (MCI /ml) (MCl/st) (yct/st)

831 Galli w 65 D, att compounds except
those given for W 5E+4 2E+5 7E 5 2E-7 - -

' - St wall
*

(6E+4) 9E-4 9E-3- - *

'
W, oxides, hydroxides,>

carbides, hatides, and
..

2E+5' ' 8E 5 3E 7nitrates
. ,,

- - -

31 Catti w 66 D, see "Ga 1E+3 4E+3 1E 6 SE-9 1E-5 1E-4
W, see "Ga 3E+3 1E 6 4E-9-%- - -

'

31 Gatti w 67 D, see N a 7E+3 1E+4 6E-6 2E-8 1E 4 1E-3
W, see "Ga 1E+4 4E 6 1E-8- - -

31 Gattlum-68' D, see "Ga 2E+4 4E+4 2E-5 6E-8 2E 4 2E 3..

W, see "Ga SE+4 2E-5 7E=8- - -

831 Gat tius-70 D, see "Ga SE+4 2E45 7E-5 2E-7 - -

st watt
(7E+4) 1E 3 1E-2- - -

W, see "Ga 2E+5 SE-5 3E-T- - -

- 31 Gatti w ?2 D, see N a 1E+3 4E+3 1E-6 SE-9 2E-5 2E-4'
W, see N a 3E+3 1E-6 4E-9- - -

s.a
31 Galli w T3 D, see "Ga SE+3 2E+4 6E-6 2E 8 7E-5 7E-4

W, see "Ga
'

2E+4 6E-6 2E-8- - -

32 Germantun-66 D, atL compounds except
those given for W 2E+4 3E+4 1E 5 4E-8 3E-4 3E-3

, W, oxides, sulfides,
* and hatides - 2E+4 8E-6 3E-8 - -

832 Germanlue-67 D, see "Go 3E+4 9E+4 4E 5 1E-7 - -

St unit
6E-4 6E 3(4E+4) - - -

W, see "Ge 1E+5 4E 5 1E-7- - -

32 Get1manlue-68 D, see "Ge SE+3 4E+3 2E-6 SE-9 6E-5 6E-4
W, see Ne 1E+2 4E-8 1E-10 - --

32 Germanium-69 D, see "Ge 1E+4 2E+4 6E-6 2E-8 2E-4 2E-3
W, see "Ge SE+3 3E-6 1E-8 - --

32 Germanlun-71 0, see "Ge SE+5 4E+5 2E-4 6E-7 7E-3 7E-2
W, see "Ge 4E+4 2E-5 6E-8 - --

.
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Table i Table !! Tabte 1.
Occ w etional values Effluent iteleases ..

Concentrations Sewers

Col. 1 Col. 2 Col. 3 Cot. 1 Col. 2
Oral Monthly.

Ingestion fehalation Average
e Atomic Radionuclide Class ALI ALI DAC Air Water Concentration

lio. OCl) GCI) GCi/mt) GCi/al) (Mci /al) @Ci/st)

32 Germani e 75 0, see "Ce 4E+4 8E+4 3E-5 1E 73 - -

St wall
(7E+4)' 9E-4 9E-3 '- - -

W, see "Ge SE+4 4E-5 1F7 - -*

32 Germani w 77 D, see "Ge 9E+3 1E+4 4E-6 1E-8 1E-4 1E-3
g, ee, "se . 4E43' '" 2E-6' ' 8E'9' - -

32 Germani e 78 D, see "Ge 2E+4 2E+4 9E-6 3E-88 - -

St walt !,

,

(2E+4) 3E-4 3E 3- - -

W, see "Ge 2E+4 9E-6 3E 8- - -

79 Gold-193 0, att compomds except
those given for W and Y 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3,,

W, halides and nitrates 2E+4 9E-6 3E-8- - -

Y, oxides and hydroxides 2E+4 8E-6 3E-8- - -

79 Gold-194 D, see "Au 3E+3 8E+3 3E-6 1E-8 4E-5 4E 48
,

8W, see "Au 5E+3 2E 6 8E-9- - -

Y, see !"Au '
SE+3 2E 6 7E-9- - -

79 Gold-195 D, see ""Au 5E+3 1E+4 SE-6 2E-8 7E-5 7E-4
W, see "Au8 '

1E+3 6E 7 2E-9- - -

Y, see "Au8
4E+2 2E-7 6E 10- - -

79 Cold-198 0, see "Au 1E+3 4E+3 2E-6 SE 9 2E 5 2E-43

8W, see "Au 2E+3 8E-7 3E 9- - -

Y, see '"Au 2E+3 7E 7 2E-9- - -

79 Gold-198m D, see '"Au 1E+3 3E+3 1E 6 4E-9 1E 5 1E 4
1W, see "Au 1E+3 SE 7 2E 9- - -

Y, see "Au3 1E+3 5E-T 2E 9 - --

>

79 Gold-199 D, see "Au 3E+3 9E+3 4E-6 1E-81 - -

LLI watt
(3E+3) 4E-5 4E-4- - -

W, see "Au1 4E+3 2E 6 6E-9- - -

Y, see "Au1
4E+3 2E-6 5E 9 - --

79 Gold-200' D, see "Au 3E+4 6E+4 3E 5 9E-8 4E-4 4E 31

1W, see "Au 8E+4 3E-5 1E 7- - -

Y, see "Au1
7E+4 3E-5 1E 7- - -

79 Gold-200m D, see "Au. 1E+3 4E+3 11-6 SE-9 2E-5 2E-41

anW, see Au - 3E+3 1E-6 4E-9 - -

Y, see "Au - 2E+4 1E-6 3E-9 - -1

i

l
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Table i Table !! Table !!!Occg etional values Effluent aeteases to.

Concentrations Sewers |
|

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral ,, . MonthlyIngestion frdialation,

,

Class ALI ALI DAC Ir Water Concentration.' Atomic Radionuclide Average

No. GCl) (#CI) (mci /ml) (#Cf/ml) (#Ci/st) (#Ci/el)
,

,

79 Cold-201' D, see 5u 7E+4 2E+5 9E 5 hE 7 - -
8a

St wall
(9E+4) 1E-3 1E-2

- * -

W, see '"Au 2E+5 1E-4 3E 7- - -

Y, see "Au8
2E+5 9E-5 3E-7 - -

-

,

72 Hafnium-170 D, att - " escopr.. . . . . .

| , those given for W 3E+3
. . . .

6E+3 2E-6 8E-9 4E-5 4E-4
W, oxides, hydroxides,

carbides, and nitrates $E+3 2E-6 6E-9* - -

I72 Mafniun-172 0, see % f 1E+3 9E+0 4E-9 2E-5 2E-4-

Sone surf
(2E+1) 3E-11- - - -

W, see "Hf3
4E+1 2E 8- - - -

Bone surf.

(6E+1) 8E-11- - - -

72 Mafntw173 D, see %f 5E+3 1E+4 SE-6 2E-8 7E-5 7E-4
8

W, see %f3
1E+4 SE-6 2E-8 - --

72 Hafnlun 175 D, see %f 3E+3 9E+2 4E 7
3

4E-5 4E-4-

sone surf

W,see'%f
- (1E+3) 1E-9 - --

!1E+3 SE-7 2E 9- - -
,.,

72 Mafniun-177m' D, see N f 2E+4 6E+4 2E-5 8E-8 3E-4 3E-3
I

W, see % f1
9E+4 4E 5 ' 1E 7' - - -

72 Hafnium-178m D, see %f 3E+2 1E+0 SE 103
3E 6 3E 5-

Bone surf
j

(2E+0) 3E 12- - - -

IW, see "Hf SE+0 2E-9- - -

Bone surf
(9E+0) 1E 11- - - -

172 Hafnium-179m D, see % f 1E+3 3E+2 1E-7 1E-5 1E-4 i-

Bone surf
(6E+2) - 8E-10- - -

W, see I"Hf 6E+2 3E-7 8E-10- - -

72 Hafnium-180m D, see I"Hf 7E+3 2E+4 9E-6 3E-8 1E-4 1E 3
W, see "HfI

3E+4 1E-5 4E-8 - --

72 Hafnfian-181 0, see '"Hf 1E+3 2E+2 7E-8 2E-5 2E-4-

Bone surf
(4E+2) 6E-10 - -- -

W, see 1"Hf 4E+2 2E-7 6E-10- - -

.
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Table i Table 11 Table !!n
occ wational Values Effluent Releases to

Concentrations Sewers

col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Orat Monthly
Ingestion Inhalation Average

''
Atomic Radienuellde Class ALI ALI DAC Air Water Concentration'.,

me. (pci) Oci) @ct/et) (yct/et) (uct/st) (yci/et)

,

72 Mafntw182 D, see 1"Hf 2E+2 8E*1 3E-10 - - -

Sone surf sone surf,

(4E+2) (2E+0) - 26 12 SE-6 SE-5
W, see 8"Hf 3E+0 1E-9 - - --

Sone surf
.1E 11 - -(7E+.0) --

8872 Hafnium-182m' D', see Hf 4E+4 9E+4 4E-5 1E 7 SE-4 SE-3
I 1E+5 6E 5 2E-7W, see "Hf - - - -

8 I72 Hafni w 183 0, see "Hf 2E*4 SE+4 2E 5 6E-8 3E-4 3E-3
W, see *"Hf

'
6E+4 2E 5 8E-8 - --

72 Hafnium-184 D, see "Hf 2E+3 8E+3 3E-6 1E-8 3E-5 3E-4 i8

W, see "Hf8 6E+3 3E-6 9E 9- - -
.

67 Holmium-155' W, att compomds 4E+4 2E+5 6E-5 2E 7 6E-4 6E-3

67 Holmiun-157' W, att compomds 3E+5 1E+6 6E 4 2E-6 4E-3 4E-2

67 Holmiun-159' W, att ev-ufs 2E+5 IE+6 4E-4 1E-6 3E 3 3E-2

67 Holmium-161 W, att compomds 1E+5 4E+5 2E-4 6E 7 1E 3 1E 2

267 Holmiun-162 W, att compounds SE+5 2E+6 1E-3 3E-6 - -
. , -

St watt
1E 2 1E 1 f(8E+5) - - -

67 Holmium-162m' W, att compounds 5E+4 3E+5 1E 4 4E 7 7E-4 7E-3

867 Holmiun-164 W, att compamds 2E+5 6E+5 3E 4 9E 7 - -

St wall
3E-3 3E 2(2E+5) - - -

67 Holmium-164m' W, att compomds 1E+5 3E+5 1E 4 4E 7 1E-3 1E-2

67 Holmiun-166 W, all compomds 9E+2 2E+3 TE-7 2E 9 - -

LLI wall
1E 5 1E-4(9E+2) - - -

67 Holmiun-167 W, att e v ufs 2E+4 6E+4 2E-5 8E-8 2E 4 2E-3

67 Holmium-166m W, att compomds 6E+2 7E+0 3E-9 9E-12 9E-6 9E-5
|

1 Hydrogen-3 Water, DAC incitajes skin
absorption 8E+4 8E+4 2E-5 1E-7 1E-3 1E-2

Gas (HT or T,) Stkunersion': Use above values as NT and T, oxidize in air and in the body to HTD.

.
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Table ! Table II Table III
Dec g etional values Effluent Releases to,

concentrations son.ers .

Col. 1 Col. 2 ' Col. 3 Col. 1 Col. 2
Oral nonthly

.

Ingestion Inhalation A wrage

Atomic Radionuctide Class ALI ALI DAC Air Water Cancentration

41 o . (#CI) . (#CI) (#Ci/el) (#Cf/st) (#Cl/el) (yCl/el)s

49 Indi w 109 0, all compounds except
those given for W 2E+4 4E+4 2E-5 6E-8 3E-4 3E-3

W, oxides, hydroxides.,.
6E+4 3E 5 OS - -

halides, and nitrates -

49 Indiw110 D, see '"In SE+3 2E+4 7E-6 2E-8 7E-5 7E-4
2E+4 - SE-6- 3E-8(4.9 h)- W, see '"Irv -

- -
-

49 Indle110' D, see "In 2E+4 4E+4 2E 5 6E-8 2E-4 2E-3
6E+4 2E-5 8E-8(69.1 min) W, see "In - -

-

49 Indium-111 D, see '"In 4E+3 6E+3 3E-6 9E-9 6E-5 6E-4
6E+3 3E-6 9E-9W, see :"In - -

-

49 Indlue-112' D, see "In 2E+5 6E+5 3E 4 9E-7 2E 3 2E-2
8 7E+5 3E 4 1E-6W, see "In - -

" -

49 Indium-113e' D, see "In SE+4 1E+5 6E-5 2E 7 7E-4 7E-3
2E+5 8E-5 3E 7W, see "In - -

-

49 Indi w 114e D, see "In 3E+2 6E+1 3E-8 9E 11 - -

LLI well
5E-6 SE 5(4E+2) -- .-

1E+2 4E-8 1E 10W, see "In - -
-

49 Indium-115 D, see "In 4E+1 1E+0 6E 10 .2E-12 SE 7 5E-6
SE+0 2E-9 SE 12W, see *In - -

-

49 Indi w 115e 0, see "In 1E+4 4E+4 2E 5 6E-8 2E-4 2E 3
SE+4 2E-5 7E-8W, see "In - -

-

49 Indiw116sl D, see "In 2E+4 8E+4 3E-5 1E-7 3E-4 3E 3
1E+5 SE-5 2E 7W, see "In - -

-

49 Indi w 117 D, see "In 6E+4 2E+5 7E-5 2E-7 8E 4 SE-38

2E+5 9E 5 JE-7W, see "In - -
-

49 Indi w 117m' D, see "In 1E+4 3E+4 1E 5 SE 8 EC-4 2E 3
W, see "In 4E+4 2E-5 6E 8 - -

-

49 Indi w 119m' D, see "In 4E+4 1E+5 SE 5 2E 7 - -

St watt
7E-4 7E 3(5E+4) - - -

1E+5 6E-5 2E-7W, see "In - -
-

53 Iodine-120' D, all conpounds 4E+3 9E+3 4E-6 * - -

Thyroid Thyroid
2E-8 1E-4 1E-3(8E+3) (1E+4) -
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Table ! Table !! Table II-Decupational Values Effluent Releases t-
Concentrations Sewers .

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2.
Oral Monthly ;Ingestion Itdialation Average '

A:. Atemic Radienuctide Class ALI ALI DAC Air bester Concentration11 0 GJCl) (MCl) (MC(/el) (mci /st) GJCl/el) GJCl/el)

53 lodine 120m' D, all compounds 1E+4 2E+4 9E-6 3E-8 - -

Thyroid,

(1E+4) ,- 2E 4 2E-3
- -

53 lodine-121 0, at t ca=r= =wis 1E+4 2E+4 8E-6 - - *

IThyroid Thy.rold
,

4E-4 4E-3
,

(3E+4) (5E+4) 7E-8-

53 lodine-123 0, all campomds 3E+3 6E+3 3E-6 '- - -

Thyroid Thyroid
(1E+4) (2E+4) 2E 8 1E 4 1E-3-

53 Iodine-124 D, att compomds 5E*1 8E+1 3E 8 - - -

Thyroid Thyroid
(2E+2) (3E+2) 4E 10 2E-6 2E-5., -

53 Iodine-125 D, att compomds 4E+1 6E+1 3E 8 - - -

Thyroid Thyroid
(1E+2) (2E+2) 3E-10 2E-6 2E-5-

53 Iodine 126 D, all compomds 2E+1 4E+1 1E-8 - - -

Yhyroid Thyroid
(7E+1) (1E+2) 2E 10 1E-6 1E-5-

s

853 Iodine-128 D, all cagzeunds 4E+4 1E+5 SE-5 2E 7. , , . . , - -

St watt .

(6E+4) 8E-4 8E 3- - -

53 Iodine 129 0, att compomds SE+0 9E+0 4E-9 - - -

Thyroid Thyroid
(2E+1) (3E+1) 4E-11 2E 7 2E-6-

53 Iodine-130 D, att compomds 4E+2 7E+2 3E 7 - - -

Thyroid Thyroid '

(1E+3) (2E+3) 3E 9 2E 5 2E-4-

53 Iodine-131 D, all compounds 3E+1 SE+1 2E 8 - - -

Thyroid Thyroid
(9E+1) (2E+2) - 2E 10 1E-6 1E-5

53 Iodine 132 D, all ca=r==uis 4E+3 8E+3 3E-6 - - -

Thyroid Thyroid
2E-B 1E-4 1E-3(9E+3) (1E+4) -

53 Iodine-132m' D, all compomds 4E+3 BE+3 4E-6 - - -

|
Thyroid Thyroid

3E-8 1E-4 1E-3| (1E+4) (2F+4) -

|

|
~

l
l

'
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Table 1 Table Il Table !!!
neriY=tional values Effluent Releases to

concentrations Sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly

-

Ingestion Irdistation Aversee

rNj5d Atomic Radionuclide Class ALI ALI DAC Air Water Canoontration.

(uci) (#CI) (MCl/st) (#Cl/et) (yct/et) (yci/et)'

me.

53 lodine 133 D, all compounds 1E+2 3E+2 1E T - - -

Thyroid Thyroid
,1E-9 7E-6 7E 5(SE+2) (9E+2) -'

53 lodine-134' D, all cogomds 2E+4 SE+4 2E-5 6E-8 - -

Thyroid
4E-4 4E 3(3E+4) - - -

53 lodine 135 D, all cogo m ds 8E+2 2E+3 7E-7 - - -

Thyroid Thyroid
6E-9 3E-5 3E-4.....

| (3E+3) (4E+3) -

1
8U Iridium-182 D, att cogomde except

those given for W and Y 4E+4 1E+5 6E-5 2E-7 - -

st well
6E-4 6E-3..

(4E+4) - - -

W, halides, nitrates,
2E+5 6E 5 2E 7 - -

and metattic fridia -

1E+5 SE 5 2E-T = -

Y, oxides and hydroxides -

3 SE+3 2E+4 1E-5 3E 8 1E-4 1E 377 Iridi w 184 D, see ,"tr
3E+4 1E 5 5E-8 - -

W, see Ir -

3E+4 1E 5 4E 8Y, see "Ir - -
-

bg;; 77 Iridl e 185 D, see # r SE*3 1E+4 SE-6 2E 8 7E 5 7E-4
1

1 1E+4 SE 6 2E-8W, see [Ir
- -

-

3 1E+4 4E 6 1E-8 - -

Y, see Ir -

77 Iridl e 186 D, see "Ir 2E+3 8E+3 3E-6 1E-8 3E-5 3E-4
6E+3 3E-6 9E-9W, see "Ir - -

-

6E+3 2E-6 8E-9Y, see "Ir - -
-

77 Iridiun-187 0, see *lr 1E+4 3E+4 1E 5 SE 8 1E 4 1E 3
3E+4 1E-5 4E 8W, see "Ir - -

-

3E+4 1E-5 4E 8Y, see *!r - -
-

77 tridi w 188 D, see "Ir 2E+3 5E+3 2E-6 6E-9 3E-5 3E-4
4E+3 1E-6 SE-9 - -

W, see "ir -

3E+3 1E-6 SE-9 - -

Y, see Ir -

77 Iridium-189 0, see "Ir SE+3 SE+3 2E-6 7E-9 - -

LLI watt
7E-5 7E-4(5E+3) - - -

4E+3 2E-6 SE-9'W, see *Ir - -
-

Y, see *Ir 4E+3 1E 6 SE-9 - -
-

77 Iridi w 19D D, see "Ir 1E+3 9E+2 4E-7 1E 9 1E-5 1E-4
1E+3 4E 7 1E-9W, see *Ir - -

-

9E+2 4E 7 1E-9Y, see "Ir - -
-

,
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Table ! Table !! Table !!!Decipational values Effluent neleases to
Concentrations Seesers

- Col. 1 Col 2 Col. 3 Col. 1 Col. 2 :Oral Monthly ?Ingestien tahalation g !T Atentic Badienuclide Ctess ALI ALI DAC Air Water Canoentration Ih. (MCl) (#Cl) OJCl/st) (MCf/et) (MCI /et) (#Cl/el)
'

i >

77 Iridi w 190m' D, see |""lr 2E+5 2E+5 8E 5 3E 7 2E-3 2E-2 ,

., ' W, see Ir 2E+5 9E-5 3E 7-
- - tY, see *lr "

2E+5 8E 5 3E-7-
- -

77 Iridim-192 D, see "Ir 9E+2 3E*2 1E 7 4E-10 1E-5 1E-4W, see "Ir 4E+2 2E 7 6E 10- '- -J , see "Ir 2E+2 9E-8 3E 10 5- - -

77 Iridium-192m 0, see "Ir 3E+3 9E+1 4E-8 1E 10 4E 5 4E 4
- W, see "Ir 2E+2 9E-8 3E 10- - -

- Y, see "Ir 2E+1 6E-9 2E-11- - -

,

77 Iridium-194 0, see "Ir 1E+3 3E+3 1E-6 4E-9 1E-5 1E-4W, see "Ir 2E+3 9E 7 3E-9- - -
s

Y, see Ir 2E+3 8E 7 3E 9-. - - -

77 Iridium-194m D, see "Ir 6E+2 9E+1 4E-8 1E 10 9E-6 9E-5 iW, see "Ir 2E+2 7E-8 2E 10
'- - -

Y, see "Ir 1E+2 4E 8 1E 10- - -

77 Iriditan-195 0, see "Ir 1E+4 4E+4 2E-5 6E-8 2E 4 2E 3W, see "tr SE+4 2E-5 7E-6- - -

Y, see "Ir 4E+4 2E-5 6E-8- - -

.4 77 tridium-195m D, see "Ir SE+3 2E+4 1E-5 3E 8 1E-4 1E 3
W, see "f r '3E+4 1E 5 4E-8* - -

Y, see "Ir 2E+4 9E-6 3E-8- - -

26 Iron-52 D, att campomds except
those given for W 9E+2 3E+3 1E-6 4E-9 1E 5 1E-4

W, oxides, hydroxides,
and hatides LE+3 1E-6 3E-9- - -

26 Iron-55 0, see "Fe 9E+3 2E+3 8E 7 3E 9 1E 4 1E-3
W, see "Fe 4E+3 2E-6 6E 9- - -

26 Iron-59 D, see "Fe 8E+2 3E+2 1E 7 5E-10 1E 5 1E 4
W, see "Fe SE+2 2E-7 7E-10- - -

26 fron-60 D, see "Fe 3E+1 6E+0 3E-9 9E-12 4E-7 4E-6
W, see "Fe 2E+1 8E-9 3E 11- - -

8 1 - 3E-6 1E-8'36 Krypton-74 submersion - - -

136 Krypton 76 Submersion 9E-6 4E-8- - - -

836 Krypton-77 submersion! 4E-6 2E-8 - -- -

4 - 76
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Table I fable !! Table 111
Occtpational Values Effluent Releases to

Concentrations sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2 .
Oral -

MonthlyIngestion leihatation Averagey Atemic Radionuclide Class ALI ALI DAC Air Water Concentrationuo. OCl) OCl) GCl/et) GCf/et) GCl/st) Oci/ml) |

|

i
36 Krypton-79 SJzeersion' 2E-5 7E-8- - - -

36 Krypton-81 *- submersion' TE-4 3E 6- - - -
;

36 Krypton-83e/ Stenersion" 1E-2 SE-5- - - -

36 Krypton-85 sthaersion' ' - - 1E-4 7E T
"

- -

36 Krypton-85m sthmersion' 2E 5 1E 7 - -- -

.-.a

36 Krypton-87: sthmersion' SE-6 2E-8- - - -.

36 Krypton-88 sdamersion' 2E-6 9E-9- - - -

57 Lanthanum-131' D, att composmds except
those given for W SE+4 1E+5 SE 5 2E-7 6E 4 6E-3 i

W, oxides and hydroxides 2E+5 7E-5 TE 7 l
- - -

857 Lanthana-132 D, see "La 3E+3 1E+4 4E-6 1E 8 4E-5 4E-4
W, see "La8

1E+4 SE 6 2E-8 !
- - -

57 Lanthanum-135 D, see "La 4E+4 1E+5 4E 5 1E 7 SE 4 SE 3
I

W, see "La1
9E+4 4E 5 1E-T- - -

% 57 Lanthane 137 D, see "La 1E+4 6E+1 3E-8
I

2E-4 2E 3-

Liver
(7E+1) 1E-10- - - -

W, see "La1
3E+2 1E 7* - - -

Liver
(3E+2) 4E 1D- - - -

57 Lanthanua-138 D, see "La 9E+2 4E+0 1E-9 5E 12 1E 5 1E-4
1

W, see '"La - 1E+1 6E-9 2E 11 - -

57 Lanthanum-140 D, see *"La 6E+2 1E+3 6E-7 2E-9 9E-6 9E 5
W, see "La3

1E+3 5E 7 2E-9- - -

57 Lantharam-141 D, see "La 4E+3 9E+3 4E 6 1E-8 SE-5 SE-4
amW, see La 1E+4 SE-6 2E 8- - -

57 Lanthanum-142' D, see "La 8E+3 2E+4 9E 6 3E-8 1E-4 1E-3
W, see "La1

3E+4 1E-5 SE-8- - -

57 Lanthanum-143' D, see "La 4E+4 1E+5 4E-5 1E-78
- -

St wall
(4E+4) - - - SE-4 SE-3

W, see **La 9E+4 4E 5 1E-7- - -

82 Lead-195m' D, all compounds 6E+4 2E+5 8E-5 3E-7 8E-4 8E 3

4 - 77
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Table i Table !! Table !!
Occteetional Values Effluent Releases u

Concentrations sewers
|

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2 . ,

Oral Monthly j'-

ingestion Ir6atation Average
Atomic Sadionuclide Class ALI ALI DAC Air Water Conceraration

No. GCl) GCl) @Cl/et) @Cf/st) @Ci/ml) @Cl/el) |

1

|

82 Lead-196 D, att compounds 3E+4 6E+4 3E-5 9E 8 4E 4 4E-3

8 '-82 Lead-199 D, att e v ds 2E+4 7E+4 3E-5 1E 7 3E-4 3E 3

82 Lead-200 D, all cn5=-uts 3E+3 6E+3 3E-6 9E-9 4E-5 4E 4

82 Lead 201 D, att compo m ds 7E+3 2E+4 SE-6 3E-8' 1E-4 1E-3

82 Lead 202 D, att compomds 1E+2 $E+1 2E-8 7E 11 2E-6 2E 5

82 Lead-202m D,' at1 campomds 9E+3 3E+4 1E 5 4E-8 1E-4 1E-3

82 Lead-203 D, att compounds 5E+3 9E+3 4E 6 1E-8 7E 5 7E-4

82 Lead-205 D, att compomds 4E+3 1E+3 6E-7 2E-9 5E-5 SE-4
.

82 Lead-209 D, att compom ds 2E+4 6E+4 2E 5 8E-8 3E-4 3E 3

82 Lead-210 D, att compounds 6E1 2E1 1E-10 - - -

Bone surf Bone surf ,

6E-13 1E-8 1E-7(1E+0) (4E-1) -

82 Lead-211' D, att compom ds 1E+4 6E+2 3E-7 9E 10 2E-4 2E-3 ;

)
'

82 . Lead-212 D, mLL compom ds 8E+1 3E+1 1E 8 SE 11 - -

|sone surf
2E-6 2E-5 |(1E+2) - - -

82 ' Lead-214' D, att compom ds 9E+3 8E+2 3E*7 1E-9 1E 4 1E-3

71 Lutetium-169 W, att compomds except
those given for Y 3E+3 4E+3 2E-6 6E-9 3E-5 3E-4

- Y, oxides, hydroxides,
4E+3 2E-6 6E-9and ftuorides - --

71 Lutetium-170 W, see Lu 1E+3 2E+3 9E 7 3E-9 2E 5 2E-4 iin

)Y, see "Lu 2E+3 8E-7 3E-9 - --

71 Lutetim-171 W, see "Lu 2E+3 2E+3 8E-7 3E-9 3E-5 3E-4
Y, see *Lu 2E+3 8E 7 3E-9 - --

71 Lutetim-172 W, see "Lu 1E+3 1E+3 SE 7 2E-9 1E-5 1E-4
Y, see *Lu 1E+3 SE-7 2E-9 - --

7E 5 7E-4 i71 Lutetium-173 W, see "Lu SE+3 3E+2 1E-7 -

Bone surf i

i(5E+2) - 6E-10 - --

|Y, see *Lu 3E+2 1E-7 4E-10 - --

!
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Table ! Table II Table II'
Occasistional values Effluent meteeses to

Concentrations Seuers

Cot.1 Col. 2 Col. 3 Col 1 Col.~2--
Oral Monthly-

.Inpostion Inhalation Average

I Atesic Radionuclide Class ALI ALI DAC Air Water Concentrationi

(EI) (AI) (Wi/et) (Ef/st) (Ef/st) (Wi/et)m
*

No.
-

7E 5 7E 4
71 Lutetim-174 W, see "Lu 5E+3 1E+2 SE 8 -

Bone surf
3E-10 - -

(2E+2) -
* -

2E+2 6E-8 2E-10 - -

Y, see "Lu8 -

71 Lutett w 174a W, see "Lu 2E+3 2E+2 1E 7 - -
2

LLI unt! Do'ne surf
SE-10 4E-5 4E-4(3E+3) (3E+2) -

2E+2 9E 8 3E-10 - -

Y, see "Lu -

1E-5 1E 4,w

71 Lutettw176 W, see "Lu 7E+2 SE+0 2E-9 -

Bone surf
2E-11 - -

- (1E+1) -

BE+0 3E-9 1E-11 - -

Y, see "Lu -

71 Lutetius-178 W, see *Lu 8E+3 3E+4 1E-5 3E-8 1E-4 1E-3

2E+4 9E-6 3E-8 - -

Y, see *Lu -

71 Lutettw1TT W, see "Lu 2E+3 2E+3 9E 7 3E-9 - -
8

LLI watt
4E-5 4E-4(3E+3) - - -

2E+3 9E-7 3E-9 - -

Y, see *Lu -

1E-5 1E-4
71 Lutetle-177m W, see *Lu 7E+2 1E+2 SE 8 -

Sone surf
/Q, (1E+2) 2E-10 - -

--

8E+1 3E-8 1E-10 - -

Y, see "Lu -

71 Luteti w 178 W, see ""Lu 4E+4 1E+5 $E-5 2E 7 - -
8 %

st unit
6E 4 6E-3 5

(4E+4) - - -

1E+5 5E-5 2E 7 - -

Y, see "Lu3 -

71 Lutett w 1 W W, see "Lu 5E+4 2E+5 8E-5 3E-7 - -

St. watt
SE-4 SE 3(6E+4) - - -

2E+5 7E-5 2E 7 - -

Y, see "Lu -

71 Lutett w 179 W, see "Lu 3;*3 2E+4 8E-6 3E-8 9E-5 9E 4

2E+4 6E 6 3E 8 - -

Y, see "Lu -

12 Magnost e 28 0, att compxmds except
those given for W 7E+2 2E+3 7E 7 2E-9 9E-6 9E-5

W, oxides, hydroxides,
carbides, holides, and

1E+3 SE-7 2E-9 - -

nitrates -

.
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fable ! Table !! fable !!!Decupational values Effluent Releases to
Concentrations Sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2-

Oral * 'Monthly
Insaction Inhalation Averagei Ateele Radionuctide' Class All All DAC Air Water Concentrationno. (yCI) (pct) (#Cf/et) (yC1/et) (pCI/et) (yC1/et)

25 ' Manganese 51' D, att conpounds except
those given for W 2E+4 SE+4 2E-5 7E 8 3E-4 3E-3, '

W, oxides, hydroxides,
,

halides, and nitrates 6E+4 3E-5 8E-8 - --

25 Manganese-52 D, see % , 7E+2 . 1E+3 5E-7 2E-9 1E-5 1E 4
W, see 'IMn 9E+2 4E-7 1E-9- - -

23 Manganese 52d D, see 8*Mn 3E+4 9E+4 4E-5 1E-7 - -

,4 St watt
(4E+4) SE-4 SE 3- - -

83W, see Mn 1E+5 4E-5 1E 7- - -

25 Manganese-53 0, see % SE+4 1E+4 SE-6 7E-4 7E 3 2-

Bone surf-

(2E+4) 3E-8 ;- - - -

W, see % n |1E+4 SE-6 2E-8- - -

25 Maneanese-54 D, see ''Mn 2E+3 9E+2 4E-7 1E-9 3E-5 3E-4
W, see % SE+2 3E-7 1E 9- - -

25 Manganese-56 0, see % SE+3 2E+4 6E-6 2E-8 7E 5 7E-4
W, see % 2E+4 9E-6 3E-8- - -

101 Mendelevitse-257 W, att compoimds 7E+3 8E+1 4E-8 1E 4 1E 3-

sone surf
1E 10(9E+1)- - --

101 Mendetevita-258 W, all ccapounds 3E+1 2E 1 lE-10 - - -

Bone surf sone surf
SE 13 6E-7 6E 6 .|($E+1) (3E-1) -

|
i3E+4 1E-5 4E-880 Mercury-193 Vapor - --

organic D 2E*4 6E+4 3E-5 9E 8 3E-4 3E-3 |

0, see ! % g 2E+4 4E+4 2E-5 6E 8 2E-4 2E 3
W, see % g1 4E+4 2E-5 6E-8 - --

SE+3 4E-6 1E-B80 Mercury 193e Vapor - --

Organic D 4E+3 1E+4 SE-6 2E 8 6E-5 6E 4
D, sulfates 3E+3 9E+3 4E-6 1E-8 4E-5 4E 4
W, oxides, hydroxides, .

halides, nitrates, and |
8E+3 3E-6 1E-8 'sulfides - --

3E+1 1E 8 4E-1180 Mercury-194 vapor - --

Organic D 2E+1 3E+1 1E-8 4E-11 2E 7 2E-6
0, see % g 8E+2 4E+1 2E 8 6E-11 1E-5 1E-43

W, see % g3 1E+2 SE-S 2E-10 - --

4- 80
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Table I fable !! Table !!!
Ocetpational Values Effluent Releases tn

Concentrations Sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2 |
Oral Monthly 1Ingestion Inhalation Average ): Atomic medionuclide class ALI ALI DAC Air Water Concentrationwe, (uci) (#CI) (#Cf/el) (pCI/el) (MCf/ml) (yCI/et)

80 Mercury 195 vapor - 3E+4 1E-5 4E-8 - -

Organic D 2E+4 SE+4 2E-5 6E 8 2E-4 2E 3 )*- D, see * % g 1E+4 4E+4 1E-5 SE-8 2F-4 2E-3
1W, t.ee %g |3E+4 1E-5 5E 8 - --

)
80 Mercury-195e vapor 4E+3

Organic D' ~3E+3 6E+3
~2E-6 6E-9- - -

3E-6 8E-9 4E-5 4E 4
D, see %g 2E+3 $E+3 2E-6 7E-9 3E-5 3E-4 ,

3

W, see %g1
4E+3 2E-6 SE 9 1

- - -

-

)80 Mercury 197 Vapor 8E+3 4E-6 1E-8- - -

Organic D 7E+3 1E+4 6E-6 2E-8 9E-5 9E-4
'

1D, see % g 6E+3 1E+4 5E 6 2E-M SE-5 SE-4
1W, see %g 9E+3 4E-6 1E 8- - -

80 Mercury-197m ' Vapor SE+3 2E 6 7E-9- - -

Organic D 4E+3 * 9E+3 4E-6 1E-8 SE-5 SE-4
10, see % g 3E+3 7E+3 3E-6 1E-8 4E-5 4E-4

W, see % g3
5E+3 2E-6 7E-9- - -

80 Mercury 199m' Vapor 8E+4 3E-5 1E-7- - -

Organic D 6E+4 2E+5 7E-5 2E-7 - -

St wall .

!(1E+5) - - - 1E-3 1E 2
D, see % g 6E+4 1E+5 6E-5 2E-7 8E-4 8E 3 i

3

W, see % g1
|2E+5 7E 5 2E 7- - -

)80 Mercury-203 Vapor - SE+2 4E-7 1E-9 - -

Organic D SE+2 SE+2 3E-7 1E-9 7E-6 7E-5 i
1D, see % g 2E+3 1E+3 SE 7 2E 9 ".,E 5 3E 4

'

W, see % g3
1E+3 SE-7 2E-9- - -

42 Molybdsun-101 D, see N o 4E+4 1E+5 6E-5 2E 7 - -8

St wall
(SE*4) 7E-4 7E-3- - -

Y, see % o 1E+5 6E 5 2E-7- - -

42 Molybdenue-90 D, all compoteds except
those given for Y 4E+3 7E+3 3E-6 1E-8 3E-5 3E-4

Y, oxides, hydroxides,
and MoS 2E+3 5E+3 2E-6 6E-9 - -

42 Molybdenum-93 D, see No 4E+3 SE+3 2E-6 SE-9 SE-5 SE-4
Y, see N o 2E+4 2E+2 8E-8 2E-10 - -

42 Molybdenum-93m D, see N o 9E+3 2E+4 7E-6 2E-8 6E-5 6E-4
Y, see N o 4E+3 1E+4 6E-6 2E-2 - -

4 - 81
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inble ! Table !! Table !!1
occspetional values Effluent Releases t *

Concentrations sewers
'

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly '

Ingestion Inhalation Average
Ateele Radionuclide Class ALI ALI DAC Air Water Concentration *

No. (MCl) (#Cl) (#Ci/el) (#Cl/st) (pci/el) (pC1/st)

42 Molybdenum-99 D, see % 2E+3 3E+3 1E-6 4E-9 - -

LL1 watt
(1E+3) 2E-5 2E-4* - - -

Y, see "Mo 1E+3 1E+3 6E 7 2E-9 - -

260 Neodymism-136 W, all compom ds except
those given for Y 1E+4' 6E+4 2E-5' 8E-8 2E-4

Y, oxides, hydroxides, '
2E-3

carbides, and fluorides SE+4 2E 5 8E-8- -- -

' ' 60 Neodymius-138 W, see *Nd 2E+3 6E+3 3E-6 9E-9 3E-5 3E 4
SY, see ud 5E+3 2E-6 7E-9- - -

60 Neodymium-137' W, see "Wd 9E+4 3E+5 1E-4 SE-7 12 3 1E-2
Y, see *Nd 3E+5 1E-4 4E 7- - -

,,

60 Neodymium-139m W, see "Wd SE+3 2E+4 7E-6 2E 8 7E-5 7E-4
Y, see *Nd 1E+4 6E-6 2E-8- - -

60 Neodymi e 141 W, see "Nd 2E+5 7E+5 3E 4 1E 6 2E-3 2E-2
Y, see "Nd 6E+5 3E-4 9E-7- - -

60 Noodymium-147 W, see *Nd 1E+3 9E+2 4E-7 1E 9 |- -

LLI well
(1E+3) 2E-5 2E-4- - -

+2 Y, see *Nd 8E+2 4E-7 1E-9- - -

60 Neodymiun-149' W, see "Nd 1E+4 3E+4 1E-5 4E 8 1E-4 1E-3
Y, see *Nd 2E+4 1E-5 3E-8- - -

60 Neodymium-151 W, see *Nd 7E+4 2E+5 8E-5 3E 7 9E 4 9E-38

Y, see *Nd 2E+5 8E 5 3E 7 - --

293 Neptmium-232 W, all compounds 1E+5 2E+3 7E 7 2E-3 2E-2-

Sone surf
- (SE+2) 6E-9- - -

893 Neptunium-233 W, all compomds 8E+5 3E+6 1E-3 4E-6 1E-2 1E 1

93 Neptunium-234 W, att compounds 2E+3 3E+3 1E-6 4E-9 3E-5 3E 4

93 Neptimium-235 W, all compomds 2E+4 8E+2 3E-7 - - -

LLI wall Bone surf
2E-9 3E-4 3E-3(2E+4) (1E+3) -

93 Neptunlun-236 W, all compounds 3E+0 2E 2 9E-12 - - -

(1.15E+5 y) Bone surf Bone surf
BE-14 9E-8 9E-7(6E+0) (SE-2) -

4 - 82
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Table ! Table !! Table Ill
Occ @stional Values Effluent Releases to

Concentrations Sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2-

Oral Monthly
Ingestion Inhalation Average

6 r! Atomic Radionuclide. Class ALI ALI DAC Air Water Concentration
No. (#Cl) (MCl) (#Ci/st) (#Ci/ml) (MCl/ml) (#CI/ml)

93 Neptmim-236 W, att corpomds 3E+3 3E+1 1E 8 - - -

(22.5 h) sone surf sone surf
1E-10 SE-5 SE-4(4E+3) (?E+1)* -

93 Ketmlun-237 W, att compo w ds SE-1 4E-3 2E 12 - - -

sone surf sone surf
(1E+0) *~(TE-2)~ 1E-14 4-8 2E 7-

2E-5 2E-493 septmim-238 W, all compomds 1E+3 6E+1 3E-8 -

sone surf-.

2E 10 - -(2E+2) --

93 Neptmlum-239 W, ett compom ds 2E+3 2E+3 9E-7 3E-9 - -

LLI umLL
2E-5 2E-4(2E+3) - - -

..

93 Neptmium-240: W, all compo mds 2E+4 SE+4 3E-5 1E-T 3E-4 3E-3

28 Nicket-56 D, att ccapounds except
those given for W 1E+3 2E+3 8E 7 3E-9 2E-5 2E-4

W, oxides, hydroxi&:s,
1E+3 SE 7 2E-9and carbides - --

Vapor - 1E+3 SE-7 2E-9 - -

28 Nickel-57 D, see N i 2E+3 SE+3 2E-6 7E-9 2E-5 2E-4
W, see $ 1 3E+3 1E-6 4E-9 - --

6E+3 3E-6 9E-9 - -Vapor -

28 Nicket-59 D, see %I 2E+4 4E+3 2E-6 SE 9 3E-4 3E-3
W, see N i 7E+3 3E 6 1E-8 - --

2E+3 8E 7 3E-9Vapor - --

28 Nicket-63 D, see N i 9E+3 2E+3 7E 7 2E-9 1E 4 1E-3
W, see % I 3E+3 1E 6 4E-9 - --

8E+2 3E 7 1E 9Vapor - --

28 Nicket-65 D, see % I 8E+3 2E+4 1E 5 3E-B 1E-4 1E-3
W, see % i 3E+4 1E 5 4E-8 - --

2E+4 7E 6 2E-8Vapor - --

28 Nicket-66 D, see % i 4E+2 2E+3 7E 7 2E-9 - -

LLI watt
6E-6 6E-5(SE+2) - - -

- W, see $ 1 6E+2 3E-7 9E-10 - --

3E+3 1E 6 4E-9Vapor - --

,
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Table 1 Table 13 Table IIIocctpational values Effluent Releases to
Concentrations Sewers

- Col. 1 Col. 2 Col. 3 Col. 1 Col. 2Oral
ingestion inhalation Monthly

Atomic Radionuclide class A'.I ALI DAC Air Water concentration
Average

No. Osci) (#Cl) (#Ci/et) (MCI /ml) (vci/al) (vCf/st)

241 Niobi m-88 W, all conpounds except
those given for Y SE+4 2E+5 9E-5 3E-7 - -

,.

St walt
.

(7E+4) - - - 1E-3 1E-2Y, oxides ard hydroxides - 2E+5 9E-5 3E-7 - -

41 Niobi m-89 . , see "Nb SE+3 2E+4 8E-6 '3E-8 7E-5 7E-4
W

(122 min)
Y, see % b 2E+4 6E-6 2E-8

-
- -

841 Wlobium-89 W, see % b 1E+4 4E+4 2E 5 6E*8 1E-4 1E-3(66 min)
Y, see % b 4E+4 2E 5 SE-8 - -

-

W, see % b 1E+3 3E+3 1E-6 4E-9 1E 5 1E-4
41 Niobi m-90 -

Y, see N b - 2E+3 1E-6 3E-9 - -

41 Niobim-93m W, see 9 b 9E+3 2E+3 BE-7 3E-9 - -

LLI wall
(1E+4) - - - 2E 4 2E-3Y, see % b 2E+2 7E-8 2E-10 - -
-

41 Niobium-94 W, see % b 9E+2 2E+2 8E-8 3E-10 1E-5 1E-4Y, see % b - 2E+1 6E-9 2E 11 - -

41 Niobl e-95 W, see % b 2E+3 1E+3 SE 7 2E-9 3E 5 3E-4Y, see % b 1E+3 5E-7 2E-9 - -
-

41 Niobium-95a W, see % b 2E+3 3E+3 1E-6 4E-9 - -

LLI wall
(2E+3) - - - 3E-5 3E-4Y, see % b 2E+3 9E-7 3E 9 - *
-

41 Niobim-96 W, see % b 1E+3 3E+3 1E 6 4E-9 2E-5 2E-4Y, see % b 2E+3 1E-6 3E-9 - -
-

841 Ninbi m-97 W, see % b 2E+4 8E+4 3E-5 1E-7 3E-4 3E-3Y, see % b - 72+4 3E-5 1E-7 - -

841 Niobi m-98 W, see % b 1E+4 SE+4 2E-5 8E-8 2E-4 2E-3Y, see "Nb SE+4 2E-5 7E-8
-

- -

76 Osmi m-180' D, att compourds except
those given for W and Y 1E+5 4E+5 2E-4 SE-7 1E-3 1E-2W, halides and nitrates - SE+5 2E-4 7E-7 - -Y, oxides and hydroxides - 5E+5 2E-4 6E-7 - -

76 Osal m 1818 D, see ""Os 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3W, see "Os3

SE+4 2E-5 6E-8 - *
-

Y, see '"Os - 4E+4 2E-5 6E-8 - -
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Table i Table Il Table 131 |
Occtestional values Effluent Reteeses to |Concentrations' sewers |

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2 )
Orat peonthly I

*

Ifigestion Irdistation Average |
- Atomic Bertianuclide Ctess ALI ALI DAC Air Water Concentration i

No. GCI) GCl) GCi/st) GCi/st) GCf/st) GCt/st) )

76 .Osel e 182 D, see *0s 2E+3 6E+3 2E-6 8E-9 3E-5 3E-4
W, see *0s 4E+3 2E-6 6E-9- - -

' - Y, see *0s- 4E+3 2E-6 (E-9- - -

76 osmium-185 0, see "Os 2E+3 5E+2 2E-7 7E-10 . 3E-5 3E-4 !
8)-

SE+2 3E-7 1E-9W, see 0s - - -
,

Y, see "Os SE+2 3E-7 1E-9- - -

76 .Comitan-189m D, see "Os 8E+4 2E+5 1E-4 3E 7 1E-3 1E-2
W, see "Os 2E+5 9E-5 3E-7 - --,.

Y, see "Os - 2E+5 7E-5 2E 7 - -

76 Demium-191 0, see "Os 2E+3 2E+3 9E-7 3E-9 - -

LLI well
(3E+3) 3E-5 3E-4- - -

..
W, see " Os 2E+3 7E-7 2E-9- - -

Y, see "Os 1E+3 6E-7 2E-9- - -

76 Osmium-191m D, see "Os 1E+4 3E+4 1E 5 4E-8 2E-4 2E-3
W, see "Os 2E+4 SE-6 3E-8- - -

Y, see "Os 2E+4 FE-6 2E-8- - - t

76 Osmium-193 D, see "Os 2E+3 SE+3 2E-6 6E-9 - -

LLI watt
(2E+3) - -- - 2E-5 2E-4

W, see *0s 3E+3 1E-6 4E-9- - -

Y, see * 0s - 3E+3 1E-6 4E-9 - -

76 comium-194 D, see *0s 4E+2 4E+1- 2E-8 6E 11 - -

LLI well
8E-6 BE 5(6E+2) '- - -

W, see "Os 6E+1 2E-8 8E-11 i
- - -

Y, see " Os - SE+0 3E-9 1E-11
]

- -

.

46 Palladium-100 D, ett compowids except j
those given for W and Y 1E+3 1E+3 6E-7 2E-9 2E-5 2E 4 ;

W, nitrates 1E+3 SE-7 2E-9 - --

|Y, oxides and hydroxides 1E+3 6E 7 2E-9- - -

J

46 Pat tedlue-101 0, see "Pd 1E+4 3E+4 1E-5 SE-8 2E-4 2E-3 l8

W, see "Pd 3E+4 1E-5 SE-8 - --

Y, see "Pd 3E+4 1E-5 4E-8 - --

846 Pat tadium-103 0, see "Pd 6E+3 6E*3 3E-6 9E-9 - -

LLI watt
1E-4 1E-3(7E+3) -- - -

W, see "Pd - 4E+3 2E-6 6E-9 - -

Y, see .8"Pd - 4E+3 1E-6 SE-9 - -

|
1
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Table ! Table !! Table ill
Occupational Values Effluent Releases to

concentrations Sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Orat stonthly-

Ingestion Inhalation Average
Atesic Radienuclide Class ALI ALI DAC Air Water Concentration

No. (#CI) (MCI) (#Ci/et) (pCI/mt) (MCl/st) (mci /sil)

46 Palladlun-107 D, see "Pd 3E+4 2E+4 9E 63 - - -

LLI watt Kidneys
,

3E-8 SE-4 5E-3(4E+4) (2E+4) -

8W, see "Pd 7E+3 3E-6 1E-8- - -

3Y, see "Pd - 4E+2 2E-7 6E-10 - -

1
'

46 Palladium-109 D, see "Pd ' 2E+3 6E+3 3E-6 9E-9 3E-5 3E-4
W, see **Pd SE+3 2E-6 SE-9- - -

1Y, see "Pd SE+3 2E-6 6E-9- - -

~

15 Phosphorus 32 - D, at1 compounds except
phosphates given for W 6E+2 9E+2 4E-7 1E 9 9E-6 9E-5

W, phosphates of 2n'*,
S"', Me*, Fe*, Bi",

4E+2 2E-7 5E 10and lanthanides - - -
.

15 ' Phosphorus-33 D, see N 6E+3 SE+3 4E-6 1E-8 SE 5 8E-4 i

W, see % |3E+3 1E-6 4E-9 - --

78 - Platinus-186 D, att compourids 1E+4 4E+4 2E-5 SE-8 2E-4 2E-3

78 Platinum-188 D, att compounds 2E+3 2E+3 FE-7 2E-9 2E 5 2E-4

78 Platinum-189 D, att compounds 1E+4 3E+4 1E-5 4E 8 1E 4 1E 3
'

78 Platinum-191 D, ett compo m ds 4E+3 8E+3 4E-6 1E-8 SE-5 SE-4

78 Platinun-193 0, att compounds 4E+4 2E+4 1E-5 3E 8 - -

LLI watt
- - - 6E 4 6E-3($E+4)

78 Platinum-193m D, all compounds 3E+3 6E+3 3E 6 8E 9 - -

,
LLI watt

4E 5 4E-4(3E+4) - - -

78 Platinue-195m D, all compomds 2E+3 4E+3 2E-6 6E 9 - -

LLI well
3E-5 3E-4(2E+3) - - -

78 Platinum-197 D, att compounds 3E+3 1E+4 4E-6 1E 8 4E-5 4E-4

78 ' Platinun-197a/ 0, all compounds 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3

878 Platinun-199 0, all cogomds 5E+4 1E+5 6E-5 2E-7 7E-4 7E 3

78 Platinum-200 0, all compounds 1E+3 3E+3 1E-6 SE-9 2E-5 2E-4

94 Plutonium-234 W, all compounds
except PuO BE+3 2E+2 9E-8 3E-10 1E-4 1E-3

2E+2 BE-8 3E-10 - -Y, Puo -

4 - 86

,

~, iTanuary 1, 1994-

.



.~ . .. .._ . - . . _ - . . . . - - --

.

I
.

I Table I Table 11 Table III
Occ o tional Values Effluant Releases to

Concentrations Sewers

Col 1 Col. 2 Col. 3 Col. 1 Col. 2
; Oral Monthly'

Ingestion Inhalation Average,

Atomic Radionuclide Class ALI ALI DAC Air Water Concentrationt .

| No. (#CI) -(#Cl) (#CI/st) (#Cl/st) (#Cl/et) (#Ci/et)

94 Plutonium 235' W, see "Pu 9E+5 3E+6 1E-3 4E-6 1E-2 1E-1
Y, see "Pu 3E+6 1E-3 3E-6 - --

94 Plutoni e W, see "Pu 2E+0 2E-2 8E-12 - - -

Sone surf Bone surf
(4E+0) (4E 2) SE-14 6E-8

4E-2* '2E'-11 6E-14
'

6E-7-

Y, see "Pu - - -

94 Plutonium-237 W, see "Pu 1E+4 3E+3 1E-6 SE-9 2E-4 2E 3
. . .

Y, see "Pu 3E+3 1E-6 4E-9- - -

94 Plutonium-238' W, see "Pu 9E-1 7E-3 3E-12 - - -

sone surf sone surf
(2E+0) (1E-2) 2E-14 2E-8 2E 7-

Y, see "Pu 2E 2 8E 12 2E 14- - -
,,

94 Plutonitar239 W, see "Pu SE 1 6E-3 3E-12 - - -

Bone surf sone surf
2E-14 2E-8 2E-7(1E+0) (IE 2) -

Y, see "Pu 2E-2 7E-12 - - --

Bone surf
(2E-2) 2E-14- - - -

94 Plutonium-240 W, see "Pu 8E-1 6E 3 3E-12 - - -

Bone surf Bone surf
(1E+0) (1E-2) 2E-14 2E-8 2E-7-

Y, see "Pu 2E-2 7E-12 - - --

sone surf
(2E-2)

' 2E 14- - --

94 Plutonium-241 W, see "Pu 4E+1 3E-1 1E-10 - - -

Bone surf Bone surf
8E-13 1E-6 1E-5(7E+1) (6E 1) -

Y, see "Pu 8E-1 3E-10 - - --

Bone surf
1E 12- (1E+0) - --

94 Plutonium-242 W, see "Pu 8E 1 7E 3 3E-12 - - -

Bone surf Bone surf
2E 14 2E 8 2E-7(1E+0) (1E 2) -

Y, see "Pu 2E-2 7E 12 - - --

Bone surf
2E-14- (2E-2) - --

94 Plutonium-2k3 W, see "Pu 2E+4 4E+4 2E-5 SE 8 2E 4 2E 3
Y, see "Pu 4E+4 2E-5 SE-8 - --

!
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Table i Table !! lable III j

Occupatfor.at Values Effluent Releases to i

concentrations Sewer + |

|
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2 l

Oral Monthly jIngestion IMatation Average ;

Atomic Radionuclide' Class ALI ALI DAC Air Water Contentration i

No. (uci) (#CI) (uct/st) (yci/st) (vct/st) (yci/st)

.

|
94 Plutonium-244 W, see "Pu 8E-1 7E-3 ZE-12 - - -

'

Bone surf Bone surf.

(2E+0) (1E-2) - 2E-14 2E-8 2E-7
Y, see "Pu 2E-2 7E-12 - - --

Bone surf
(2E-2) . 2E-14 - --

94 Plutonlue-245 W, see "Pu 2E+3 SE+3 2E-6 6E-9 3E-5 3E-4
Y, see "Pu - 4E+3 2E-6 6E-9 - -

'

94 Plutoniun-246 * W, see "Pu 4E+2 3E+2 1E-7 4E-10 - -

LLI watt
6E-6 6E-5(4E+2) - - -

Y, see "Pu 3E+2 1E-7 4E-10 - --

884 Potonium-203 0, att compounds except
those given for W 3E+4 6E+4 3E-5 9E-8 3E-4 3E-3

W, oxides, hydroxides,
and nitrates - 9E+4 4E-5 1E-7 - -

84 Polonf un-205' D, see "Po 2E+4 4E+4 2E 5 SE-8 3E-4 3E-3
W, see "Po TE+4 3E-5 1E-7 - --

84 Polontua-207 0, see "Po 8E+3 3E+4 1E-5 3E-8 1E-4 1E-3
W, see "Po - 3E+4 1E 5 4E-8 - -

84 Poloniun-210 D, see "Po 3E+0 6E-1 3E 10 9E-13 4E-8 4E-7
W, see "Po - 6E-1 3E 10 9E 13 - -

19 Potasslun-40 D, all conpomds 3E+2 4E+2 2E 7 6E-10 4E-6 4E-5

19 Potassiun-42 D, att compoulds SE+3 5E+3 2E-6 7E-9 6E-5 6E-4

19 Potasslun-43 D, all compomds 6E+3 9E+3 4E-6 1E-8 9E-5 9E-4

819 Potassium-44 D, att compomds 2E+4 7E+4 3E 5 9E-8 - -

St watt
(4E+4) - - - SE-4 SE-3

819 Potassiun-45 D, att compounds 3E*4 1E+5 SE-5 2E-7 - -

St watt
(SE+4) - - - 7E-4 7E-3

859 Praseodymium-136 W, all compomds except
those given for Y SE+4 2E+5 1E-4 - 3E-7 - -

St wall
1E-3 1E-2(7E+4) - - *

Y, oxides, hydroxides,
carbides, a'nd fluorides - 2E+5 9E-5 3E-7 - -

4 - 88 !
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Table I lable II Table 111

Occupational Values Effluent Releases to
Concentrations Sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly-

Ingestion Inhalation Average
Atomic RadionucLtde. Class ALI ALI DAC Air Water concentration

No. GCI) (#Cl) (#Cf/ml) (#Ci/ml) . GCl/ml) GCl/ml)
,

.

59 Praseodywium-137 W, see *"Pr 4E+4 2E+5 6E-5 2E-7 SE-4 SE-38

Y, see "Pr - 1E+5 6E-5 2E-7 - -

59 Praseodymium-138m W, see "Pr 1E+4 5E+4 2E-5 88 8 1E-4 1E-31

IY, see "Pr 4E+4 2E-5 6E-8 - --

59 Praseodymium-139 W, see **Pr 4E+4 1E'+5" * 5E-5 2E 7 6E-4 6E-3
1Y, see "Pr 1E+5 SE-5 2E 7 - - s-

?

59 Preseadyeium-142 W, see !"Pr 1E+3 2E+3 9E 7 3E-9 1E-5 1E-4. . . .

Y, see "Pr8 2E+'5 8E 7 3E-9 - - ,-

59 Preseodyeiw142m*W, see "Pr 8E+4 2E+5 7E-5 2E-7 1E-3 1E-21

Y, see "PrI 1E+5 6E 5 2E-7- - -

59 Preseedymium-Id3 W, see "Pr 9E+2 -8E+2 3E 7 1E-91 - -

LLI ustl
2E 5 2E-4(1E+3) - - -

7E+2 3E-7 9E 10 - - |Y, see *"Pr *
-

59 Preseodyeiw144 W, see "Pr 3E+4 1E+5 SE-5 2E 78 8 - -

St unll
6F-4 6E-3(45+4) - - -

Y, see "Pr - 1E+5 5E-5 2E-71 - -

,
1

59 Praseodyulue-145 W, see "Pr 3E+3 9E+3 4E-6 1E-8 4E-5 4E-4 |1

Y, see **Pr '
8E+3 3E-6 1E-8 - --

59 Praseodymium-147' W, see "Pr SF+4 2E+5 BE-5 3E-7 - -I

St wall
1E 3 1E-2(8E+4) - - -

Y, see "Pr1 2E+5 f4 5 3E-7 - --

61 Promethium-141' W, all compounds except
those given for Y SE+4 2E+5 8E-5 3E-7 - -

St wall
8E-4 8E-3(6E+4) - - -

Y, oxides, hydroxides,
2E+5 7E-5 2E-7carbides, and fluorides - --

61 Promethium-143 W, see 'IPs SE+3 6E+2 2E-7 8E-10 7E-5 7E-4I
8Y, see ' Ps 7E+2 3E 7 1E-9 - --

'

61 Promethi w 144 W, see '#IPm 1E+3 1E+2 SE-8 2E-10 2E-5 2E-4
Y, see ''pm 1E+2 SE-8 2E-10 - --

I
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Table I table !! Table til
Ocetentional Values f/ftuent Releases to

i.ancentrations Sewers

Col.1 Col. 2 Col. 3 Col. 1 Col. 2
Oral MonthlyIngestion tretalation Average3; Atomic Radionuclide Class ALI ALI DAC Air Water ConcentrationNo. (#CI) (#CI) (mci /ml) (pci/mt) (yCI/st) (yCI/mt)

61 Promethiun-145 W, see " % 1E+4 2E+2 7E-8 1E 4 1E-3-

Bone surf.

- (2E+2) r 3E-10 - -

Y, see "2Pu - 2E+2 8E-8 3E-10 - -
,

61 Promethium-146 W, see "2Pe 2E+3 + 5E+1 2E 8 7E-11 2E-5 2E-43, see ''*Pm 4E+1 2E-8 6E-11- - -

61 Promethita-147 W, see "2Pm 4E+3 1E+2 SE-8 - - -

a _., LLI watt Bone surf
(5E+3) (2E+2) 3E-10 7E 5 7E-4

. -

Y, see "2Pm 1E+2 6E 8 2E-10- - -

161 Promethitar148 W, see " % 4E+2 5E+2 2E-7 ,8E-10 |
- -

- LLI wett i
(SE+2) 7E-6 7E-5 |- - -

Y, see "2Pm SE*2 2E-7 7E-10- - -
,

;

61 Promethfun-148m W, see "'Pu 7E+2 3E+2 1E-7 4E-10 1E 5 1E-4
'

Y, see " % |3E+2 1E-7 SE 10- - -

61 Promethium-149 W, see " % 1E+3 2E+3 8E 7 3E-9 - - )LLI watt i

(1E+3) - - - 2E 5 2E-4H2y; Y, see Ps 2E+3 8E-7 2E-9- - -

61 Promethium-150 W, see " % SE+3 2E+4 8E-6 3E 8 7E-5 7E-4
'

Y, see "2Pm - 2E+4 7E-6 2E-8 - -

61 Promethium-151 W, see " % 2E+3 4E+3 1E-6 SE 9 2E-5 2E-4
Y, see " % - 3E+3 1E-6 4E4

'
- -

891 Protectinium-227 W, all compoemds except
those given for Y 4E+3 1E+2 SE-8 2E 10 SE-5 SE 4

Y, oxides and hydroxides 1E+2 4E-8 1E 10- - -

91 Protactinium-228 W, see # a 1E+3 1E+1 SE-9P 2E-5 2E 4-

Bone surf
(2E+1) 3E 11- - - -

Y, see # a - 1E+1 SE 9 2E-11P - -

91 Protactinfun-230 W, see # a 6E+2 SE+0 2E-9 7E-12P - -

Bone surf
(9E+2) 1E-5 1E-4- - -

Y, see # a 4E+0 1E-9 SE 12 - -P -

.
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lable I Table 11 Table III I

j occipational Values Effluent Releases to |
Concecitrations Sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly-

|
|

Ingestion lediatation Average
!s i Atomic Radionuclide Ctess ALI ALI DAC Air Water Concentration

no. (#CI) (sci) (yci/st) GCf/st) GCi/st) (#Cf/st)
| |

! l

l

I
|

91 Protactiniw231 W, see # a 2E 1 2E-3 6E-13P - - -

I' Sone surf Bone surf
'

(SE-1) (4E-3) - 6E-15 6E-9 6E-8
Y, see # a 4E-3 2E-12

~
- -P - -

Bone surf
8E 15

, (6E 3) - ---

91 Protectinfun-232 W, see # a 1E+3 2E+1 9E 9 2E-5 2E-4P -

Sone surf
(6E+1) - 8E-11 - --

. . . .

Y, see # a 6E+1 2E-8P - - --

Bone surf-
1E-10(7E+1) - ---

91 Protectinlue-233 W, see # a 1E+3 7E+2 3E-7 1E-9P - -

LLI ustl
- - - 2E-5 2E-4(2E+3)

Y, see # a 6E+2 2E 7 8E-10P - --

91 Protactinium 234 W, see # a 2E+3 8E+3 3E-6 1E-8 3E-5 3E 4P
Y, see # a 7E+3 3E-6 9E-9P - --

88 Radim-223 W, att compomds SE+0 7E 1 3E 10 9E-13 - -

Sone surf
1E 7 1E-6(9E+0) - - -

88 Radium-224 W, att compomds 8E+0 2E+0 7E 10 2E-12 - -

Bone surf
2E 7 2E 6(2E+1) - - -

88 Radi m-225 W, att compounds 8E+0 7E 1 3E-10 9E-13 - -

Sone surf
2E-7 2E-6(2E+1) - - -

h6 Radi m-226 W, all compo m ds 2E+0 6E-1 3E-10 9E 13 - -

Bone surf
6E-8 6E-7(SE+0) - - -

88 Radium-227' W, att compounds 2E+4 1E+4 6E-6 - - -

Bone surf Bone surf
3E 8 3E-4 3E-3(2E+4) (2E+4) -

88 Radi w 228 W, att compounds 2E+0 1E+0 SE-10 2E-12 - -

Bone surf
(4E+0) - - - 6E 8 6E-7

.
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Table ! Table !! Table 111
Ocetentional Values Effluent Releases to

Concentrations Sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
- Oral Monthly

Ingestion Inhetstion Average
.wd Ateele Radionuctide class ALI ALI DAC Air Water Concentration~

No. @ci) QCI) @ci/st) &ci/st) Ocl/st) Oct/st)

86 Radon-220 With daughters removed - 2E+4 7E*6 2E-8 - -

With daughters present 2E+1 9E-9 3E-11 - --
y

(or 12 (or 1.0 ,

working working
level level)
months)..

86 Radon-222 'With daughters removed 1E+4 4E 6 1E-8- - -

With daughters present - 1E+2 3E 8 1E 10 - -

(or 4 (or 0.33.m

working working |

Level level) ,

months) '

875 Rhenitse 177 . D, att cespounds except
those given for W 9E+4 3E+5 1E-4 4E-7 i- -

St well l
(1E+5) - - - 2E-3 2E-2

W, oxides, hydroxides,
and nitrates 4E+5 1E-4 SE-7- - -

75 Rhenitan-178 D, see "Re 7E+4 3E+5 1E-4 4E-78 1 - -

St watt
(1E+5) 1E 3 1E-2 !- - -

W, see "Re - 3E+5 1E-4 4E-73 - -u.

75 Rhenita-181 D, see "Re 5E+3 9E+3 4E-6 1E 8 7E 5 7E-48

W, see "Re - 9E+3 4E-6 1E-8I - -

75 Rhenitan-182 D, see "Re 7E+3 1E+4 SE-6 2E-8 9E-5 9E 4 j
1

(12.7 h) ti, see "Re8 2E+4 6E-6 2E-8 !
- - -

.

75 Rhenitse-182 0, see '"Re 1E+3 2E+3 1E-6 3E-9 2E-5 2E 4
(64.0 h) W, see "ReI 2E+3 9E 7 3E-9 - *-

in75 Rhenitan-184 D, see Re 2E+3 4E+3 1E-6 SE-9 3E-5 3E-4
W, see *"Re 1E+3 6E-7 ZD9- - -

75 Rhenitan-184a D, see "Re 2E+3 3E+3 1E-6 4E-9 3E-5 3E 43

W, see "Re1 4E+2 2E 7 6E-10 - - )-

75 Phenitsu-186 0, see "Re 2E+3 3E+3 1E-6 4E-9 3E-5 3E-48

W, see "Re - 2E+3 7E-7 2E 9 - -1

75 Rhenitse-186m D, see "Re 1E+3 2E+3 7E-7 - - -I

St watt Gt watt
(2E+3) (2E+3) - 3E 9 2E-5 2E-4

W, see 3"Re - 2E+2 6E-8 2E-10 - -

4 - 92
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Table i Table 11 Table !!!
Occupational Values Effluent Releases to

Concentrations sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2 . !
Monthly |orat

Ingestion frdialation Average I
d Atomic Radionuclide Class ALI ALI DAC Air Water Concentration )

No. (#CI) (#CI) (#Cf/st) (Mcl/st) (ycl/ml) (pCf/st)

75 Rhenium-187 D, see '"Re 6E+5 8E+5 4E-4 - SE-3 SE-2
St wall j

(9E+5) - 1E-6, - - -

I

<

W, see "Re1 1E+5 4E 5 TE-7- - -

75 Rhenism-188 0, see "Re 2E+3 3E+3 1E-6 4E-9 2E 5 2E-4 I
2

W, see "Re ' -I ' 3E+3-* 1E-f *' ' 4E-7 - -

75 Rhenita-188m D, see "Re 8E+4 1E+5 6E-5 2E-7 1E-3 1E-2
8

,

W,. see "Re8 1E+5 6E-5 2E 7- - -o

75 Rhenism-189 0, see "Re 3E+3 5E+3 2E-6 FE-9 4E-5 4E-41

W, see "Re3 4E+3 2E-6 6E-9- - -

45 Rhodita-100 D, see %h 2E+3 SE+3 2E-6 7E-9 2E-5 2E 4 ,

W, see 8'Ith'"
4E+7 2E-6 6E-9-

I
- -

Y, see "'Ith 4E+3 2E-6 SE-9-
i

- -

45 Rhodita-101 0, see "'Rh 2E+3 SE+2 2E-7 7E-10 3E 5 3E-4 i

W, see "'Rh '
8E+2 3E-7 1E-9- - -

Y, see "'kh 2E+2 6E-8 2E 10 - --

45 Rhodium-101m D, see "'Rh 6E+3 1E+4 SE-6 2E 8 8E*5 8E-4
W, see %h 8E+3 4E-6 1E 8 - --

Y, see "'Rh 8E+3 3E-6 1E 8- - -
, , , ,

45 Rhodita-102 D, see "'Rh 6E+2 9E+1 4E-8 1E 10 8E-6 8E-5
| W, see "'Rh 2E+2 7E-8 2E-10 - --

| Y, see Sh 6E+1 2E-8 8E-11 - --

45 Rhodita-102m D, see "'Ith 1E+3 SE+2 2E*7 7E-10 I- -

LLI wall
(1E+3) - - - 2E-5 2E-4

W, see "'Rh 4E+2 2E-7 SE 10 - -

.|

-

Y, see "'Rh 1E+2 5E-8 2E-10- - -

45 Rhodita-103m' D, see "'Rh 4E+5 1E+6 SE-4 2E-6 6E-3 6E 2 !
W, see "'Rh - TE+6 SE 4 2E-6 I- -

Y, see "'Rh |1E+6 SE-4 2E 6- - -

45 Rhodita-105 D, see ""Rh 4E+3 1E+4 SE-6 2E-8 - -

LLI watt
(4E+3) - - - SE-5 SE 4

W, see %h - 6E+3 3E-6 9E-9 - -

Y, see Dh - 6E+3 '2E-6 SE-9 - -
|

45 Rhodita-106m D, see Dh 8E+3 3E+4 1E-5 4E-8 1E-4 1E-3
W, see "'Rh - 4E+4 2E-5 SE-8 - -

Y, see "'Rh. 4E+4 1E-5 SE-8- - -
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fable ! Table il Table !!!Occupational Values Effluent Releaces . |
Concentrations Sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2 i
Oral Monthly' I.

Irgestion Inhalation Average !
s Atanic Radionuclide Class ALI ALI DAC Air Water Concentration I' ' '

mo. WCl) . OCI) (pci/st) (ycl/st) GCi/st) (ycl/st)
|

|

45 Rhodiun-107' D, see Dh 7E+4 2E+5 1E-4 3E 7 - -

St watt
(9E+4)*

1E-3 1E 2- - -

W, see %h 3E+5 1E-4 4E-7 - --

Y, see Sh 3E+5 1E-4 3E-7-

|
- -

45 Rhodium-99 D, see N 2E+3 3E+3 1E-6 4E-9' 3E-5 3E-4W, see % 2E+3 9E 7 3E-9- - -

Y, see Sh 2E+3 8E 7 3E-9- - -

~~
45 Rhodium-99m 0,'att compounds except

those given for W and Y 2E+4 6E+4 2E-5 8E-8 2E 4 2E 3
W, halides 8E+4 3E-5 1E-7- - -

,
Y, oxides and hydroxides 7E+4 3F-5 9E-8- - -

37 R 41dium-79 " D, all compotads 4E+4 1E+5 SE 5 2E 7 - -

St walt
(6E+4) 8E 4 8E-3- - -

37 R41dium-81 D, att compounds 4E+4 SE+4 2E-5 7E-8 SE-4 SE-3

37 Rubidium-81m' D, att compo m ds 2E+5 3E+5 1E-4 SE 7 - -

St watt
(3E+5) 4E-3 .4E-2- - -

37 Rut'dluur82m D, att compom ds 1E+4 2E+4 7E-6 2E-8 2E-4 2E-3

37 R@ldiurr83 D, att compounds 6E+2 1E+3 4E-7 1E-9 9E-6 9E-5 '

37 R*1diun-84 0, att compomds SE+2 8E+2 3E 7 1E-9 7E-6 7E-5

37 Rubidiun-86 D, all compounds 5E+2 8E+2 3E-7 1E-9 7E-6 7E-5

37 R41dlunr87 0, att compom ds 1E+3 2E+3 6E T 2E-9 1E 5 1E-4

837 R41diun-88 0, att e v ds 2E+4 6E+4 3E-5 9E-8 - -

St watt
(3E+4) 4E 4 4E 3- - -

37 R@idiun-89' D, att compomds 4E+4 1E+5 6E 5 2E-7 - *
1

St watt I
- - - 9E-4 9E-3(6E+4)

44 Ruthenium-103 D, see "Ru 2E+3 2E+3 7E-7 2E-9 3E-5 3E-4
W, see "Ru - 1E+3 4E-7 1E 9 - -

Y, see "Ru - 6E+2 3E-7 9E 10 - -

44 Ruthenlunr105 D, see "Ru SE+3 1E+4 6E-6 2E-8 7E-5 7E-4
W, see "Ru. - 1E+4 6E-6 2E 8 - -

Y, see "Ru - 1E+4 SE-6 2E-8 - -
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i fable 1 Table Il Table !!!
Occtestional values Effluent Releases to,

Concentrations sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2-

Orc! NonthLy-

.

Irgestion Inhalation Average

. Atomic Radienuclide Class ALI ALI DAC Air Water Concentration
No. (uCI) (uci) (uct/st) (uct/st) (MCf/mt) (yci/st)

44 Ruthent un-106 0,'see "Ru 2E+2 9E+1 4E-8 1E-10 - -

LLI watt
3E-6 3E-5N (2E+2) - - -

'W, see "Ru SE+1 2E-8 8E-11 - --

Y, see "Ru 1E+1 SE-9 2E-11 - --

44 Rutheniter-94 D, att compounds'except
* *8

those given for W and Y 2E+4 -4E+4 2E-5 6E-8 2E-4 2E 3
6E+4- 3E-5 9E-8 - -W, halides -

Y, oxides and hydroxides - 6E+4 2E 5 8E-8 - -
-- .

44 Ruthenium-97 D, see "Ru 8E+3 2E+4 SE-6 3E-8 1E 4 1E-3

W, see "Ru 1E+4 SE-6 2E-8 - --

Y, see "Ru 1E+4 SE-6 2E-8 - --

62 ' samarim-141 W, att compomds 5E+4 2E+5 SE-5 2E-7 - -F

st ustt
SE-4 8E-3(6E*4) - - -

62 samarfun-141m' W, att compounds 3E+4 1E+5 4E-5 1E 7 4E-4 4E-3

62 samerium-142' W, atI compom ds 8E+3 3E+4 1E-5 4E-8 1E 4 1E 3

62 samarita 145 W, att compounds 6E+3 'SE+2 2E-7 7E-10 SE-5 8E 4

62 senarium-146 W,'at1 cogounds 1E+1 4E2 1E-11 - - - ,

Bone surf Bone surf I

9E 14 3E-7 3E-6 |(3E+1) (6E-2) -

62 sammelun-147 W, att compounds 2E+1 4E2 2E 11 - - -
'

Bone surf Bone surf
1E 13 4E 7 4E-6(3E+1)- (TE-M -

62 samarium-151 W, atL compomds 1E+4 1E+2 4E-8 - - -

LLI wett tone surf 1

(1E44) (2E+2) - 2E-10 2E-4 2E 3 j
i

|62 samerium-153 W, all compounds 2E+3 3E+3 1E-6 4E-9 - -

LLI watt
3E-5 3E-4(2E+3) - - -

62 samerlun-155' W, att compounds 6E+4 2E+5 9E-5 3E 7 - -

St ustt
1E 3 1E 2(8E+4) - - -

- 62 sammelun-156 W, att compounds 5E+3 9E+3 '4E-6 1E-8 7E-5 7E-4

21 scandium-43 Y, all compounds 7E+3 2E+4 9E 6 3E-8 1E-4 1E 3 ,

1

1
-

|
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Table i Table Il Table II
occmational values Effluent meteeses .

Concentrations Sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2*

Oral MonthlyIngestion Inhalation AverageAtomic medionuclide Class ALI ALI DAC Air Water Concentration,

No. (MCl) (#Cl) (#CI/st) (#CI/st) (#CI/el) (#Cl/st)

21 Scandium-44 Y, all compounds 4E+3 1E+4 SE-6 2E-8 SE 5 SE 4

21 Scandium-44m. Y, att compounds SE+2 *E+2 3E 7 1E 9 7E-6 7E-5

21 . Scandium-46 Y, a t t c'=rwu rids 9E+2 2E+2 1E T 3E 10 1E-5 1C-4

21 Scandlun-47 Y, all compomds- 2E+3 -

3E+3 - 1E-6 4E-9 - -

LLI watt
(3E+3) 4E-5 4E-4- - -

~"
21 Scandium-48 Y,' atL compounds 8E+2 1E+3 6E-7 2E-9 1E-5 1E-4

21 Scandium-49 Y, att 'compamds 2E+4 SE+4 2E-5 8E-8 3E-4 3E-3
2

34 Selenium-70' D, att compounds except
'' those given for W 2E+4 4E+4 2E-5 SE-8 1E-4 1E-3

W, oxides, hydroxides,
carbidas, and
elemental se 1E+4 4E+4 2E-5 6E-8 - -

34 Selenium-73 D, see "Se 3E+3 1E+4 SE-6 2E-8 4E-5 4E-4
W, see "Se 2E+4 7E-6 2E-8- - -

34 Selenium-73s/ D, see "Se 6E+4 2E+5 6E 5 2E-7 4E-4 4E-3
. V, see "Se 3E+4 1E+5 6E-5 2E-7 - -y,. -.

34 Selenium-75 D, see "Se 5E+2 h *2 3E 7 1E-9 7E 6 7E-5
W, see "Se 6E+2 3E-7 8E-10- - -

34 Selenium-79 D, see "Se 6E+2 8E+2 3E 7 1E 9 8E-6 8E-5
W, see "Se 6E+2 2E 7 8E-10- - -

834 Setenlun-81 0, see "Se 6E+4 2E+5 9E-5 3E-7 - -

St wall
(8E+4) - - - 1E-3 1E-2

W, see "Se 2E+5 1E-4 3E 7 - --

34 Selenius-81m' D, see "Se 4E+4 7E+4 3E 5 9E-8 3E-4 3E 3
W, see "Se 2E+4 7E+4 3E-5 1E 7 - -

34 Selenlun-83' D, see "Se 4E+4 1E+5 SE-5 2E-7 4E-4 4E-3
W, see "Se 3E+4 1E+5 SE-5 2E-7 - -

14 Silicon-31 c, att compomis except
those given for W and Y 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3

W, oxides, hydroxides,
carbides, and nitrates - 3E+4 1E-5 SE-8 - -

Y, aluminosilicate glass - 3E+4 1E 5 4E-8 - -
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Table i Table !! Table 133
Oco pational Values Efftuent teleases to

Concentrations Sewers

col. 1 col. 2 col. 3 Col. 1 col. 2
Oral Monthly*

Ingestion frihatatlan Average
Atomic Rartionuctide Ctess ALI ALI DAC Air Water concentration

No. (MCI) (#ct) (yci/st) (pci/st) (uci/st) (yci/el)

14 silicon-32 D, see "si 2E+3 2E+2 1E-7 3E 10 - -

LLI watt
4E-5 4E-4>. (3E+3) - - -

8W, see 51 - 1E+2 SE-8 2E-10 - -

Y, see "Si SE+0 2E*9 7E-12 - --

847 silver-102 D, att compounde except- -
those given for W and Y SE+4 2E+5 8E 5 2E-7 - -

St well
9E-4 9E 3(6E+4) - - -

...

W, nitrates and sulfides 2E+5 9E 5 3E-7 - --
'

Y, oxides and hydroxides 2E+5 8E-5 3E 7 - --

47 silver-103 D, see "As 4E+4 1E+5 4E-5 1E-7 SE-4 SE-38

W, see "As 1E+5 5E-5 2E-7 - --

Y, see "As 1E+5 SE-5 2E-7 - -" -

47' silver-104 g, ,,, s 2E+4 7E+4 3E-5 1E-7 3E-4 3E-32

3 1E+5 6E-5 2E 7- - -W, see
3 1E+5 6E-5 2E 7- - -

Y, see g

47 silver-104m' D, see "As 3E+4 9E+4 4E-5 1E-7 4E-4 4E-3
8 1E+5 SE-5 2E 7- - -

W, see ,As
- 1E+5 SE-5 2E 7

,

- - ,Y, see Ag

47 silver-105 D, see "As 3E+3 1E+3 4E-7 1E-9 4E-5 4E 4
W, see *As 2E+3 7E-7 2E-9 - --

Y, see "As - 2E+3 7E-7 2E-9 - -

47 silver-106 D, see "Ag 6E+4 2E+5 8E-5 3E-78 - -

st. watt
96-4 9E 3(6E+4) - - -

W, see "As 2E+5 9E-5 3E-7 - --

Y, see "As 2E+5 8E-5 3E-7 - --

47 silver 106m D, see "Ag 8E+2 7E+2 3E-7 1E-9 1E-5 1E 4
W, see "Ag 9E+2 4E-7 1E-9 - - *

-

Y, see "Ag - 9E+2 4E-7 1E-9 - -

47 silver 108m D, see "Ag 6E+2 2E+2 SE-8 3E-10 9E-6 9E-5
W, see "Ag - 3E+2 1E-7 4E 10 - -

Y, see "As - 2E+1 1E-8 3E 11 - -

47 silver 110m O, see "As 5E+2 1E+2. SE-8 2E-10 6E-6 6E 5
*

2E+2 SE-8 3E 10
'

-W, see "As --

Y, see "Ag 9E+1 4E-8 1E-10 - --

e

i
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Table I Table 11 Table IIIocetpational Values Effluent Releases to
Concentrations Sewers

'

Col. 1 Col. 2 Col. 3 Col. i Col. 2
- Oral Monthly

Ingestion M etation Average
Atomic Radionuclide Class ALI ALI OAC Air Water Concentration

No. (#CI) (Mci) (Oct/st) (Mcl/el) (pcl/st) (yci/et)
'

47 Silver-111 D, see *Ag 9E+2 2E+3 6E-7 - - -

LLI watt Liver
*'

(1E+3) (2E+3) ?J-9 2E-5 2E-4-

W, see *Ag 9E+2 4E 7 1E-9 - - t
-

Y, see *Ag - 9E+2 4E 7 1E-9 - -

47 $1Lver-112 D, see *As 3E+3 8E+3 3E-6 1E-8 4E-5 4E-4
"

W, see "As - 1E+4 4E-6 1E-8 - -

Y, see "As 9E+3 4E 6 1E-8- - -

.

847 Silver-115 0, see "As 3E+4 9E+4 4E-5 1E 7 - -

St well
(3E+4) 4E-4 4E-3- - -

W, see "A 9E+4 4E 5 1E-7
Y, sec # s

- - -

Ag 8E+4 3E-5 1E-7-. - -

11 Sodium-22 0, att compounds 4E+2 6E+2 3E 7 9E-10 6E-6 6E-5

1 11 Sodita-24 0, all compomds 4E+3 5E+3 2E-6 7E-9 SE-5 SE-4

838 Strontita 80 D, all sol ete compounds
except SrTID 4E+3 1E+4 SE-6 2E-8 6E 5 6E 4

Y, all insol@le com-
pounds and Srff0 - 1E+4 SE-6 2E-8 - -

838 Stront f un-81 D, see "Sr 3E+4 8E+4 3E-5 1E-7 3E-4 3E 3
Y, see "Sr 2E+4 8E+4 3E-5 1E 7 - -

'

38 Stronti w S2 D,see "Sr 3E+2 4E+2 2E-7 6E-10 - -

LLI watt |

(2E+2) 3E-6 3E 5- - -

Y, see "Sr 2E+2 9E+1 4E-8 1E-10 - -

]
38 Stronti w S3 D, see "Sr 3E+3 7E+3 3E-6 1E-8 3E-5 3E-4 !

'

Y, see "Sr 2E+3 4E+3 1E-6 SE-9 - -
,

38 Stronti w SS D, see "Se 3E+3 3E+3 1E-6 4E-9 4E-5 4E-4
Y, see "Sr 2E+3 6E-7 2E-9- - -

38 Strontita-85a/ D, see "Sr 2E+5 6E+5 3E-4 9E-7 3E-3 3E-2
Y, see "Sr - 8E+5 4E-4 1E-6 - -

38 Stronti w 87m , see "Sr SE+4 1E+5 SE-5 2E-7 6E-4 6E 3
y, see "Sr 4E+4 2E+5 6E-5 2E-7 - -

38 Strontita-89 D, see "Sr 6E+2 8E+2 4E-7 1E-9 - -

LL1 watt
SE-6 8E-5 I(6E+2) - - -

Y, see "Sr SE+2 1E+2 6E-8 2E 10 - -
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Table i Table 11 Table !!!
occ m ational values Effluent Releases to

concentrations Seuers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2 ..

Oral Monthly
Ingestion Inhalation Average

: Ataalc Radionuclide Class ALI ALI DAC Air Water Concentration
-

No. (#Cl) (yCI) (#Ci/st) (yCf/st) (yCf/st) (yCf/st)

38 stronti w 90 D, see "Sr 3E+1 2E+1 BE-9 - - -

Bone surf Bone surf
3E-11 SE-7 SE-6(4E+1) (2E+1) -

y

Y, see "sr 4E+0 2E-9 dE 12 - --

38 strontium-91 0, see "sr 2E+3 6E+3 2E 6 8E-9 2E-5' 2E-4
Y, see "Sr - 4E+5 - 1E-6 SE-9 - -

38 strontium-92 0, see "sr 3E+3 9E+3 4E-6 1E 8 4E-5 4E 4
Y,, see "sr 7E+3 3E-6 9E-9 - --

.y ,

16 sulfur-35 Vapor 1E+4 6E-6 2E 8 - -

D, sulfides and sulfates
except those given for W 1E+4 2E+4 7E-6 2E-8 - -

LLI ustl
1E-4 1E-3~

(8E+3) - - -

V, elemental sulfur, 6E+3
sulfides of Sr, Sa, Ge,
sn, Pb, As, Sb, 81, Cu,
As, Au, Zn, Cd, Ng, W, and
No. sulfates of Ca, sr,

2E+3 9E-7 3E-9sa, Ra, As, sb, and 81 - --

873 Tantalw172 W, att t.ompamds except
those given for Y 4E+4 1E+5 SE-5 2E-7 SE-4 SE 3-

Y, elemental Ta, oxides,
hydroxides, halides,
carbides, nitrates,

1E+5 4E-5 1E-7and nitrides - --

8873 Tantalun-173 W, see Ta 7E+3 2E+4 8E-6 3E-8 9E-5 9E-4
Y, see "Ta8 2E+4 7E-6 2E-8- - -

73 Tantatun-174 W, see '8Ta 3E+4 1E+5 4E-5 1E-T 4E 4 4E*38 8

Y, see "TaI 9E+4 4E-5 1E-7- - -

73 Tantatue-175 W, see '''Ta 6E+3 2E+4 7E-6 2E-8 SE-5 SE-4
178 1E+4 6E-6 2E 8Y, see Ta - - -

73 Tantalum-176 W, see ''Ta 4E+3 1E+4 SE-6 2E-8 SE 5 SC-48

172 1E+4 SE-6 2E-8
; Y, see Ta - - -

73 Tantatum-177 W, see '# a 1E+4 2E+4 8E-6 3E-8 2E 4 2E 33
T

arr 2E+4 7E-6 2E-8Y, see is - --

73 Tantatun-178 W, see ''Ta 2E+4 9E+4 4E-5 1E 7 2E-4 2E 38

|Y, see 'Ta - 7E+4 3E-5 1E T - -3

73 Tantatue-179 W, see 27'Ta. 2E+4 SE+3 2E-6 RE-9 3E-4 3E-3
Y, see ''8ta - 9E+2 4E 7 1E-9 - -
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Table ! Table !! Table 111Occ@ational Values Effluent Releases to
Concentrations Sewers

a

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Orat - MonthlyIreestion Inhalation,

AverageAtomic Radionuclide Class ALI ALI DAC Air Water Concentration
,

; No. (#CI) (MCl) (MCl/ml) (#Cl/ml) (#Ci/st) (#CI/al)

73 Tantatun-180 W, see "Ta 1E+3 4E+2 2E 7 6E-10 2E-5 2E-4
,, , Y, see "Ta 2E+1 1E-8 3E-11

-
- -

m73 Tantatun-180s W, see ia 2E+4 7E+4 3E-5 9E 8 3E-4 3E-3Y, see "Ta 6E+4 2E 5 8E-8
-

- -

_,seeha 8E+2' 3E+2 1E 7 5E-10 1E-5 1E-4
73 Tantalun 182 W

Y, m se - 1E+2 6E 8 2E-10 - -

u. . 73 Tantalun-182m' W, see ia 2E+5 SE+5 2E-4 8E 7
m

- -

St well
(2E+5) 3E-3 3E-2

- - -mY, see Ta 4E+5 2E 4 6E-7-
- -

73 Tantal w 183 . W, see "Ta m2 1E+3 SE-7 2E-9 - -

LLI well
(1E+3) 2E-5 2E-4

- - -mY, see ia 1E+3 4E-7 1E-9- - -

73 Tantal w 184 W, see "Ta - 2E+3 SE+3 2E 6 BE-9 3E-5 3E-4mY, see ia SE+3 2E-6 7E-9- - -

73 Tantalun-185 g, ,,, mia 3E+4 7E+4 3E-5 1E-7 4E-4 4E-3Y, see "Ta 6E+4 3E-5 9E 8- - -

73 Tantatua-186' W, see "Ta SE+4 2E+5 1E-4 3E-7 - -

St wall
(7E+4) 1E-3 1E-2- - -

Y, see "Ta 2E+5 9E 5 3E-7- - -

43 Technet tun-101' D, see %c 9E+4 3E+5 1E-4 SE-7 - -

St wall
(1E+5) 2E-3 2E-2- - -

W, see %c 4E+5 2E-4 SE-7- - -

43 Technet tun-104: D, see Sc 2E+4 7E+4 3E-5 1E-7 - -

St watt
(3E+4) 4E-4 4E 3- - -

W, see S c 9E+4 4E 5 1E-7 - --

43 Technettun-93 D, see %c 3E+4 7E+4 3E-5 1E-7 4E-4 4E 3
W, see h e 1E+5 4E-5 1E-7- - -

r43 Technettun-93e D, att compounds except
those given for W 7E+4 2E+5 6E-5 2E-7 1E-3 1E 2

W, oxides, hydroxides,
hatides, and nitrates 3E+5 1E-4 4E-7 - --

43 Technet f un-94 0, see De 9E+3 2E+4 8E-6 3E B 1E-4 1E-3
W, see D e - 2E+4 1E-5 3E-8 - -
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Table I Table II table 111Dccupational Values Effluent Releases to !

Concentrations Sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2 ~
Drat.

MonthlyInDestion Inhalation Average.g Atomic Radionuclide Class ALI ALI DAC Air Water ConcentrationI -
Iso. (#Cl) (MCl) (#Cl/st) (#Ci/al) (MCl/el) GCl/m()

43 Technetiue 94m' D, see Sc 2E+4 4E+4 2E-5 6E-8 3E-4 3E-3W, see We - 6E+4 2E-5 SE-8 - -

43 Technetiwk D, see "Tc 1E+4 2E+4 9E-6 3E-8 1E-4 1E 3W, see "Ic 2E+4 8E-6 3E-8 - -
-

43 Technet tun-95m - D, see "Tc- 4E+3 5E+3 -2E-6 - ' 8E-9- SE-5 SE-4W, see "Tc - 2E+3 8E-T 3E-9 - -

.. 43 Technetium-96 D, see "Tc 2E+3 3E+3 1E-6 SE-9 3E-5 3E-4
'

**

W, see "Tc 2E+3 9E-7 3E-9- - -

43 Technet f un-96m' D, see "Tc 2E+5 3E+5 1E-4 4E-7 2E-3 2E-2W, see "Tc 2E+5 1E-4 3E-7- - -

43 Technetium-97- D, see "Tc 4E+4 SE+4 2E-5 7E-8 SE-4 SE 3W, see "Tc 6E+3 2E 6 8E-9- - -

43 Techtwti w 97m D, see "Tc SE+3 7E+3 3E-6 - 6E-5 6E-4
St watt

(TE+3) 1E-8- - - -

W, see *Te - 1E+3 SE 7 2E-9 - -

43 Technettun-98 D, see *Tc 1E+3 2E+3 7E-7 2E 9 1E-5 1E-4
W, see "Tc - 3E+2 1E 7 4E 10 - -

,.. s

43 Technetfun-99 0, see "Tc 4E+3 5E+3 2E-6 6E 5 6E 4, -
'

St watt
(6E+3) 8E-9- - - -

W, see *Tc 7E+2 3E-7 9E-10 - --

43 Technetium-99m D, see "Tc 8E+4 2E+5 6E 5 2E 7 1E 3 1E-2
W, see S c 2E+5 1E-4 3E-T- - -

52 Tet turium-116 D, att compouruis except
those given for W 8E+3 2E+4 9E-6 3E-8 1E-4 1E 3

! W, oxides, hydroxides,
t and nitrates 3E+4 1E-5 4E-8 - --

52 Telturiun-121 D, see "Te 3E+3 4E+3 2E-6 6E-9 4E-5 4E 4
W, see "Te - 3E+3 1E-6 4E-9 - -

52 Tetturi w 121m D, see "Te SE+2 2E+2 SE-8 - - -

Bone surf Bone surf
l (7E+2) (4E+2) SE-10 1E-5 iE-4-

W, see "Te - 4E+2 2E 7 6E 10 - -
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Table I Table II Table !!.
Occ@stional values Effluent Releases t.

Concentrations sewers

~~

Col. 1 col. 2 cot. 3 Col. 1 col. 2
r

Oral Monthly
Ingestion Irdulation Average

3
'

Atomic Radionuclide class ALI ALI DAc Air Water concentration~<

me. Cyci) Oct) Oci/st) (sci /st) (sci /st) (ycl/st)

>

$2 Tellurl e 123 0, see "'Te SE+2 2E+2 SE-8 - - -

Bone surf Bone surf
7E-10 2E-5 2E-4* (1E+3) (SE+2) -

4E+2 2E-7 JW,see'We - --

Bone surf
2E-9 - -

,
(1E+3) -

,

52 Tellurium-123e D, see "'Te 6E+2 2E+2 9E-8 - - -

Bone surf tone surf
(1E+3) (5E+2) .- 8E-10 1E-5 1E-4

..x. .

18'Te SE+2 2E-7 8E-10 - -
W, see -

52 Tellurium-125m D, see "'Te 1E+3 4E+2 2E-T - - -

Sone surf Bone surf
1E-9 2E-5 2E-4(1E+3) (1E+3) -

..
tas 7E+2 3E-7 1E-9 - -

W, see Te -

52 Telluri w 127 D, see **'Te 7E+; 2E+4 9E-6 3E-8 1E-4 1E 3

W, see **'Te - 2E+4 7E-6 2E-8 - -

9E-6 9E 552 Tellurium-127m D, see "'Te 6E+2 3E+2 1E-7 -

Bone surf
6E-10(4E+2) - ---

W, see D'Te - 3E+2 1E-7 4E-10 - -

$2 Tellurfw129' D, see "'Te 3E+4 6E+4 3E-5 9E 8 4E-4 4E 3
7E+4 3E-5 1E-7W, see "'Te - -

-

52 Tellurtw129m D, see "'Te SE+2 6E+2 3E-7 9E 10 7E-6 7E 5

W, see "'Te - 2E+2 1E-7 3E 10 - -

52 Telluri w 131' D, see "'Te 3E+3 SE+3 2E-6 - - -

Thyroid Thyroid
(6E+3) (1E+4) - 2E-8 SE-5 8E-4

W, see "'Te SE+3 2E-6 - - --

Thyroid
2E 8(1E+4) - ---

52 Telluriw131m D, see "'Te 3E+2 4E+2 2E 7 - - -

Thyroid Thyroid
2E-9 8E-6 8E-5(6E+2) (1E+3) -

4E+2 2E-7W, see "'Te - - -
-

Thyroid
(9E+2) - 1E-9' - -

-

.
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fable I Table !! Table III
Ocew stional Values Effluent Reteeses to

*
Concentrations Sewers

Col. 1 . Col. 2 Col. 3 Col. 1 Col. 2
MonthlyDrat -

ingestion Inhalation Average

- -Atomic 8edionuclide Ctess ALI ALI DAC Air Water Concentration

No. (#CI) (#CI) (#Ci/st) (#Cl/st) (#CI/ml) (#Cl/ml)

52 Telturi w 132 0,see'We 2E+2 2E+2 9E-8 - - -

Thyroid Thyroid
1E 9 9E-6 9E-5(7E+2) (8E+2) -

W, see 8%e - 2E+2 9E 8
~

* -

Thyroid
9E-10(6E+2) - ---

j ,

|
' 52 Tet turlw133 D, see We 1E+4 2E+4 9E-68 I - - -

Thyroid Thyroid
SE 8 4E-4 4E 3(3E+4) (6E+4) -

-

W, see W e8 2E+4 9E-6 - - --

Thyroid
8E-8(6E4) - ---

.

| 52 Tellurtw133/ D,see*We 3E+3 5E+3 2E-6 - - -

Thyroid Thyroid
2E-8 9E-5 9E-4(6E+3) (1E+4) -

W, see % e8 SE+3 2E-6 - - --

| Thyroid
(1E+4) - 2E-8 - --

0, see We 2E+4 2E+4 1E-588 - - -
52 TeIturf w 134

Thyroid Thyroid
7E-8 3E-4 3E 3(2E+4) (SE+4) -

W,see*We 2E+4 1E-5 - - --

Thyroid
7E-8(5E+4) - ---

65 Terblue-147 W, all compom ds 9E+3 3E+4 1E-5 SE 8 1E 4 1E-38

65 Terbi w 149 W, all comp e ds 5E+3 7E+2 3E-T 1E-9 7E-5 7E 4

65 Terbi w 150 W, all compomds SE+3 2E+4 9E-6 3E-8 7E 5 7E-4

65 Terbi w 151 W, att compeds 4E+3 9E+3 4E-6 1E-8 SE-5 SE-4

65 Terbiw153 W, att comp e ds SE+3 7E+3 3E-6 1E-8 7E-5 7E 4

65 Tertium-154 W, at t ce=r""'ds 2E+3 4E+3 2E 6 6E-9 2E-5 2E-4

65 Terbi w 155 W, all compeds 6E+3 8E+3 3E-6 1E-8 SE-5 8E-4 I

65 Terbi w 156 W, att compeds 1E+3 1E+3 6E-7 2E-9 1E-5 1E-4

65 Terbi w 156m W, all comp e ds 2E+4 3E+4 1E-5 4E 8 2E-4 2E-3

(5.0 h)

65 Terbi w 156m W, all compomds 7E+3 8E+3 3E-6 1E-8 1E-4 1E-3

(24.4 h) -

1
|
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Table 1 Table 11 Table 111Occipational Values Effluent Releases to
Concentrations Sewers

Col. 1 Col. 2 Cot; 3 Col. 1 Col. 2
,

Oral
Month |yIngestion Inhalation

Atomic Radionuclide Class ALI ~ ALI DAC Alr Water Concentration
Average

aio. (pCI) (uci) (pCf/mt) (pci/st) (pCf/et) (pCf/et)

65 Terbiun-157 W, all conpounds SE+4 3E+2 1E 7 - - -

LLI wa!! Bone surfs

($E+4) (6E+2) 8E-10 7E 4 7E-3
-

65 Tert lun-158 W, all compounds 1E+3 2E+1 8E-9 3E-11 2E 5 2E-4
65 Terbium-160 N, all compourds 8E+2 2E+2 9E-8 3E-10 1E-5 1E-4
65 Terbius-161 W, atI compounds 2E+3 2E+3 7E 7 2E-9 - -'---

LLI wall
(2E+3) - - - 3E-5 3E-4

81 Thaltf un-1948 0, att compxmds 3E+5 6E+5 2E-4 BE-7 - -

St watt
-

(3E+5) -
4E-3 4E-2

- -

81 Tha t !Iun-194e' D, att compourds SE+4 2E+5 6E-5 2E 7 -

St watt
-

(7E+4) - - - 1E-3 1E-2
881 Thalliun-195 D, all compourds 6E+4 1E+5 5E-5 2E-7 9E-4 9E 3

81 That t f un-197 D, all conpomds 7E+4 1E+5 SE-5 2E-7 1E-3 1E-2
81 Thaltiue-198 0, all conpomds 2E+4 3E: 1E-5 SE 8 3E-4 3E-3
81 That t iun-198m' D, at t conpourds 3E+4 5E+4 2E-5 BE 8 4E-4 4E-3
81 That tium-199 D, at t compomds 6E+4 8E+4 4E-5 1E 7 9E-4 9E-3
81 Thalliun-200 0, all conpounds 8E+3 1E+4 SE 6 2E-8 1E-4 1E-3
81 That t f un-201 D, all conpomds 2E+4 2E+4 9E-6 3E-8 2E-4 2E 3
81 That tlun-202 0, att conpounds 4E+3 SE+3 2E-6 7E-9 SE-5 SE-4
81 That tlun-204 D, all compomds 2E+3 2E+3 9E-7 3E-9 2E-5 2E-4

890 Thoriun-226 W, att coapounds except
those given for Y SE+3 2E+2 6E-8 2E 10 -

St watt
-

(5E+3) - - - 7E-5 TE-4Y, oxides ard hydroxides 1E+2 6E-8 2E-10
-

- -

90 Thorium-227 W, see h 1E+2 3E 1 1E-10 SE-13 2E-6 2E-5Y, see h - 3E-1 1E 10 SE-13 - -
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Table I Table !! Table III
occupational Values Effluent Releases to

Concentrations Sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average

* Atomic Radionuclide ' Class ALI ALI DAC Air Water Conconf. ration
No. (#Cl) (#CI) (#Cl/el) (#CI/st) (#Cf/et) (#Ci/ml)

2n90 ' Thorium-228 W, see Th 6E+0 1E-2 4E-12 - - -

Bone surf Bone surf
3E*14 2E-7 2E 6(1E+1) (2E-2) -

,

Y, see asth 2E 2 7E-12 2E 14 - --

90 Thoritsu-229 W, see "Th 6E-1 9E-4 4E 132 - - -

Sone surf- Done surf - ---

3E 15 2E-8 2E 7(1E+0) (2E-3) -

Y, see "Th - 2E-3 1E-12 - - -

Bone surf
4E-15' (3E-3) - ---

90 Thortun-230 W, see asth 4E+0 6E-3 3E-12 - - -

sone surf Bone surf
2E-14 1E-7 1E-6(9E+0) (2E 2) -

Y, see asth 2E-2 6E-12 - - -- -

Bone surf
3E-14(2E-2) - ---

90 Thorium-231 W, see " Th 4E+3 6E+3 3E-6 9E-9 SE 5 SE 4
88 6E+3 3E-6 9E-9Y, see Th - - -

90 Thorfua-232 W, see "Th 7E-1 1E-3 5E 138 - - -

Sone surf Bone surf
4E-15 3E-8 3E 7(2E+0) (3E 3) -

Y, see as h 3E-3 1E-12' "'
T

- - --

Bone surf
6E 15(4E-3) - ---

8890 Thortun-234 W, see Th 3E+2 2E+2 8E-8 3E-10 - -

LLI watt
SE 6 SE-5(4E+2) - - -

Y, see "Th - 2E+2 6E-8 2E-102 - -

869 Thullun-162 W, att compounds 7E+4 3E+5 1E-4 4E 7 - -

St watt
1E-3 1E-2(7E+4) - - -

69 Thulium-166 W, all compounds 4E+3 1E+4 6E-6 2E-8 6E-5 6E-4

! 69 Thulita-167 W, att c=ra wis 2E+3 2E+3 8E-7 3E-9 - -

LLI watt
- - - 3E-5 3E-4(2E+3)

i

| 69 Thulita-170 W, atI conpomds 8E+2 2E+2 9E-8 3E 10 - -

LLI wellt

1E-5 1E 4(1E+3) - - *
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!Table I Table !! Table IIIOcew etional Values Effluent aeleases to
Concentrations Sewes

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2Drat 7MonthlyIngestion ledialation AverageAtomic Radionuclide Class ALI ALI DAC Air Water ConcentrationNo. (pci) (pci) (pcl/st) (#C1/ml) (pcl/st) (yCI/st)

1

69 Thulium-171 W, all compounds 1E+4 3E+2 1E-7 - -

, , LLI wall sone surf
-

(1E+4) (6E+2) 8E-10 2E-4 2E-3
-

69 Thulium-172 W, all compounds 7E+2 1E+3 SE-7 2E-9 - -

LLI untt. --

(8E+2) - - - 1E-5 1E-4

69 Thulium-173, W, att compounds 4E+3 1E+4 SE-6 2E-8 6E-5 6E-4
869 Thutim-175 W, at L compasids 7E+4 3E+5 1E-4 4E-7

*

- -

St untt
(9E+4) 1E-3 1E-2

- - -

50 Tin-110 D, all compounds except-

those given for W 4E+3 1E+4 SE-6 2E-8 SE-5 SE 4W, sulfides, oxides,
hydroxides, halides,
nitrates, and stamic
phosphate 1E+4 SE-6 2E-8- - -

8 150 Tin-111 D, see "Sn 7E+4 2E+5 9E-5 3E 7 1E-3 1E-2W, see "Sn1
3E+5 1E 4 4E 7- - -

850 Tin-113 D, see "Sn 2E+3 1E+3 SE 7 2E-9 - -

LLI wall
(2E+3) 3E-5 3E-4- - -

W, see "Sn3
SE+2 2E-7 8E-10 - --

50 Tin-117e D, see 8"Sn 2E+3 1E+3 SE-7 - - -

LLI walt Bone surf
(2E+3) (2E+3) 3E-9 3E-5 .'E 4-

W, see 8"Sn 1E+3 6E 7 2E-9- - -

50 Tin 119e D, see "Sn 3E+3 2E+3 1E-6 3E-9 - -

LLI watt
(4E+3) - - - 6E-5 6E-4

W, see "Sn1
1E+3 4E-7 1E 9- - -

50 Tin-121 D, see "$n 6E+3 2E+4 6E-6 2E 8 - -

LLI wall
(6E+3) - - - SE-5 8E-4

W, see "Sn8
1E+4 SE-6 2E-8 - --

50 Tin 121m 0, see "Sn 3E+3 9E+2 4E-7 1E 9
3

- -

LLI wall
(4E+3) - - - SE 5 SE-4

W, see "Sn8
SE+2 2E 7 8E-10- - -
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j Table ! Table !! Table Ilt
Occtpationet Values Effluent meteeses to *

Concentrations Sewers L

Col. 1 Col. 2 Col. 3 Col. 1 . Col. 2-
*

Oral - Monthly
Irgestien I h lation Average

Atomic Radienuclide - Ctess ALI ALI DAC Air Water Canoontration ',

| No. (#CI) (#Cl) (#Cl/el) (#Cl/el) (#Ci/et) (#Cl/el) i

i

50 Tin-123 D, see "Sn SE+2 6E+2 3E-7 9E 10 - -

LLI well"- (6E+2) - - - 9E-6 9E-5 :
W, see "Sn 2E+2 7E-8 21!10 '- - -

,

'

50 fin-12M 0, see "Sn SE+4 1E+5 5E 5 2E-7 7E-4 7E 3
W, see "Sn

^

1E+5 6E 5 2E-7- - -

! 50 Tin-125 D, see "Sn 4E+2 9E+2 4E 7 1E-9 - -

3+4 LLI ustl
(5E+2)' 6E-6 6E-5- - -

) W, see "Sn 4E+2 1E 7 SE-10- - -

50 Tin-126 0, see "En 3E+2 6E+1' 2E 8 SE-11 4E-6 4E-5
W, see "8n 7E+1 3E-8 9E-11- - -. ..

50 Tin-127 D, see "Sn 7E+3 2E+4- BE-6 3E-8 9E-5 9E-4 i

W, see "Sn 2E+4 8E 6 3E-8
-

|
- - -

50 fin-128 ' D, see "Sn 9E+3 3E+4 1E 5 4E-8 15-4 1E 3 !8

j. W, see "Sn '
4E+4 1E-5 SE-8- - -

t
22 Titanita-44 0, att compom ds except

those given for W and Y 3E+2 1E+1 SE-9 2E-11 4E-6 4E 5+

}W W, oxides, hydroxides,
j carbidos, halides, and

- - !nitrates 3E+1 1E-8 4E-11-

'

6E+0 2E-9 8E 12Y, Sril0 - - -
,

!

22 Titanitse-45 D, see "Ti 9E+3 3E+4 1E-5 3E-8 1E-4 1E-3
W, see "Ti 4E+4 1E 5 5E 8 - --

Y, see "Ti 3E+4 1E-5 4E 8 - --

74 T agsten-176 D, all compounds 1E+4 SE+4 2E-5 7E 8 1E-4 1E-3 |

74 Tungsten-177 D, att compom ds 2E+4 9E+4 4E-5 1E-7 3E-4 3E-3
1

74 Tungsten-178 D, all compom ds SE+3 2E+4 SE-6 3E-8 7E-5 7E-4 |
274 TLawsten-179 0, all compom ds SE+5 2E+6 7E-4 2E-6 7E 3 7E 2

74 Tungsten-181 D, att compom ds 2E+4 3E+4 1E-5 SE-8 2E-4 2E-3

74 - Tungsten-185 D, att compounds 2E+3 7E+3 3E 6 9E-9 - -

LLI well
4E-5 4E 4(3E+3) - - -

74 Tungsten-187 D, all compomds 2E+3 9E+3 4E-6 1E-8 3E-5 3E-4

|
|

|

I
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Table I Table !! Table !!!
Occipetional Values Effluent Releases t. *

Concentrations sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Cret Monthly

' Ingestion tedulatlan Average
4 Atomic Radienuclide Class ALI. ALI DAC Air Water Concentration ]
'

No. WCI) @Cl) WCl/el) GCl/st) GCi/el) GCihl)

!

74 Tegston-188 0, all compourds 4E+2 1E+3 SE 7 2E-9 - -

LLI uall
*- (SE+2) ,

7E-6 7E-5- -

92 Urani w 230 D, UF, UDF, U0(110) 4E+0 4E-1 2E-10 - - -
,

Bone surf Bone surf ,
' '

8E-13 8E-8 SE 7 4(6E+0) '(6E-1)' -

4E-1 1E-10 SE-13 - - -V, U0, UF, UCL ~

3E-1 1E-10 4E-13Y, UD, UD - --

92 Urant w 231 D, see "U 5E+3 8E+3 3E-6 1E-8 - -
+ ,

LLI untt ,

6E-5 6E-4(4E+3) - - - ,

W, see "U - -
'

6E+3 2E-6 SE-9-

Y, see "U '
5E+3 2E-6 6E 9 - --

.

92 Urant w 232 0, see % 2E+0 2E-1 9E-11 - - -

Bone surf tone surf '

6E-13 6E-8 6E 7(4E+0) (4E-1) -

W, see "U - 4E-1 2E-10 SE-13 - -

Y, see " U 8E-3 3E-12 1E 14 - -*

92 Urant w 233 0, see " U 1E+1 1E+0 5E-10 - - -

Bone surf tone surf
3E 12 3E-7 3E-6 I(2E+1) (2E+0) -

- - !W, see " U 7E 1 3E-10 1E-12-

am
|4E-2 2E-11 SE-14Y, see u - --

)92 Urant w 234 D, see " U 1E+1 1E+0 SE-108 - - -

Bone surf tone surf ,

3E-12 3E-7 3E 6 I(2E+1) (2E+0) -

|W, see % 7E-1 3E 10 1E-12 - --

)Y, see " U 4E 2 2E 11 SE-14 - --

92 Urani w 235 D, see " U 1E+1 1E+C 6E-108 - - -

Bone surf Sont surf
(2E+1) (2F+0) - 3E-12 3E-7 3E-6

W, see "U 8E-1 '3E-10 1E-12 - --

Y, see " U 4E-2 2E-11 6E 14 - --

92 Uranl e 236 D, see "U 1E+1 1E+0 SE-10 - - -

Bone surf Bone surf
3E-12 3E-7 3E 6(2E+1) (2E+0) -

W, see " U 8E 1 3E-10 1E-12 - - i-

|Y, see " U 4E'-2 2E-11 6E-14 - --

'

i
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Table 1 Table II Table III
Deeg otionet values Effluent Reteeses to {

concentrations sewers
'

!

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2 ;

* ''

Oral Monthly
Ingestion Inhalation Average |

'"1 Atomic Radionuclide Class ALI ALI DAC Air Water Concentration ',

.

mo. (MCl) (31) (WI/s0 (#Ci/st) (Wi/st) (MCI /s0 -

!

(
92 Uranium-237 0, see "U 2E+3 3E+3 1E 6 4E-9 - -

LLI wall
3E-5 3E-4 i

- N (2E+3) - - -
'

Ei+3 7E-7 2rE 9
h W, see "U - --

2E+3 6E-? 2E-9Y, see "U - --

!92 Urani w 238' D, see "U 1E+1 lE+0 6510 - - -

sone surf sone surf |

3E 12 3E-7 3E-6 i(2E+1) (2E+0) -

SE-1 3E-10 1E-12W, see " U - --w-
1, see "U 4E-2 2E 11 6E 14 - --

.

t

92 Uranium-239' D,see "d 7E+4 2E+5 SE-5 3E-7 9E-4 9E-3 i

2E+5 7E 5 2E-7W, see "U - --

Y, see "U 2E+5 6E 5 2E-7 - --
,

.,
)

92 Uranium-240 0, see "U 1E+3 4E+3 2E-6 SE-9 2E-5 2E-4
!W, see " U 3E+3 1E-6 4E-9 - --

Y, see "U 2E+3 1E 6 3E-9 - --

92 Uranlun-naturat 0, see "U 1E+1 1E+0 SE-108 8 - - -
,

Bone surf Bone surf
3E 12 3E-7 3E-6 |(2E+1) (2E+0) -

SE-1 3E-10 9E-13W, see "U - --

Y, see "U 5E-2 2E 11 M-14 - --

23 vanadium-47' D, att c w except
those given for W 3E+4 8E+4 3E-5 1E-7 - -

St watt f

4E-4 4E 3 !(3E+4) - - -

W, oxides, hydroxides,
1E+5 4E-5 1E 7carbides, and halides - --

23 Venedium-48 D, see ''V 6E+2 1E+3 SE-7 2E-9 9E-6 9E-5 i
;

W, see ''V 6E+2 3E-7 9E-10 - --

23 Vanadius-49 D, see ''V 7E+4 3E+4 1E 3 - - - |

LLI weti sone 2,urf
SE B 1E-3 1E 2(9E+4) (3E+4) - ;

W, see ''V - 2E+4 8E-6 2E 8 - -

t

54 *enon-120' sdunersion' 1E-5 4E-8 - -- -
,

54 Fenon-121 senersion' 7E-6 1E-8 - -- -

54 xenon-122 sdsnersion' - - 7E-5 3E-7 - - ;

j6E-6 3E-854 xenon-123 submersion - -- -

|
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Table I Table Il Table it!Occ @stional Values Effluent Releases to
Concentrations sewers

- Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral MonthlyIngestion Inhalation AverageAtomic Radienuclide Ctess ALI ALI DAC Air Water Concentration

*

No. (#CI) (MI) (#Cf/ml) (Wi/el) (MCf/mt) (uCI/st)

54 xenon-125 Submersion 2E 5 7E-8- - - -

**54 xenon-127 swanersion* 1E-5 6E-8- - - -

54 xenon-129m sdamersion* 2E 4 9E-T- - - -

54 Xenon-131m ,sdamersion'
' '~ '

2E-6'4E-4- - - -

54 xenon-133 sdamersion' 1E 4 SE-7- -
!

- -
+.

54 xenon-133m sdamersion" 1E-4 6E-7- - - -

1

54 xenon-135 senersion' 1E-5 72 8 I- - - -

54 Xenon-135m' - se mersion' 9E-6 4E-8 ,-- - -

54 xenon-138' submersion' - - 4E-6 2E-8 - -

870 Ytterbium-162 W, att compounds except
those given for Y 7E+4 3E+5 1E-4 4E 7 1E 3 1E 2

Y, oxides, hydroxides, ,

,

and fluorides 3E+5 1E-4 4E-7-
!- -

70 Ytterblue-166 W, see "Yb 1E+3 2E+3 8E 7 3E-9 2E 5 2E-4
3

Y, see "Yb3
2E+3 8E 7 3E-9- - -

70 Ytterbium-167 W, see "Yb 3E+5 8E+5 3E-4 1E-6 4E-3 4E 2
8 3

Y, see "Yb2
7E+5 3E 4 1E-6- - -

70 Ytterbium-169 W, see "Yb 2E+3 8E+2 4E-7 1E-9 2E 5 2E 4
1

Y, see *Yb |7E+2 3E 7 1E-9- - -

70 Ytterbium-175 W, see *"Yb 3E+3 4E+3 1E-6 SE-9 - -

LLI well
(3E+3) 4E-5 4E-4- - -

Y, see "Yb8 3E+3 1E-6 SE 9 - --

sc b 2E+4 SE+4 2E 5 7E-8 2E-4 2E-370 Ytterbium-177' W, see T
SY, see Yb SE+4 2E 5 6E 8- - -

i

70 Ytterbium-176' W, see "Yb 1E+4 4E+4 2E-5 6E-8 2E 4 2E 31

Y, see "Yb3 4E+4 2E-5 SE-8- - -

39 Yttrium-86 W, see D 1E+3 3E+3 1E-6 SE-9' 2^ 5 2E-4
Y, see D 3E+3 1E-6 SE-9- - -

39 Yttrium-86a/ W, att conexsids except
those given for Y 2E+4 6E+4 2E 5 SE-8 3E-4 3E-3

Y, oxides and hydroxides SE+4 2E-5 8E 8 - --

4 - 110
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Table I Table II lable 111
Occ @ etional Vetues Effluent seleases to

Concentrations Sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. -2 [
Oral Monthly
Ingestion f rdialet ten Average

Atomic Radionuclide Class ALI ALI DAC Air Water Concentration''

No. (MCl) (pCI) (yCl/el) (#Cf/ml) (MCl/st) (pCl/et)'

,

39 Yttrl w 87 W, see "'Y 2E+3 3E+3 1E-6 SE-9 3E-5 3E-4
3E*3 1E-6 SE-9

,.
Y, see "'Y - -

;-

39 Yttriw88 W, see "'Y 1E+3 3E+2 1E 7 8E-10 1E-5 1E-4 ;
'

Y, see "'Y 2E+2 1E-7 3E-10 - --

. , see "'Y 4E+2 '7E+2 '3E-7 9E 10 - -39 Yttri w 90 W
LLI ustl ,

7E-6 7E-5(SE+2) - - -

6E+2 3E-7 9E-10Yi see "'Y
- ---"*

39 Yttri w 90s W, see "'Y 8E+3 1E+4 SE-6 2E 8 1E-4 1E-3

Y, see '"Y 1E+4 SE-6 2E 8 - --

W, see "'Y SE+2 2E+2 7E-8 2E-10 - -39 Yttri w 91 -

LLI well
SE-6 SE-5(6E+2) - - -

1E+2 SE-8 2E 10Y, see "'Y - --

39 Yttriw91s/ W, see **Y 1E+5 2E+5 1E-4 3E-T 2E-3 2E 2
Y, see ""Y 2E+5 7E 5 2E-7 - --

39 Yttri w 92 W, see ""Y 3E+3 9E+3 4E-6 1E-8 4E-5 4E-4 r

Y, see "'Y 8E+3 3E-6 1E-8 - --

.a
39 Yttrita-93 W, see "'Y 1E+3 3E+3 1E-6 4E-9 2E 5 2E-4

Y, see "'Y 2E+3 1E-6 3E-9 - --

39 Yttri e 94 W, see "'Y 2E+4 SE+4 3E 5 1E-78 - -

St tall
4E-4 4E-3(3E+4) - - -

8E+4 3E-5 1E 7Y, see % - -
-

39 Yttriue-95' W, see "'Y 4E+4 2E+5 6E-5 2E 7 - -

St well
TE-4 7E-3(SE+4) - - -

1E+5 6E-5 2E 7Y, see "'Y - --

30 Zine-62 Y, all compotaxis 1E+3 3E+3 1E-6 4E-9 2E 5 2E-4

30 Zine-63' Y, att compounds 2E+4 7E+4 3E-5 9E 8 - -

St watt
3E-4 3E-3(3E+4) - - -

30 Zinc-65 Y, all conpourris 4E+2 3E+2 1E 7 4E-10 SE-6 SE-5

30 Zine-69 Y, att compounda 6E+4 1E+5 6E 5 2E 7 8E-4 SE-38

|
'
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Table 1 Table 33 Tacle III
Occgetional values Effluent Releases tu

Concentrations Sewers

| Col.1 Col. 2 Col. 3 Col. 1 col. 2 .

Oral Monthly'-

Ingestion 3rdulation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration i

me. (#Cl) (yCI) (MI/et) (pci/st) (#Ci/st) (yct/et) i

1

l

30 Zine-69m Y, att compounds 4E+3 TE+3 3E 6 1E-8 6E 5 6E-4

30 Zine-71m . Y, all compounds 6E+3 2E+4 7E-6 2,E-8 SE-5 BE-4
'

30 Zine-72 Y, att compomds 1E+3 1E+3 SE 7 2E-9 1E 5 1E-4

40 Zirconium-86 D, atI compomds except
| * those glwen for W and Y 1E+3 4E+3 2E-6 6E-9 2E 5 2E-4
' W, oxides, hydroxides,

halides, and nitrates 3E+3 1E-6 4E-9- - -,

Y, carbide 2E+3 1E-6 3E-9- - -

40 Zirconium-88 D, see "Zr 4E+3 2E+2 9E 8 3E 10 SE 5 SE-4 ,

W, see "Zr |5E+2 2E-7 7E-10- - -

Y, see "Zr 3E+2 1E-7 4E-10- - -
,,

40 2frconium-89 D, see "Zr 2E+3 4E+3 1E-6 SE-9 2E 5 2E 4-
W, see "Zr 2E+3 1E-6 3E-9- - -

Y, see "Zr 2E+3 1E-6 3E 9- - -

, 40 Zirconium-93 D, see D r 1E+3 6E+0 3E-9 - - -

| Bone surf Bone surf
| (3E+3) (2E+1) 2E-11 4E-5 4E-4-

| W, see "Zr 2E+1 1E-8- - - -

Bone surf,,,

9E-11(6E+1) - -- -

~, see "Zr 6E+1 2E-8- - - -

Bone surf
(7E+1) 9E-11- - --

40 Zirconium-95 D, see "Zr 1E+3 1E+2 SE-8 2E-5 2E 4-

Bone surf
(3E+2) 4E-10- - --

W, see "Zr 4E+2 2E-7 SE-10 - --

Y, see "Zr 3E+2 1E-7 4E-10 - --

40 Zirconium-97 D, see "Zr 6E+2 2E+3 8E 7 3E-9 eE 6 9E-5
W, see "Zr 1E+3 6E 7 2E-9 - --

Y, see "Zr 1E+3 SE-7 2E-9 - --

i
I

|
3

|
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Table I Table !! Tante til
Occ@stional Values Effluent Releases to

" Concentrations Sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly*

Ingestion Inhalation Average
Atomic Radionuclide, Class All ALI DAC air Unter Concentration

No. GCil GCl) GCf/el) GCI/el) GCl/st) @Cf/st)
.

Any single radionuclide not listed-

above with decay mode other than
alpha emission or spontanoeus fis i

sfon and witii radioactive half-
flife less than 2 hours sd nersion' - 2E+2 1E-7 1E-9 - -

f

Any sinste radienuclide not liseed- - . - i-

above with decay mode other than !
*

alpha emission or spontaneous fis
sfon and with radioactive half-.; .

2E-1 1E 10 1E-12 1E-8 1E-7 iLife greater than 2 hours -....
t

Any sirste radionuclide not listed-

above that decays by alpha emission o

or spontaneous fission, or any mix- '

ture for whid either the identity .

Ior the concentration of any radio-
nuclide in the mixture is not *

4E 4 2E-13 1E 15 2E-9 2E 8known -
7....

i
F00fM0fES: ;

8=semersion" maars that values given are for submersion ir. a hemispherical semi-infinite cloud of airborne meteriet. |
!
;'These radionuclides hcve radiological half tives of less than 2 hours. The total effective dose equivalent recet #

dering operations with these radionuclidos might include a significant contribution from external exposure. The DAC |
values for att radionuclides, other than those designated Class "$dmersion,= are based won the committed effective. ;

dose equivalent due to the intake of the radionuclide into the body and do ME include potentially Lignificant
contributions to dose espJivalent from externet exposures. The licensee may s@stitute 1E-T #Cl/el for the listed j

, DAC to account for the sdnersion dose prospectively, but should use individuet monitoring devices or other ti

( radiation measuring instruesnts that measure externet exposure to demonstrate compliance with the limits. (See i i
'

20.1203.)

For soluble mixtures of U-238, U-234, end U 235 in air, chemical toxicity may be the limiting factor (see i |8

20.1201(e)). If the percent by weight (enrichment) of U-235 is not greater than 5, the concentration vetue for a ;

40-hour workweek is C.2 mittlerans uranium per cdic meter of air average. For any enrichment, the product of the )
'overage concentration and time of exposure during a 40-hour workweek shall not exceed SE 3 (SA) #Ci hr/st, dere SA

is the specific activity of the uranius inhaled. The specific activity for natural uranius is 6.77E 7 curies per 6

'

gram U. The specific activity for other mixtures of U-238, U 235, and U-234, if not known, shall be:

sA = 3.6E 7 curies / gram U U-depleted f
I

SA = [0.4 + 0.38 (enrichment) + 0.0034 (enrichment)') E-6 , enrichment t 0.72 ;

dere enrichment is the percentage by weight of U-235, expressed as percent, j

- t

!
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Table I Table !! Table 11Occupational Values Effluent Releases t.
Concentrations Sewers

6l . 1 Col. 2 Col. 3 Col. 1 Col. 2 ~.

Oral
Ingestion Inhalation Monthly

c) Atomic Radionuetide Class ALI ALI DAC Air Water Concentration
Average

'

No. @Cl) GCl) GCl/ml) GCi/ml) (#Cl/el) (yCl/st)

NOTE:

1. 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 DAC for the mixture shall be"the most restrictive DAC of anyradionuclide in the mixture.

2. If the identity of each radionuclide in the mixture is not known, but it' is known that certaI6 radionuclides
specified in this appendix are not present in the mixture, the irhalation All, DAC, and effluent and sewage
concentrations for the mixture are the lowest values specified in this appendix for any radionuclide that is not
known to be. absent from the mixture; orw

If it is known that Ac 227-0 and Cm-250-W are
not present 7E-4 3E-13- - - -,

If, in addition, it is known that Ac-227-W,Y,
Th 229-W,Y, Th-230-W, Th-232-W,Y, Pa 231 W,Y,
Np-237-W, Pu-239-W, Pu-240-W, Pu-242-W, An-241-W,
Am-242m-W, An-243-W, cm-245-W, cm-246-W, co-247-W,
cm-248-W, sk-247-W, cf 249-W, and Cf 251 W
are not present - FE 3 3E-12 - - -

If,inaddition,itisknounthatSa-146-W,
so-147-W, Gd-148-D,W, Gd-152-D,W, Th-228-W,Y,

j Th-230 Y, U 232-Y, U-233-Y, U-234-Y, U-235 Y,
U-236 Y, U 238-Y, up-236-W, Pu-236-W,Y,
Pu-238-W,Y, Pu-239-Y, Pu-240-Y, Pu-242 Y,
Pu-244-W,Y, Cm-243-W, cm-244 W, cf 248-W,
cf 249-Y, cf 250-W,Y, cf 251-Y, cf 252-W,Y,
and Cf-254-W,Y are not present 7E-2 3E-11- - - -

|

|If, in ackfition, it is known that Pb-210-D,
Bi 210m-W, Po-210-0,W, Ra-223-W, Ra-225-W, i

Ra 226-W, Ac 225-0,W,Y, Th-227-W,Y, U-230-0,W,Y,
U-232 D,W, Pu 241-W, cm-240-W, cm-242-W,
cf 248-Y, Es-254-W, Fm-257 W, and Md-258-W
are not present 7E 1 3E-10- - - -

If, in addition, it is known that si 32-Y,
TI 44 Y, Fe-60-D, sr-90-Y, Zr-93-D,
cd-113m-0, Cd-113-D, In-115-0,W, La-138-0,
Lu-176-W, Hf-17Bm-D,W, Hf 182-0,W, Bi-210m-D,

4Ra-224-W, Ra 228-W, Ac-226-D,W,Y, Pa-230-W,Y, '

U-233-D,W, U-234-D,W, U-235-D,W, U-236-0,W,
U-238-D,W, Pu-241-Y, Bk-249-W, cf 253 W,Y,
and Es-253-W are not present 7E+0 3E-9- - - -
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Table 1 Table II Table III |
Occtestional values Effluent Releases to I

concentrations sewers

i Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
| Oral Monthly*

! Ingestion Inhalation Average
! Atomic Radienuclide Class ALI ALI DAC Air Water Concentration

*

| 90. (#CI) (#Cl) (#Cl/et) (#Cf/el) (#Cl/et) (#Cl/el)

If it is known that Ae-227-D,W,Y, Th 229-W,Y,
Th-232-W,Y, P6-231 W,Y, Cm-246-W, and
co-250-W are set present 1E 14 i- - - --

\=
'

If, in addition, it is kr,mn that.sm-146-W,
Gd-148-D,W, Gd-152-D, Th-228-W,Y, Th-230-W,Y,
U-232-Y, U 233 Y, U-234-Y, U-235'-Y~ U-Z36'Y,'-

U-238-Y, U-Nat Y, top-236-W, up-237-W, Pu-236-W,Y,
Pu-238-W,Y, Pu-239-W,Y, Pu-240-W,Y, Pu-242-W,Y, ,

Pu-244-W,Y, An-241-W, Am-242m-W, An-243-W, )--

Cm-243-W, cm-244-W, Cm-245-W, Cm-246-W,
'cm 247-W, Sk 247-W, cf-249-W,Y, cf-250-W,Y,

Cf-251-W,Y, cf-252-W,Y, and Cf-254-W,Y |
1E-13are not present )

- - - - -

If, in additten, it is known that so-147-W, I
Gd 152-W, Pb-210-D, Bi-21 tan-W, Po-210-0,W, |

Ra-223-W, Ra 225-W, Ra-226-W, Ac-225-D,W,Y,
Th-227 W,Y, U-230-0,W,Y, U-232-D,W, U-mat W,
Pu-241-W, On-240-W, co-242-W, cf 248-W,Y,
Es-254 W, Fe-257-W, and Md-258-W are not

1E-12present ]
- - - -

If, in addition it is known that Fe-60,
Sr-90, cd 113m, cd-113, In-115, 1 129,,

Cs 134, sm-145, so-147, Gd-148, Gd-152,
Hg-194 (organic), Bi-210m, Ra-223, Ra-224,
Ra-225, Ac-225, Th-228, Th-230, U 233, U-234,
U-235, U-236, U-238, U-Nat, co-242, Cf 248,

1E-6 1E 5Es-254, fa-257, and Md-258 are not present - - - -

3. If a mixture of radionuclides consists of uranium and its daughters in ore dust (10 pn AMAD
particle distribution assumed) prior to chemical seperation of the uranlun from the ore, the
fottowing values may be used for the DAC of the mixture: 6E-11 #Cl of gross alpha activity from
uranium-238, uranium-234, thorium-230, and radiun-226 per mittititer of air; 3E-11 #CI of natural
uranlun per mittititer of air; or 45 micrograms of natural uranium per cubic meter of air.

4 If the identity and concentration of each radionuclide in a mixture are known, the limiting values
should be derived as follows: determine, for each radionuclide in the mixture, the ratio between
the concentration present in the mixture and the concentration otherwise established in Appendix B l
to il 20.1001 - 20.2401 for the specific radionuclide when not in a mixture. The sun of such '

ratios for att of the radionuclides in the mixture may not exceed "1" (i.e., " unity").
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Table ! Table II Table III |

Occipational Values Effluent Releases tw
'

concentrations Sewers

Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral leanthly
Ingestion Inhalation Average

#j. ItemicRadionuclide Class ALI ALI DAC Air Water Concentration4

alo. @Cl) GCI) (#Ci/ml) GCi/st) GCl/el) (yct/al)
l
a

.

I

Example: If radionuclides "A," "3," and "C" are present in concentrations CA, Cg, and CC, and if |' - the applicable DACs are DAc , DAC , and DAc , respectively, then the, concentrations shall be limited
'

a c
so that the following retstlanship exists:

c C. c ia c . ,

51 )
,. ,

DACa DAC DAC ;s c

i

,

[

.. i

!

:
i

|
,

f. ki : .

!

|
|

,

P
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9

APPENDIX C4

-.

OUANTITIES' OF LICENSED OR REGISTERED MATERIAL REOUIRING LABELING

Raolonucilce Quantity RadlonuC11de . Quantity
faci)+ fnci)*, _ , _ _ _ , , ,

I Actinium-224 1 Barium-126 1,000
Actinium-225 0.01 Barium-128 100

#

Actinium-226 0.1 Barium-131 100
Actinium-227 0.001 Barium-131m 1,000'

Actinium-228 1 Barium-133 100,

Aluminum-26 10 Barium-133m 100'

Americium-237 1,000 Barium-135m 100
Americium-238 100 Barium-139 1,000*

,

I Americium-239 1/000 Barium-140 100
Americium-240 100 Barium-141 1,000-
Americium-241 0.001 Barium-142' 1,000
Americium-242 10 Berkelium-245 100
Americium-242m 0.001 Berkelium-246 100

t Americium-243 0.001 Berkelium-247 0.001 '
'

Americium-244 10 Berkelium-249 0.,1
. Americium-244m 100 Berkelium-250 10. .

Americium-245 1,000 Beryllium-10 1
; Americium-246 1,000 Beryllium-7 1,000
i Americium-246m 1,000 Bismuth-200 1,000
i Antimony-116' 1,000 Bismuth-201 1,000

Antimony-116 1,000 Bismuth-202 1,000
. Antimony-116m 1,000 Bismuth-203 100' Antimony-117 1,000 Bismuth-205 100

Antimony-118m 1,000 Bismuth-206 100
Antimony-119 1,000 Bismuth-207 10,

Antimony-120 (16m) 1,000 Bismuth-210 1 '

; Antimony-120 (5. 76d) 100 Bismuth-210m 0.1 i
- Antimony-122 100 Bismuth-212 10

Antimony-124 10 Bismuth-213 10
Antimony-124m 1,000 Bismuth-214 100

: Antimony-125 100 Bromine-74 1,000
Antimony-126 100 Bromine-74m 1,000
Antimony-126m 1,000 Bromine-75 1,0004

Antimony-127 100 Bromine-76 100
Antimony-128 (10. 4m) 1,000 Bromine-77 1,000 -

; Antimony-12 8 ( 9.Olh) 100 Bromine-80 1,000
Antimony-129 100 Bromine-80m 1,000
Antimony-130 1,000 Bromine-82 100
Antimony-131 1,000 Bromine-83 1,000
Argon-39 1,000 Bromine-84 1,000
Argon-41 1,000 Cadmium-104 1,0004

Arsenic-69 1,000 Cadmium-107 1,000

|i
Arsenic-70 1,000 Cadmium-109 1
Arsenic-71 100 Cadmium-113 100
Arsenic-72- 100 Cadmium-113m 0.1
Arsenic-73 100 Cadmium-115 100 *

<

Arsenic-74 100 Cadmium-115m 10
Arsenic-76 100 Cadmium-117 1,000
Arsenic-77 100 Cadmium-117m 1,000
Arsenic-78 1,000 Calcium-41 100
Astatine-207 100 Calcium-45 100
Astatine-211 10 Calcium-47 100 ,

* To convert pCi to kBq, multiply the pci value by 37.
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APPENDIX C

OUANTITIES* OF LICENSED OR REGISTERED MATERIAL REOUIRING LABELING

Raolonucalce Quantity Racionuc11ce

Quantity ,

I

(uci)+ (uti)*
l

jCaliforniumI 44 100 Curium-245 . .os,2
Californium-246 1 Curium-246 0.001 1

Californium-248 0.01 Curium-247 0.001 |

Californium-249 0.001 Curium-248 0.001
'

Californium-250 0.001 Curium-249 1,000 i

Californium-251 0.001 Dysprosium-155 1,000 '

Californium-252 0.001 Dysprosium-157 1,000

Californium-253 0.1 Dysprosium-159 100
Californium-254 0.001 Dysprosium-165 1,000

Carbon-11 1,000- Dysprosium-166 100-

Carbon-14 1,000 Einsteinium-250 100 l

Cerium-134 100 Einsteinium-251 100
Cerium-135 100 Einsteinium-253 0.1

Cerium-137 1,000 Einsteinium-254 0.01

Cerium-137m 100 Einsteinium-254m 1

Cerium-139' 100 Erbium-161 1,000 ,

Cerium-141- 100 Erbium-165 1,000

Cerium-143 100 Erbium-169 100 ,

Cerium-144 1 Erbium-171 100 1

Cesium-125 1,000 Erbium-172 100
Cesium-127 ,, 1,000 Europium-145 100
Cesium-129 1,000 Europium-146 100
Cesium-130 1,000 Europium-147 100
Cesium-131 1,000 Europium-148 10
Cesium-132 100 Europium-149 100

*

Cesium-134 10 Europium-150 (12. 62h) 100
Cesium-134m 1,000 Europium-150 (34. 2y) 1 :

Cesium-135 100 Europium-152 1

Cesium-135m 1,000 Europium-152m 100
Cesium-136 10 Europium-154 1

Cesium-137 10 Europium-155 10 i

Cesium-138 1,000 Europium-156 100
Chlorine-36 10 Europium-157- 100
Chlorine-38 1,000 Europium-158 1,000

Chlorine-39 1,000 Fermium-252 1

Chromium-48 1,000 Fermium-253 1

Chromium-49 1,000 Fermium-254 10
Chromium-51 1,000 Fermium-255 1

Cobalt-55 100 Fermium-257 0.01

' Cobalt-56 10 Fluorine-18 1,000

Cobalt-57 100 Francium-22 100
Cobalt-58 TOO Francium-223 100
Cobalt-58m 1,v00 Gadolinium-145 1,000

Cobalt-60 1 Gadolinium-146 10
Cobalt-60m 1,000 Gadolinium-147 100
Cobalt-61 1,000 Gadolinium-148 0.001
Cobalt-62m 1,000 Gadolinium-149 100
Copper-60 1,000 Gadolinium-151 10
Copper-61 1,000 Gadolinium-152 100
Copper-64 1,000 Gadolinium-153 10
Copper-67 1,000 Gadolinium-159 100
Curium-238 100 Gallium-65 1,000 !

Curium-240 0.1 Gallium-66 100 !

Curium-241 1 Gallium-67 1,000 i

Curium-242 0.01 Gallium-68 1,000 |

Curium-243 0.001 Gallium-70 1,000 |

Curium-244 0.001 Gallium-72 100 1

To convert pCi to kBq, multiply the pCi value by 37.*

i
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APPENDIX C

OUANTITIES' OF LICENSED OR REGISTERED MATERIAL REOUIRING LABELING
|
!

Radlonuclide Quantity Radionuclice 1

- Quantity j

(uC1)* fnCi)* |

Gallium-73 1,000 Indium-119m 1,000
Germanium-66 1,000 lodine-120 100 -i
Germanium-67 1,000 ' Iodine-120m- 1,000 '

Germanium-68 10 Iodine-121 1,000
Germanium-69 'A , 0 0 0 Iodine-123 100. ;

Germanium-71 1,000 Iodine-124 10 :

Germanium-75 1,000 Iodine-125 1 - '
.

Germanium-77 1,000- Iodine-126 1
Germanium-78 1,000 Iodine-128 1,000 ;

Gold-193- 1,000 . Iodine-129 1 |
Gold-194 100 Iodine-130 10 ,

Gold-195 10 Iodine-131 1 ;

Gold-198 100 Iodine-132 100 :
''Gold-198m 100 Iodine-132m 100 !

Gold-199 100 Iodine-133 10 t

Gold-200 1,000 Iodine-134 1,000 i

Gold-200m 100 Iodine-135 100 |
.. Gold-201 .1,000 Iridium-182 1,000 *

Hafnium-170 - 100 Iridium-184 1,000 ;

Hafnium-172 1 Iridium-185 1,000 i

Hafnium-173 1,000 Iridium-186 100 *

' Hafnium-175 100 Iridium-187 1,000 !
'

Hafnium-177m 1,000 Iridium-188 100
Hafnium-178m 0.1 Iridium-189 100 *

Hafnium-179m 10 Iridium-190 100 |
Hafnium-180m 1,000 Iridium-190m 1,000- +

Hafnium-181- 10 Iridium-192 (73. Bd) 1 !
'

Hafnium-182 0.1 Iridium-192m(1. 4m) 10
Hafnium-182m 1,000 Iridium-194 100
Hafnium-183 1,000 Iridium-194m 10

.

j

Hafnium-184 100 Iridium-195. 1,000
Holmium-155 1,000 Iridium-195m 1,000

'
Holmium-157 1,000- Iron-52 100
Holmium-159 1,000 Iron-55 100 ;

Holmium-161 -1,000 Iron-59 10 i
*

Holmium-162 1,000 Iron-60 1 !

Holmium-162m 1,000 Krypton-74 1,000 t

Holmium-164 1,000 Krypton-76 1,000
Holmium-164m 1,000 Krypton-77 1,000 :
Holmium-166 100 Krypton-79 1,000 i

Holmium-166m 1 Krypton-81 1,000 i
Holmium-167 1,000 Krypton-83m 1,000 |
Hydrogen-3 1,000 Krypton-85 1,000
Indium-109 1,000 Krypton-85m 1,000 $

Indium-110 (69.1m) 1,000 Krypton-87 1,000 |
'~ Indium-110m (4. 9h) 1,000 . Krypton-88 1,000

Indium-111 100 Lanthanum-131 1,000 '

Indium-112 1,000 Lanthanum-132 100 !

Indium-113m 1,000 Lanthanum-135 1,000
Indium-114m 10 Lanthanum-137 10
Indium-115 100 Lanthanum-138 100

'Indium-115m 1,000 Lanthanum-14 1,000
1,000 Lanthanum-140 100Indium-116m -

Indium-117 1,000 Lanthanum-141 '100
Indium-117m 1,000 Lanthanum-143 1,000

* To convert pCi.to kBq, multiply the pCi value by 37.
1194 -
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APPENDIX C
SQ.UANTITIES OF__. LICENSED OR REGISTERED MATERIAL REOUIRING LABELING

Radionuclide Quantity RacionucilceQuantsty
-. .hC.il . . . _ . ._ _. __ ..____ .y g y .-... . - . .... .

Lead-195m 1,000 Neodymium-147 100Lead-198 1,000 Neodymium-149 1,000
Lead-199 1,000 Neodymium-151 1,000
Lead-200 100 Neptunium-232 100
Lead-201 1,000 Neptunium-233 1,000
Lead-202 10 Neptunium-235 100Lead-202m 1,D00 Neptunium-2 3 6 (1.15E+ 5y) 0.001Lead-203
Lead-205

.

1,000 Neptunium-2 3 6 (22. Sh) 1,

100 Neptunium-237 0.001,

Lead-209 1,000 Neptunium-238 10
Lead-210 0.01 Neptunium-239 100
Lead-211 100 Neptunium-240 1,000
Lead-212 1 Neptunium 234 100Lead-214 100 Nickel-56 100
Lutetium-169 100 Nickel-57 100
Lutetium-170 100 Nickel-59 100
Lutetium-171' 100 Nickel-63 100
Lutetium-172 100 Nickel-65 1,000
Lutetium-173 10 Nickel-66 10
Lutetium-174 10 Niobium-88 1,000
Lutetium-174m 10 Niobium-89(122 min) 1,000
Lutetium-176 100 Niobium-89m (66 min) 1,000
Lutetium-176m 1,000 Niobium-90 100
Lutetium-177 100 Niobium-93m 10
Lutetium-177m 10 Niobium-94 1 |Lutetium-178 1,000 Niobium-95 100 i
Lutetium-178m 1,000 Niobium-95m 100
Lutetium-179 1,000 Niobium-96 100
Magnesium-28 100 Niobium-97 1,000
Manganese-51 1,000 Niobium-98 1,000
Manganese-52 100 Osmium-100 1,000
Manganese-52m 1,000 Osmium-181 1,000
Manganese-53 1,000 Osmium-182 100
Manganese-54 100 Osmium-185 100
Manganese-56 1,000 Osmium-189m 1,000
Mendelevium-257 10 Osmium-191 100
Mendelevium-258 0.01 Osmium-191m 1,000 1

Mercury-193 1,000 Osmium-193 100 |
Mercury-193m 100 Osmium-194 1 1

Mercury-194 1 Palladium-100 100 I

Mercury-195 1,000 Palladium-101 1,000
Mercury-195m 100 Palladium-103 100
Mercury-197 1,000 Palladium-107 10
Mercury-197m 100 Palladium-109 100
Mercury-199m 1,000 Phosphorus-32 10
Mercury-203 100 Phosphorus-33 100
Mol denum-101 1,000 Platinum-186 1,000
Mol bdenum-90 100 Platinum-188 100
Mol enum-93 10 Platinum-189 1,000
Mol enum-93m 100 Platinum-191 100
Mol bdenum-99 100 Platinum-193 1,000
Ne ymium-136 1,000 Platinum-193m 100
Neodymium-138 100 Platinum-195m 100
Neodymium-139 1,000 Platinum-197 100
Neodymium-139m 1,000 Platinum-197m 1,000
Neodymium-141 1,000

* To convert Ci to kBq, multiply the pCi value by 37.
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APPENDTX C

QUANTI _ TIES * OF LICENSED OR REGISTERED MATERI AL REOUIRING LABELING

RadionucTide guan ti t.y Radienuclica~ ~ - ~ ~

Quantity fuCi)*t u CL)_*.,__

Platinum-199 1,000 Radium-225 0.1

Platinum-200 100 Radium-226 0.1

Plutonium-234 10 Radium-227 1,000

Plutonium-235 1,000 Radium-228 0,1

Plutonium-236 0.001 Radon-220 1

Plutonium-237 100 Radon-222 1

Plutonium-238 0.001 Rhenium-177 .,000'

Plutonium-139 0.001 Rhenium-178 1,000
*

Plutonium-240 0.001 Rhenium-181 1,000

Plutonium-241 0.01 Rhenium-182 (12. 7h) 1,000

Plutonium-242 0.001
*

Rhenium-182 (64.Oh) 100

Plutonium-243 1,000 Rhenium-184 100

Plutonium-244 0.001 Rhenium-184m 10

Plutonium-245 100 Rhenium-186 100

Polonium-203 1,000 Rhenium-186m 10

Polonium-205- 1,000 Rhenium-187 1,000

Polonium-2Q7 . 1,000 Rhenium-188 100

Polonium-210 0.1 Rhenium-188m' 1,000

Potassium-40 100 Rhenium-189 100

Pctassium-42 1,000 Rhodium-100 100

Potassium-43 1,000 Rhodium-101 10

Potassium-44 1,000 Rhodium-101m 1,000

Potassium-45 1,000 Rhodium-102 10

Praseod ium-136 1,000 Rhodium-102m 10

Praseod ium-137 1,000 Rhodium-103m 1,000

Praseod ium-138m 1,000 Rhodium-105 100

Praseod um-139 1,000 Rhodium-106m 1,000

Praseod ium-142 100 Rhodium-107 1,000

P2caseod lum-142m 1,000 Rhodium-99 100

Praseod ium-143 100 Rhodium-99m 1,000

- Praseod lum-144 1,OVO Rubidium-79 1,000

| Praseod ium-145 100 Rubidium-81 1,000

Praseodymium-147 1,000 Rubidium-81m 1,000

Promethium-141 1,000 Rubidium-82m 1,000

Promethium-143 100 Rubidium-83 100
Promethium-144 10 Rubidium-84 100

Promethium-145 10 Rubidium-86 100
Promethium-146 1 Rubidium-87 100
Promethium-147 10 Rubidium-88 1,000

Promethium-148 10 Rubidium-89 1,000

Promethium-148m 10 Ruthenium-103 100

Promethium-149 100 Ruthenium-105 1,000

Promethium-150 1,000 Ruthenium-106 1

Promethium-151 100 Ruthenium-94 1,000

Protactinium-227 10 Ruthenium-97 1,000

Protactinium-228 1 Samarium-141 1,000

Protactinium-230 0.1 Samarium-141m 1,000

Protactinium-231 0.001 Samarium-142 1,000

Protactinium-232 1 Samarium-145 100

Protactinium-233 100 Samarium-146 1

Protactinium-234 100 Samarium-147 100

f Radium-223 0.1 Samarium-151 10
Radium-224 0.1 Samarium-153 100

[

i

|
To convert gCi to kBq, multiply the pCi value by 37.*
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APPEtTDIX C
|

OUANTITIES* OF LICENSED OR REGISTERED MATERIAL REOUIRING LABELING !

gagnuclice Quantity Racionuclice
,

. .....,
(uCi)* (uC1) *

Cama rium - l' . !.00b iantalum-182m j,000
Samarium-156 1,000 Tantalum-183 100
Scandium-43 1,000 Tantalum-184 100
Scr.ndium 44 100 Tantalum-185 1,000
Scandium-44m 100 Tantalum-186 1,000
Scandium-46 10 Technetium-101 1,000
Scandium-47 100 Technetium-104 1,000
Scandium-48 10 Technetium-93 1,000
Scandium-49- 1,000 Technetium-93m 1,000
Selenium-70 1,000 Technetium-94 1,000-

Selenium-73 100 Technetium-94m 1,000
Selenium-73m 1,000 Technetium-96 100
Selenium-75 100 Technetium-96m 1,000
Selenium-79 100 Technetium-97 1,000
Selenium-81 1,000 Technetium-97m 100
Selenium-81m 1,000 Technetium-98 10
Selenium-83 1,000 Technetiumv99 - 100
Silicon-2 1 Technetium-99m 1,000
Silicon-31 1,000 Tellurium-116 1,000
Silver-102 1,000 Tellurium-121 100
Silver-103 1,000 Tellurium-121m 10
Silver-104' 1,000 Tellurium-123 100
Silver-104m 1,000 Tellurium-123m 10
Silver-105 100 Tellurium-125m 10
Silver-106 1,000 Tellurium-127 1,000 i

Silver-106m 100 Tellurium-127m 10
Silver-108m 1 Tellurium-129 1,000
Silver-111 100 Tellurium-129m 10 |

Silver-112 100 Tellurium-131 100
Silver-115 1,000 Tellurium-131m 10
Silver-110m 10 Tellurivm-132 10
Sodium-22 10 Tellurium-133 1,000
Sodium-24 100 Tellurium-133m 100
Strontium-80 100 Tellurium-134 1,000
Strontium-81 1,000 Terbium-147 1,000
Strontium-83 100 Terbium-149 100
Strontium-85 100 Terbium-150 1,000
Strontium-85m 1,000 Terbium-151 100
Strontium-87m 1,000 Terbium-153 1,000
Strontium-89 10 Terbium-154 100
Strontium-90 0.1 Terbium-155 1,000
Strontium-91 100 Terbium-156 100
Strontium-92 100 Terbium-156m(5.Oh) 1,000
Sulfur-35 100 Terbium-156m (24. 4h) 1,000
Tantalum-172 1,000 Terbium-157 10
Tantalum-173 1,000 Terbium-158 1
Tantalum-174 1,000 Terbium-160 10
Tantalum-175 1,000 Terbium-161 100
Tantalum-176 100 Thallium-194 1,000
Tantalum-177 1,000 Thallium-194m 1,000
Tantalum-178 1,000 Thallium-195 1,000
Tantalum-179 100 Thallium-197 1,000
Tantalum-180 100 Thallium-198 1,000
Tantalum-180m 1,000 Thallium-198m 1,000
Tantalum-182 10 Thallium-199 1.000

* To convert gCi to kBq, multiply the pCi value by 37
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APPEllDlX C
l
I

QpANTI,_Tfg_S,',,OF.,LICEJ{ SED OR ,REGISTE2EE f4TERIAL R_EQUIRING LABELING

RadionuC11CO. Quantity Rad j onu c .,1d~i'

Ouantity
Mi) *GII' Li.'. .- . . . . ._ . .. ... _

Thallium-200 1,000 Uranium- 2 3 'a 100
Thallium-201 1,000 Uranium-232 0.001

Thallium-202 100 Uranium-233 0.001

Thallium-204 100 Uranium-234 0.001

Thorium-226 10 Uranium-235 0.001

Thorium-227 0.01 Uranium-236 0,003

Thorium-228- 0.001 Uranium-237 100 t

Thorium 229 0,001 Uranium-238 100 |.
i

Thorium-230 0.001 Uranium-239 1,000

Thorium-231 100 Uranium-240 100

Thorium-232 100- Uranium-natural 100
Thorium-234 10' Vanadium-47 1,000 !

Thorium-natural 100 Vanadium-48 100
Thulium-162 1,000 Vanadium-49 1,000

Thulium-166 100. Xenon-120 1,000

Thulium-167 100 Xenon-121 1,000 ;

Thulium-170 '10 Xenon-122 1,000

Thulium-171 10 Xenon-123 1,000 ;

Thulium-172 100 Xenon-125 1,000

Thulium-173'' 100 Xenon-127 1,000
i

Thulium-175 1.000 Xenon-129m 1,000

Tin-110 100 Xenon-131m 1,000

Tin-111 1,000 Xenon-133 1,000

Tin-113 100 Xenon-133m 1,000

Tin-117m 100 Xenon-135 1,000 ,

Tin-119m 100 Xenon-13Sm 1,000

Tin-121 1,000 Xenon-138 1,000

Tin-121m 100 Ytterbium-162 1,000

Tin-123 10 Ytterbium-166 100
Tin-123m 1,000 Ytterbium-167 1,000

Tin-125 10 Ytterbium-169 100
Tin-126. 10 Ytterbium-175 100

- Tin-127 1,000 Ytterbium-177 1,000

Tin-128 1,000 Ytterbium-178 1,000

Titanium-44 1 Yttrium-86 100

Titanium-45 1,000. Yttrium-86m 1,000

Tungsten-176 1,000 Yttrium-87 100 ,

Tungsten-177 1,000 Yttrium-88 10
Tungsten-178 1,000 Yttrium-90 10
Tungsten-179 1,000 Yttrium-90m 1,000

Tungsten-18 100 Yttrium-91 10

Tungsten-181 1,000 Yttrium-91m 1,000

Tungsten-187 100 Yttrium-92 100
-

Tungsten-188 10 Yttrium-93 100
Uranium-230 0.01 Yttrium-94 1,000

Yttrium-95 1,000

!

* To convert pCi to kBq, multiply the pCi value by 37. ,

!

!
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rapEnorx c

QUA2HJTI,ES_2.,.Of.. LICENSED OR, REG.IS,TER.ED_ M,TER,T3L REOUIRING LABELING

P4c1onuc11de
-~

~ ~ QUI ~n ti t y R5ifiIin~ublidi:
Quantity

!F f_i,11 . iFGil* ..
..___... . _ _ . . . . -

'

Zinc-62 100
Zinc-63 1,000
Zine-65 10
Zinc-69 1,000
Zinc-69m 100
Zine-71m 1,000
Zinc-72 100
Zirconium-86 100
Zirconium-88 10 .

Zirconium-89 100
Zirconium-93 1

-

Zirconium-95 10
Zirconium-97 100

,

. . . <

-

uty alpha-emitting Any radionuclide
radionuclide not other than alpha-
listed above or emitting radionuclides
mixtures of alpha not listed above, or

emitters of unknown mixtures of beta
composition 0.001 emitters of unknown

composition 0.01

* To convert pCi to kBq, multiply the pCi value by 37.
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A*rPENDlX C

QU).NTITIES* OF LICENSEQ _OR REGISTERED _ MATERIAL REOUIRING LABELING

Radicnuclicc Quantity Radlonuclice
Quantity
.. . ILCi)* __ _ (uci)+

NOTE: For purposes of RH 4.28.5, 4.31.1, and 4.51.1 where there is involved a
combination of radionuclides in known amounts, the limit for the combination
shall be derived as follows: determine, for each radionuclide in the combina-
tion, the ratio between the quantity present in the combination and the limit
otherwise established for the specific radionuclide when not in combination.
The sum of such ratios for all radionuclides in the combination may not exceed

that.is, unity."1" --

.

*The quantities listed above were derived by taking 1/10th of the most
restrictive ALI listed in Table I, Columns 1 and 2, of Appendix B to Part 4,
rounding to the nearest factor of 10, and constraining the values listed
between 37 Bq and 37 MBq (0.001 and 1,000 pCi) . Values of 3.7 MBq (100 pCi)
have been assigned for radionuclides having a radioactive half-life in excess
of E+9 years, except rhenium, 37 MBq (1,000 pCi), to take into account their
low specif.ic activity.

. . .
-

.

..

* To convert pCi to kBq, multiply the pCi value by 37.

|

.
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APPENDIX D

REQUIREMENTS FOR TRANSFER OF LOW-LEVEL RADIOACTIVE WASTE
FOR DISPOSAL AT LAND DISPOSAL FACILITIES AND MANIFESTS

I. Manifest

The shipment manifest shall contain the name, address, and telephone number
of the person generating the waste. The manifest shall also include the name,
address, and telephone number or the name and U.S. Environmental Protection
Agency hazardous waste identification number of the person transporting the
waste to the land disposal facility. The manifest shall also indicate: a
physical description of the waste, the volume, radionuclide identity and
quantity, the total radioactivity, and the principal chemical form. The
solidification agent shall be specified. Waste containing more than 0.1%
chelating agents by weight shall be identified and the weight percentage of
the chelating agent estimated.' Wastes' classified a's'C1' ass A, Class B, or
Class C in Section I of Appendix E shall be clearly identified as such in the
manifest. The total quantity of the radionuclides hydrogen-3, carbon-14,
technetium-99, and iodine-129 shall be shown. The manifest required by this
paragraph may be shipping papers used to meet U.S. Department of Transporta-
tion or U.S. Environmental Protection Agency regulations or requirements of
the receiver, provided all the required information is included. Copies of
manifests required by this section may be legible carbon copies or legible
photocopies.

II. Certification

The waste generator shall include in the shipment manifest a certification
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 U.S. Department of Transportation and the
Department. An authorized representative of the waste generator shall sign
and date the manifest.

III. Control and Tracking

a) Any radioactive waste generator who transfers radioactive waste to a land
disposal facility or a licensed waste collector shall comply with the
requirements in (a) (1) through (8). Any radioactive waste generator who !

transfers waste to a licensed waste processor who treats or repackages |
waste shall comply with the requirements of (a) (4) through (8). A licensee i

shall: 1

1) Prepare all wastes so that the waste is classified according to
'Section I of Appendix E and meets the waste characteristics require-

ments in Section II of Appendix E;

2) Label each package of waste'to identify whether it is Class A waste, I

Class B waste, or Class C waste, in accordance with Section I of )
Appendix E; |

|
3) Conduct a quality control program to ensure compliance with Section I )

and II of Appendix E; the program shall include management evaluation
of audits;
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4) Prepare shipping manifests to meet the requirements of Section I and
II;

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

6) Include one copy of the manifest with the shipment;

7) Retain a copy of the manifest and documentation of acknowledgment of
receipt as the record of transfer of licensed material as required by j

RH 3.22 of these regulations; and '

8) Fb any shipments or any portion of a shipment for which acknowl-
]

edgment of receipt has not been received within the times set forth On
this section, conduct an investigation in,,_accordance with Section III.
(e) .

b) Any waste collector licensee who handles only prepackaged waste shall:

1) Acknowledge receipt of the waste from the generator within 1 week of I

receipt by returning a signed copy of the manifest or equivalent
documentation;

2) Prepare a new manifest to reflect consolidated shipments; the new I

manifest shall serve as a listing or index for the detailed generator i

manifests. Copies of the generator manifests shall be a part of the i
new mr.cifest. The waste collector may prepare a new manifest without

'

attaching the generator manifests, provided the new manifest contains
for each packr.ge the information specified in Section I. The collec-
tor licensee shall certify that nothing has been done to the waste
that would invalidate the generator's certification;

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

l

4) Include the new manifest with the shipment to the disposal site,
|

'

5) Retain a copy of the manifest and documentation of acknowledgement of '

receipt as the record of transfer of licensed material as required by ,

RH 3.22 of these regulations, and retain information from generator |

manifest until disposition is authorized by the Department; and !

6) For any shipments or any portion of a shipment for which acknowledge-
ment of receipt is not received within the times set forth in this
section, conduct an investigation in accordance with Section III.(e).

c) Any licensed waste processor who treats or repackages wastes shall:

1) Acknowledge receipt of the waste from the generator within 1 week of
receipt by returning a signed copy of the manifest or equivalent
documentation;

2) Prepare a new manifest that meets the requirements of Section I and
II. Preparation of the new manifest reflects that the processor is
responsible for the waste;
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3) Prepare all wastes so that the waste is classified according to
Section I of Appendix E and meets the waste characteristics require-
ments in Section II of Appendix E;

4) Label each package of waste to identify whether it is Class A waste,
Class B' waste, or Class C waste, in accordance with Section I and III
of. Appendix E;

5) Conduct a quality control program to ensure compliance with Section I
and II of Appendix E. The program shall include management evaluation
of audits;

6) Forward a copy of the new manifest to the disposal site operator or
waste collector at the time of shipment, or deliver to a collector at
the time the waste is collected, obtaining acknowledgement of receipt
in the form of a signed copy of the manifest or equivalent documenta-
tion by the collector;

7) Include the new manifest with the shipment;

8) Retain copics of original manifests and new manifests and*documenta-
tion of acknowledgement of receipt as the record of transfer of
licensed material required by RH 3.22 of these regulations; and

9) For.any shipment or portion of a shipment for which acknowledgement is
not received within the times set forth in this section, conduct an
investigation in accordance with Section III. (e) .

d) The land disposal facility operator shall:

1) Acknowledge receipt of the waste within 1 week of receipt by returning
a signed copy of the manifest or equivalent documentation to the
shipper. The shipper to be notified is the licensee who last pos-
sessed the waste and transferred the waste to the operator. The
returned copy of the manifest or equivalent documentation shall

( indicate any discrepancies between materials listed on the manifest
! and materials received;

2) Maintain copies of all completed manifests or equivalent documentation
until the Department authorizes their disposition; and

3) Notify the shipper, that is, the generator, the collector, or proces-
sor, and the Department when any shipment or portion of a shipment has
not arrived within 60 days after the advance manifest was received.

e) Any shipment or portion of a shipment for which acknowledgement is not
received within the times set forth in this section shall:

1) Be investigated by the shipper if the shipper has not received notifi-
cation or receipt within 20' days after transfer; and

2) Be traced and reported to whom. The investigation.shall include
tracing the shipment and filing a report with the Department. Each
licensee who conducts a trace investigation shall file a written
report with the Department within 2 weeks of completion of the inves-

,

tigation.

4 - 129
.

1

January 1, 1994

.

,



.. _. - - - .--- - ~_ _- .__

9

|

.

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 wasteinvolves two considerations. First, consideration must be given to the
concentration of long-lived radionuclides (and their shorter-lived precur-
scrs) 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-livedradionuclides could cause exposures. In addition, the magnitude of the
potential dose is limited by the concentration and availability of theradionuclide at the time of exposure. Second, consideration must be given
to the concentration of shorter-lived' ridionuclides for whichlequirements ;

on institutional controls, waste form, and disposal methods are effective.
b) Classes of waste.

d 1) 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

isection II. (a). If Class A waste also meets the stability require-
Jments set forth in Section II. (b), it is not necessary to segregate,

the waste for disposal. j
-

l2) 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 Section II. '

3). Class C waste is waste that not only must meet more rigorous require- '

,

ments 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'

Section II.
2

i c) Classification determined by lona-lived radionuclides. If the radioactive
waste contains only radionuclides listed in Table I, classification shallbe determined as follows:

1) If the concentration does not exceed 0.1 times the value in Table I,
j the waste is Class A.
j

2) If the concentration exceeds 0.1 times the value in Table I, but does
not exceed the value in Table I, the waste is Class C.

3) If the concentration exceeds the value in Table I, the waste is not
generally acceptable for land disposal.

4

4) For wastes containing mixtures of radionuclides listed in Table I, che'

total concentration shall be determined by the sum of fractions rule
described in Section I. (g) of this Appendix.
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TABLE I

Concentration
Radionuclide - curie / cubic mecer* nanocurie/granP

(Ci/m') (nCi/g)--

!

!
1

.

C-14 in activated metal 80
C-14 8

Ni-59 in activated metal 220
Nb-94 in activated metal 0.2 |

I-129 0.08 |

'Tc-99 3 ,

Alpha emitting transuranic
radionuclides with half- ;

life greater thare five. - - -
;

100 ;years
Cm-242 20,000 [

'Ra-226 100 t

Pu-241 3,500 )
,

,

I
. . .

*To convert the C1/m values to gigabecquerel (GBq) per cubic meter, t
8

*multiply the Ci/m' value by 37.

*To convert the nCi/g values to becquerel (Bq) per gram, multiply the !
nCi/g value by 37. {

d) classification deter =4nad by short-lived radionuclides. If the waste does j

not contain any of the radionuclides listed in Table.I, classification i

shall be determined based on the concentrations shown in Table II. I

However, 'as specified in Section I. (f) of this Appendix, if radioactive !

waste does not contain any nuclides listed in either Table I or.II, it is. |
.

Class A. I

1) If the concentration does not exceed the value in Column 1, the waste j
is Class A.

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

-3) If the concentration exceeds the value in Column 2 but does not exceed ,

the value in Column 3, the waste is Class C. |

4) If the concentration exceeds the value in Column 3, the waste is.not i
'

generally acceptable for near-surface disposal.

5)' For wastes containing mixtures of the radionuclides listed in Table
II, the total concentration shall be determined by the sum of frac- |

tions rule described in Section I. (g) . ,

i
|

|

!
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TABLE II

Radionuclide Concentration, curie / cubic meter *
* Column 1 Column 2 Column 3

Total of all radio-
nuclides with less
than 5-year half-
life 700 * +

Co-60 700 * *
Cs-137 1 44 4600,

H-3 40 .* *
Ni-63 3.5 70 700
Ni-63 in activated
metal 35

~ ' '700 7000
Sr'-90 0.04 150 7000

*Dith>artment NOTE: To convert the Ci/m value to gigabecquerel (GBq)8

per cubic meter, multiply the Ci/m value by 37. There are no limits2

established for these radionuclides in Class B or C wastes. Practical
considerations such as the effects of extenzal 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 concentrationc of other radionuclides in Table II detennine
the waste to be Class C independent of these radionuclides,

e) classification deter =4aad' by both loncr- =nd short-lived radionuclides. If
the radioactive waste contains a mixture of radionuclides, some of which
are listed in Table I and some of which are listed in Table II, classifi-
cation shall be detennined as follows:

1) If the concentration of a radionuclide listed in Table I is less than
0.1 times the value listed in Table I, the class shall be that deter-
mined by the' concentration of radionuclides listed in Table II.

2) If the concentration of a radionuclide listed in Table I exceeds 0.1
times the value listed in Table I, but does not exceed the~value in
Table I, the waste shall be class C, prov.ded the concentration of
radionuclides listed in Table II does not exceed the value shown in
Column 3 of Table II.

f) classification of wastes with radionuclides other ehan 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.

.
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g) The sum of the fractions rule for mixtures of radionuclides. For determin- 4

ing classification for waste that contains a mixture of radionuclides, it
is necessary to determine the sum of fractions by dividing each radionucli-
de's concentration by the appropriate limit and adding the resulting
values. The appropriate limits must all be taken from the same column of
the same table. The sum of the fractions for the column must be less than *

1.0 if the waste class is to be determined by that column. Example: A
waste contains Sr-90 in a concentration of 1.85 TBq/m (50 Ci/m ) and Cs-2 2

137 in a concentration of 814 GBq/m (22 Ci/m') . Since the concentrations3

both exceed the values in Column 1, Table II, they must be compared to
Column 2 values. For Sr-90 fraction, 50/150 = 0.33., for Cs-137 fraction,
22/44 = 0.5; the sum of the fractions = 0.83. Since the sum is less than
1.0, the waste is Class B.

h) Determihation of concentrations in wastes. The concentration of a radionu-
clide 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 radionucl'ide material accountability,'if there is reason-
able 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
becquerel (nanocurie) per gram.

II. Radioactive Waste Characteristics
a) The following are minimum requirements for all classes cf waste and are

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

1) Wastes shall be packaged in conformance with the conditions of the
license issued to the site operator to which the waste will be
shipped. Where the conditions of the site license are more restrie-
tive than the provisions of Part 4, the site license conditions shall
govern.

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

3) Liquid waste shall be packaged in rufficient absorbent material to
absorb twice the volume of the liquid.

4) Solid waste containing liquid shall contain as little free-standing |
and non-corrosive liquid as is reasonably achievable, but in no case i

shall the liquid exceed it of the volume.

5) Waste shall not be readily capable of detonation or of explosive i
idecomposition or reaction at normal pressures and temperatures, or of

explosive reaction with water.

6) Waste shall not contain, or be capable of generating, quantities of
toxic gases, vapors, or fumes harmful to persons transporting, han-
dling, or disposing of the waste. This does not apply to radioactive
gaseous waste packaged in accordance with Section II. (a) (B) .
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7) Waste must not be pyrophoric. Pyrophoric materials contained in
wastes shall be treated, prepared, and packaged to be nonflammable.'

'

8) Wastes in a gaseous form shall be packaged at an absolute pressure"

that does not exceed 1.5 atmospheres at 20*C. Total activie/ shall '

not exceed 3.7 TBq (100 Ci) per container.
'

-

.,

9) Wastes containing hazardous, biological, pathogenic, or infectious
material shall be treated to reduce to the maximum extent practicable'

the potential has:ard from the non-radiological materials.

I'
b) The following requirements are intended to provide stability of the wast.e.

Stability is intended to ensure that the waste does not degrade and affect ;

overall stability of the site through slumping, collapse, or other failure
of the disposal unit and thereby lead to water infiltration. Stability is,

also a factor in limiting exposure to an inadvertent intruder, since it
provides a recognizable and nondispersible waste.

'- 1) Waste'shall have structural stability. A structurally stable waste
form will generally maintain its physical dimensions and its form,

i under the expected disposal conditions such as weight of overburden
and compaction equipment, the presence of moisture, and microbial
activity, and internal factors such as radiation effects and chemical |>

] changes. Structural stability can be provided by the waste fom -

itself, processing the waste to a stable fonn, or placing the waste in
a disposal container or structure that provides stability after

,

disposal.

! 2) Notwithstanding the provisions in Section II. (a) (3) and (4) , liquid ;

wastes, or wastes containing liquid, shall be converted into a fonn '

,

that contains as little free-standing and non-corrosive liquid as is
; reasonably achievable, but in no case shall the liquid exceed 1% of

the volume of the waste when the waste is in a disposal container
designed to ensure stability, or 0.5% of the volume of the waste for
waste processed to a stable form.

3) Void spaces within the waste and between the waste and its package4

shall be reduced to the extent practicable.

j UL, Labelina |

Each package of waste shall be clearly labeled to identify whether it is Class
i A, Class B, or Class C waste, in.accordance with Section I,
1

*See RH 1.4 of these regulations for definition of pyrophoric. 1

|

,
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[Part 4

APPENDIX F '

'
,

QUAFTITIBS FOR USE WITE DECONKISSIONING

Material Microcurie *,

Americium-241 0.01
Antimony-122 100,

t Antimony-124 10
f Antimony-125 10
'

Arsenic-73 100
Arsenic-74 10
Arsenic-76' 10.; .

j Arsenic-77 100
j Barium-131 10
, Barium-133 ~

10'
l Barium-140 10

Bismuth-210 1
Bromine-82 104

Cadmium-109 10
|' Cadmium-115 100
j Cadmium-115m 10
; Calcium-45.. 10
! Calcium-47 10

Carbon-14 100
I cerium-141 100
i Cerium-143 100
'

Cerium-144 1
! Cesium-131 1,000
'

Cesium-134 1
Cesium-134m 100

1 Cesium-135 10
{ Cesium-136 10
4 Cesium-137 10
i Chlorine-36 10
i Chlorine-38 10

Chromium-51 1,000
Cobalt-58 10

I Cobalt-58m 10
Cobalt-60 1
Copper-64 100

] Dysprosium-165 10

| Dysprosium-166 100
I

* To convert pCi to kBq, multiply the pCi value by 37.

,
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I Part 4
;

APPENDIX F;_

OUANTITIES FOR USE WITE DECCIDEISSIONING'

-*

Microcurie *Material -

i Erbium-169 100
Erbium-171 100;

j Europium-152 (13 yr) 1
Europium-152 (9.2 h) 100.

| Europium-154 1
! Europium-155 10

Florine-18 1,000
Gadolinium-153 10'

; Gadolinium-159 100
'

Gallium-72 10
, Gez1nanium-71 100
I Gold-198 100
$ Gold-199 100
i Hafnium-18i 10

Holmium-166 100
,

j Hydrogen-3 1,000

i Indium-113m 100
l Indium-114m 10

Indium-115 10
^

Indium-115m 100
*

Iodine-125' 1
Iodine-126 1
Iodine-129 0.1
Iodine-131 1'

Iodine-132 10
Iodine-133 1
Iodine-134 10
Iodine-135 10
Iridium-192 10
Iridium-194 100
Iron-55 100
Iron-59 10
Krypton-85 100
Krypton-87 10
Lanthanum-140 10
Lutetium-177 100
Manganese-52 10
Manganese-54 10
Manganese-56 10
Mercury-197 100
Mercury-197m 100
Mercury-203 10

* To convert pCi to kBq, multiply the pCi value by 37.

.
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Part 4 ;

APPENDIZ F

QUANTITIES FOR USE WITE DEC000tISSIONING
. .

Material Higrpsrie+

Molybdenum-99 100
Neodymium-14't 100
Neodymium-149 100
Nickel-59 100
Nickel-63 10

'

Nickel-65 100
Niobium-9im 10 '

.

N!rdaium-95 10
Niobium-97 10
Osmium-185 - - - 10
Osmium-191 100 .

'Osmium-191m 100
Osmium-193 , 100
Palladium-103 100
Palladium-109 100 "

Phosphorus-32 10
Platinum-191 100
Platinum-l'93 100
Platinum-193m 100
Platinum-197 100 |

Platinum-197m 100
Plutonium-239 0.01
Polonium-210 0.1
Potassium-42 10
Praseodymium-142 100
Praseodymium-143 100
Promethium-147 10
Promethium-149 10
Radium-226 0.01
Rhenium-186 100
Rhanium-188 100
Rhodium-103m 100
Rhodium-105 100
Rubidium-86 10
Rubidium-B7 10
Ruthenium-103 10
Ruthenium-105 10
Ruthenium-106 1
Ruthenium-97 100
Samarium-151 10
Samarium-153 100

* To convert pCi to kBq, multiply the pCi value by 37.
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Part 4 ,

4 APPENDIX F

QUANTITIES FOR USE WITE DEC000tISSIC0f2WG
!

Material Microcurie * *

J a

4

Scandium-46 10i

Scandium-47 100
Scandium-48 104

Selenium-75 10
! Silicon-31 100

4

1 Silver-105~ 10
| Silver-111 100-

| Silver-llom 1 !
J Sodium-22 1

Sodium-24 10, '

; Strontium-85 10 '

| Strontium-89 1
Strontium-90 0.1

.4 Strontium-91 10 !

Strontium-92 10
*

Sulfur -35 100 ,
' Tantalum-142 10 '
' Technetium-96 10

Technetium-97 100 '

Technetium-97m 100
Technetium-99 10
Technetium-99m 100,

Tellurium-125m 10
Tellurium-127 100
Tellurium-127m 10 !,

; Tellurium-129 100
i Tellurium-129m 10

Tellurium-131m 101
;

f Tellurium-132 10 '
5 Terbium-160 10 ,

Thallium-200 100
,'

,

.

j Thallium-201 100,

Thallium-202 100 ;t

; Thallium-204 10
Thorium (natural)** 100 e.

: Thulium-170 10 ,

Thulium-171 10
i Tin-113 10 i

. Tin-125 10;

* To convert pCi to kBq, multiply the pCi value by 37. l
,

:

** Based on alpha disintegration rate of Th-232, Th-230 and their daughter

| products.

1

i

:
)

i
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Part 4

APPIBIDIX F

IOUANTITIES FOR USE WITE DECOBOEISSIONING-

Material Microcurie *
i

Tungsten-181 10 |
'

Tungsten-185 10
Tungsten-187 100
Uranium (natural)*** 100 .

'

Uranium-233 0.01
Uranium-234 0.01 i,

Uranium-235 0.01 |
Vanadium-48 10 <

1,000Xenon-131m "
,

Xenon-133 100
Xenon-135 100
Ytterbium-175 100 +

Yttrium-90 10
Yttrium-91 10
Yttrium-92 100i

Yttrium-93 100 '

| Zinc-65 10 |''

| Zinc-69 1,000 |
Zinc-69m 100'

Zirconium-93 10
Zirconium-95 10 '

i Zirconium-97 10 +

Any alpha emitting'

radionuclide not listed
; above or mixtures of |

alpha emitters of ;
,

unknown composition 0.01

Any radionuclide other
than alpha emitting
radionuclides, not
listed above or
mixtures of beta i

emitters of unknown a

composition 0.1

|

* To convert pCi to kBq, multiply the pCi value by 37. |

Based on alpha disintegration rate of U-238, U-234, and U-235.***

|

|

1

1
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Part 4
,

APPENDIX F
1

*
OUANTITIES FOR USE WITE DEC000 FISSIONING

NOTE: Where there is involved a combination of isotopes in known amounts,
'the limit for the combination should be derived as follows:
Determine, for each isotope in the combination, the ratio between
the quantity present in the combination and the limit otherwise
established for the specific isotope when not in combination. The
sum of such ratios for all the isotopes in the combination may not'

,

,, exceed "1" -- that is, unity.]

-|
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Part 4
'

APPENDIX v '
,

REQUIRE 3GNTS FOR TRANSFERS OF LOW-LEVEL RADIOACTIVE WASTE
FOR DISPOSAL AT LAND DISP m t FACILITIES AND MANIFESTS

I. 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 reflecting information requested on applicable 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 Form 542, Uniform Low-

'

Level Radioactive Waste Manifest (manifest index and regional compact
tabulation) . Forms 540 and 540a must be completed and must physically
accompany the pertinent low-level waste shipment. Upon agreement between-

i the shipper ~and consignee, 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,its of this part when they shipsare not required by this department to comply with manifestingrequiremer

a) Low-level radioactive waste for processing and expect its return (that |1s, for storage under their license) prior to disposal at a licensed
land disposal facility; i

b) Low-level radioactive waste that is being returned to the licensee who
is the " waste generator" or " generator" as defined in this Appendix;
or

c) Radioactively contaminated material to a " waste processor" that i

becomes the processor's " residual waste". |

l
For guidance in completing these forms, refer to the instructions that I

accompany the forms. Copies of manifests required by this Appendix may be j
legible carbon copies, photocopies, or computer printoats that reproduce'

!

the data in the format of the uniform manifest.

As used in this Appendix, the'following definitions apply:

achslating agent" means amine polycarboxylic acids, gluconic acid, hydroxy-
carboxylic acids, and polycarboxylic acids.

" Chemical description" means a description of the principal chemical
characteristics of the low-level radioactive waste.

" Consignee" means the designated receiver of the shipment of low-level
radioactive waste.
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!

" Decontamination facility" means a facility operating under a Nuclear i

Regulatory Commission or Agreement State license whose principal purpose is 1

decontamination of equipment or materials to accomplish recycle, reuse, or
other waste management objectives, and, for the purposes of this Part, is
not considered to be a consignee for low-level radioactive waste shipments.

i

" Disposal container" means a container principally used to confine low-lev-
el radioactive waste during disposal operations at a land disposal facility
(also see "high integrity container"). Note that for some shipments, the
disposal container may be the transport package.

" EPA identification number" means the number received by a transporter !
following application to the administrator of the U.S. Environmental

|Protection Agency as required by 40 CFR Part 263.

Forms 540, 540a, 541, 541a, 542, and 542a are official forms referenced in
this Appendix. Licensees need not use originals of these forms so long as
any substitute foran are equivalent to the original documentation in
respect to content, clarity,. size, and location of information. U onp
agreement between the shipper and consignee, Form 541 (and 541a) and Form
541 (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
aanifest.

" Generator" means a licensee operating under a Nuclear Res,alatory Commis-
sion or Agreement State license who (1) is a waste generator as defined in
this Appendix or (2) is a licensee to whom waste can be attributed /for
example, waste generated as a result of decontamination or recycle activi- ,

ties). ,

"High integrity container" (HIC) means a container commonly designed to
meet the applicable Nuclear Regulatory Commission structural stability
requirements and to naet U.S. Department of Transportation requirements for
a type a package.

" Land disposal facility" means the same as in Part 14 of these Regulations.
" Physical description" means the items called for on Form 541 to describe a
low-level radioactive waste.

" Residual waste" means low-level radioactive waste resulting from process-
ing 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 (that is, 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 Form 540 and, if required, Form 540a which includes
the information required by the U.S. Department of Transportation in 49 CFR
Part 172.

.

I

l

4 - 142

January 1, 1997



" Uniform low-level radioactive waste manifest" or " uniform manifest" means
the combination of Nuclear Regulatory Commission Forus 540, 541, and, if
necessary, 542, and their respective continuation sheets as needed, or
equivalent.

" Waste collector" means an entity, operating under a Nuclear Regulatory
Commission or Agreement State license, whose principal purpose is to
collect and consolidate waste generated by others, and to transfer this
waste, without processing er 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 descrip-
tion of a low-level radioactive waste as called for in Form 541.

" Waste generator" means an entity, operating under a Nucle'ar Regulatory
Commission or Agreement State license, who (1) possesses any material or
component that contains radioactivity or is radioactively contaminated for
which the licensee foreseer no further use, and (2) transfers this material
or component to a licenmW 1and disposal facility or to a licensed waste
collector or processor Lor handling or treatment prior to disposal. A
licensee performing processing or decontamination services may be a " waste
generator" if the transfer low-level radioactive waste from the facility is
defined as " residual waste".

" Waste processor" means an entity, operating under a Nuclear Regulatory
Commission or Agreemeat 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 unique
physical description (that is, a specific waste descriptor code or descrip-
tion, or a waste sorbed on or solidified in a specifically defined media).

Information requirements

a) General information

The shipper of the radioactive waste shal3 provide the following
inforn.ation on the uniform manifest:

1) The name, facility address, and telephone number of the licensee
shipping the waste;

2) An explicit declaration indicating whether the shipper is acting
as waste generator, collector, processor, or a combination of
the e identifiers for purposes of the manifested shipment; and

3) The name, address, and telephone number or the name and U.C.
Environmental Protection Agency hazardous waste 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:
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1) The date of the waste shipment;,

l

2) The total number of packages / disposal containers;
j

3) The total disposal volume and disposal weight of the shipment;
1

4) The total radionuclide activity in the shipment;
{
\5) The activity of each of the radionuclides H-3, C-14, TC-99, and j

I-129 contained in the shipment; and .

i6) 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 I
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; i

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;

i

7) The total weight percentage of chelating agent for any waste
containing more than 0.1% chelating agents by weight, plus the
identity of the principal chelating agent;

8) The approximate volume of waste within the container;

9) Thc sorbing or solidification media, if any, and the identity of
the solidification media vendor and brand name;

1

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 marcas of uranium

4

and thorium in source material. For discrete wa. types (that I
is, activated materials, contaminated equipment, rt, hanical
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
'

as Class A, Class B, or Class C pursuant to Section I of
i Appendix E. Waste not meeting the structural stability

requirements of Appendix E shall be identified.
i
1

1d) Uncontainerized waste information
J

The shipper of the radioactive waste shall provide the following
information on the uniform manifa.st regarding a waste shipment
delivered without a disposal container:

1

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 I
agent exceeds 0.11 by weight, plus the identity of the principal |
chelating agent; i

4) For wastes. consigned to a disposa? facility, the classification
as Class A, Class B, or Class C p esuant to Section I of

. Appendix E. Waste not meeting the structural stability
requirements of Appendix E shall be identified.

1

5) The identities and activities of individual radionuclides I
' contained in each container, the masses of U-233, U-235, and |
plutonium in special nuclear material, and the masses of uranium j
and thorium in source material.

;1
6) For wastes consigned to a disposal facility, the maximum i

radiation levels at the surface of the waste. |

e) Multi-generator disposal container information

This section applies to disposal containers enclosing mixtures of |
waste originating from different generators. The origin of the low- !

level radioactive waste resulting from a processor's activities may be
attributable to one or more " generators", including " waste
generators", as defined in this Part. This section also applies to
mixtures of wastes shipped in an uncontainerized form, for which
portions of the mixture within the shipment originate from different
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 heterogenous 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
(that is, 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 on these waste types
within a disposal container.
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For each generator, provide the following:
J

1) The volume of waste within the container

2) A physical and chemical description of the waste, including the-

solidification agent, if any;

} 3) The total weight percentage of chelating agent for any disposal
container containing more than 0.1% chelating agents by weight,
plus the identity of the principal chelating agent;

i

4) 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 requirements in AppendiF. E of this
Part;,

,

5) 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.,

II. Cert'ification

An authorized representative of the waste generator, collector or,

processor 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 Department. 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.

III. Control and tracking

a) Any license who transfers radioactive waste to a land disposal
facility or a licensed waste collector shall comply with the
requirements in (a) (1) through (9) of this section. Any licensee
who transfers waste to a licensed waste processor for waste
treatment or repackaging shall comply with the requirements of
(a) (4) through (9) of this section. A licensee shall:

1) Prepare all wastes so that the waste is classified according
to Section I of Appendix E and meets the waste character-
istics requirements in Section II of Appendix E;

2) Label each disposal container (or transport package if
potential radiation hazards preclude labeling of the
individual disposal container) of waste to identify whether
it is class A waste, class B waste, or class C waste, in ;

accordance with Section I of appendix E;

3) Conduct a quality assurance program to ensure compliance l
with Sections I and II of Appendix E; the program shall
include management evaluation of audits;

.

4) Prepare the uniform manifest as required by this Appendix;
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5) Forward a copy or electronically transfer the' uniform I

manifest to the intended consignee so that either: (i) .
receipt of the manifest precedes the low-level radioactive
waste 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;.

1
6) Include' Form 540 (and Form 540s, if required) with the i

shipment regardless of the option chosen in (a) (5) of this
section:

7) Receive acknowledgement of the receipt of the shipment in
the form of a signed copy of Form 540;

n .

. |
8) Retain a copy of or electronically store the uniform r

manifest and documentation of acknowledgment of receipt as ;

the record of transfer of licensed material as required by +

, RN 3.22~of~these regulations; and
|

, 9)' For any shipments or any portion of a shipment for which
.

acknowledgment of receipt has not been received within the '

times set forth in this Appendix, conduct an investigation 1

in accordance with Section . III. (e) .

'
. b) -Any waste collector licensee'who handles only prepackaged waste4

shall:

1) Acknowledge. receipt of the waste from the shipper within - |'

1 week of receipt by returning a signed copy of Form 540; '

2) 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; ;

-

f,

3) ' Forward' a copy or electronically transfer the uniform-
manifest to the intended consignee so that either: (i)
receipt of the manifest precedes the, low-level radioactive-
waste 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; ,

4) Include Form 540 (and Form 540a, if required) . with the
,

shipment regardless of the option chosen in (b) (3) cf this
section;

,

5) Receive acknowledgement of'the receipt of the shipment in
the form of a signed copy of Form 540t

6) Retain a copy of or electronically store the uniform
manifest and documentation of acknowledgment of receipt as

,

the record of transfer of licensed material-as required by
RH 3.22 of these regulations; and '

!
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7) For any shipments or any portion 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 Section III. (e) .

.

8) Notify the shipper and the department when any shipment, or
part of a shipment, has not arrived within 60 days after
receipt of an advance manifest, unless notified by the
shipper that the shipment has been cancelled.

c) Any licensed waste processor who treats or repackages wastes |

shall: I

1) Acknowledge receipt of the waste from the shipper within 1
week of receipt by returning a signed copy of Form 540;,

2) Prepare a new manifest that meet 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 required in Section I. (e)
of this Appendix; I

3) Prepare all wastes so that the waste is classified according
to Appendix E of Part 4 and meets the waste characteristics,,

requirements in Section I of Appendix E;

4) Label each package of waste to identify whether is Class A
waste, Class B waste, or Class C waste in accordance with
Appendix E;

5) Conduct a quality assurance program to ensure compliance
with Sections I and II of Appendix E; the program shall
include management evaluation of audits;

6) Forward a copy or electronically transfer the uniform
manifest to the intended consignee so that either: (i)
receipt of the manifest precedes the low-level radioactive
waste 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; |

7) Include Form 540 (and Form 540a, if required) with the
shipment regardless of the option chosen in (c) (6) of this
section; I

8) Receive acknowledgement of the receipt of the shipment in i

the form of a signed copy of Form 540; I

|
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9)- -Retain a copy of or electronically store the uniform ~j
manifest and documentation of acknowledgment of receipt as 1

the record of transfer of licensed material as required by |

RH 3.22 of these regulations; and

10) For any shipments or any portion of a shipment for which
,

acknowledgment of receipt has not been received within the i
times set forth in this Appendix, conduct an investigation |in accordance with section III. (e) . |

11) Notify.the shipper and the Department when any shipment, or
part of a shipment, has not arrived within 60 days after
receipt of.an advance manifest, unless notified by the
shipper that the shipment has been cancelled.

w.
,

d) The land disposal facility operator shall:

1) Acknowledge receipt of the waste within a week of receipt by !

returning, as a minimum, a signed copy of 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 manifest and materials received, i
copies or electronic transfer of the affected forms must be '

returned indicating the discrepancy; j

2) Maintain copies of all completed manifests and !
electronically store the information required by Part 14 of -|
these Regulations until license termination; j

:

|3) Notify the shipper and the Department when any shipment, or
part of a shipment, has not arrived within 60 days after ;

. receipt of an advance manifest, unless notified by the :
shipper that the shipment has been cancelled. !

I

e) Any shipment or part of a shipment for which acknowledgement is |not received within the times set forth in this section shall.
.

,

1) Be investigated by the shipper if the shipper has not !
received notification or receipt within 20 days after

.

transfer; and 1

2) Be traced and reported. The investigation shall include j

tracing the shipment and filing a report with the |
'Department.. Each licensee who conducts a trace

investigation shall file a written report with the
Department within 2 weeks of completion of the
investigation.
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3) Notify the shipper and the Department when any shipment, or
part of a shipment, has not arrived within 60 days after
receipt of an advance manifest, unless notified by the
shipper that the shipment has been cancelled.

+ .
.

..

i

!

|

|
|

!

.
.
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PART 5 ,

1

RADIATION SAFETY REQUIREMMfTS FOR
INDUSTRIAL RADIOGRAPHIC OPIstATIONS

RH 5.1 Purnose. The regulations in this part ests.blish radiation safety
requirements for persons using sources of radiation for industrial ,

radiography. The requirements of thic part are in addition to, and |
not in substitution for, other applicable requirements of these

'

regulations.

RH 5.2 ES221 The regulations in this part apply to all licensees or
7registrants who use sources of radiation for industrial radiography.

Except for those regulations of this part clearly applicable only to 7

sealed radioactive sources, both radiation machines and sealed
radioactive sources are covered by this part.

,

RH 5.3 Definitions. As used in this part, the following definitions apply:

" Cabinet radiography" means industrial radiography conducted in an ;
*

enclosure or cabinet shielded so that radiation levels at every
' location on the exterior meet the limitations specified in RH 4.14 !

i
of these regulations.

# abinet x-ray system" means an x-ray system with the x- ray. tubeC
installed in an enclosure independent of existing architectural-

structures except 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 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 temporar11y or occasionally
incorporate portable shielding, is not considered a cabinet x-ray ,

system.

" Certified cabinet x-ray system" means an x-ray system which has i

been certified in accordance with 21 CFR 1010.2 as being a

manufactured and assembled pursuant to the provisions of 21 CFR |

1020.40. |

"collimator" means a device used to limit the size, shape, and
direction of the Primary Radiation Beam.

|

" Industrial radiography" means the examination of the macroscopic
~

structure of materials by nondestructive methods using sources of
radiation to produce radiographic images. . j

a

"Lixiscope" ==ana a portable light-intensified imaging device using 3

a sealed source. j

6

d

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

" Personal supervision" means guidance and instruction provided to a
radiographer trainee by a radiographer instructor who is present at
the site, in visual contact with the trainee while the trainee is
using sources of radiation, and in such proximity that immediate
assistance can be given if required.

" Radiographer" means any individual who performs or personally
supervises industrial radiographic operations and who is responsible
to the licensee or registrant for assuring compliance with the
requirements of these regulations and all license and/or certificate
of registration conditions.

" Radiographer instructor" means any radiographer wlo has been I
authorized by the Department to provide.on-the-job training to
radiographer trainees in accordance~with RH 5.16.2.2.

." Radiographer trainee" means any individual who, under the personal
s supervision of a radiographer instructor, uses sources of radiation, j

related handling tools, or radiation survey instruments during the !
course of his instruction. |

"4tadiographic exposure device" means any instrument containing a
sealed source fastened or contained therein, in which the sealed
source or shielding thereof may be moved, or otherwise changed, from
a shielded to unshielded position for purposes of making a

i

radiographic exposure. '

" Radiographic personnel" means any radiographer, radiographer
instructor, or radiographer trainee. ;

" Residential location" means any area where structures in which g

people lodge or live are located, and the grounds on which such I

structures are located including, but not limited to, houses,
apartment, condominiums, and garages.

" Shielded position" neans the location within the radiographic
exposure device or storage container which, by manufacturer's i

design, is the proper location for storage of the sealed source.

" Shielded-room radiography" means industrial radiography conducted
in a room shielded so that radiation levels at every location on the
exterior meet the limitations specified in RH 4.14 of these
regulations.

" Source changer" means a device designed and used for replacement of i

sealed sources in radiographic exposure devices, including those
source changers also used for transporting and storage of sealed .

Isources.
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" Storage area" means any location, facility, or vehicle which is
used to store, to transport, or to secure a radiographic exposure
device, a storage container, 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, container, or source.

" Storage container" means a device in which sealed sources are~

secured or stored.

" Temporary job site" means any location where industrial radiography
is performed other than the location (s) listed in a specific license
or certificate of registration.

" Transport container" means a package that is desigped to provide
radiation safety and security when sealed sources are transported
and which meets all applicable requirements of the U.S. Department
of Transportation.

RH 5.4 Exemotions.

5.4.1 Except for the requirements of RH 5.25.2 and 5.25.3, certified
cabinet x-ray systems designed to exclude individuals from the
interior of the cabinet are exempt from the requirements of this
part.

5.4.2 Industrial uses of lixiscopes are exempt from the requirements in
this part.

RH 5.5 Performance Recuirements for Radioctrachic Ecuipment. Equipment used
in industrial radiographic operations must meet the following
minimum criteria.

5.5.1 Each radiographic exposure device and all associated equipment must
meet the requirements specified in American National Standard N432-
1980 " Radiological Safety for the Design and Construction of
Apparatus for Gamma Radiography", (published as NBS Handbook 136,
issued January 1981) .2

i

5.5.2 In addition to the requirements specified in RH 5.5.1, the following
requirements apply to radiographic exposure devices and associated
equipment.

A certified copy of the referenced material is available for public2
;

| inspection during normal business hours at the Radiation Control-Division;-
| 4300 Cherry Creek Drive' South,' Building B, First Floor, Denver, Colorado.

Certified copies of the referenced material will be provided at cost upon
request from the Radiation Control Division at the.following mailing address:
Director, Radiation Control Division, RCD-DO-B1, Colorado Department of
Health, 4300 Cherry Creek Drive South, Danver, CO, 80222-1530.
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5.5.2.1 Each radiographic exposure device must have attached to it
by the user, a durable, legible, clearly visible label
bearing the:

5.5.2.1.1 Chemical symbol and mass number of the radionuclide
in the device;

5.5.2.1.2 Activity and the date on which this activity was last
measured;

5.5.2.1.3 Model number and serial number of the sealed source;
5.5.2.1.4 Manufacturer of the sealed source; and
5.5.2.1.5 Licensee's name, address, and telephone number.v.

5.5.2.2 Radiographic exposure devices intended for use as Type B
transport containers must meet the applicable requirements )of'Part 17 of these regulations".

|
i5.5.2.3 Modification of any exposure devices and associated

equipment is prohibited, unless the design of any
replacement component, including source holder, source
assembly, controls, or guide tubes would not compromise the ,

I

design safety features of the system.
..

5.5.3 In addition to the requirements in RH 5.5.1 and 5.5.2, the following
requirements apply to radiographic exposure devices r_nd associated
equipment that allow the source to be moved out'of the device for
routine operations.

I

,

5.5.3.1 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.

5.5.3.2 The 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.

5.5.3.3 The outlet fittings, lock box, and drive cable fittings on
each radiographic exposure device must be equipped with
safety plugs or covers which must be installed during

*

storage and transportation to protect the source assembly
from water, mud, sand or other foreign matter.

5.5.3.4 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.
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5.5.3.5 The guide tube must have passed the crushing tests for the
control tube as specified in ANSI N432 and a kinking
resistance test that closely approximates the kinking forces
likely to be encountered during use.

1

5.5.3.6 Guide tubes must be used when moving the source out of the
device.

,

5.5.3.7 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.

5.5.3.8 The guide tube exposure head connection must be able to j'

withstand the tensile test for control unity specified in :
ANSI N432.

|

5.5.3.9 Source- changers-must' provide-a- system for assuring that the' 4

source will not be accidentally withdrawn from the changer |
when connecting or disconnecting the drive cable to or from
a source assembly.

I

5.5.4 All newly manufactured radiographic exposure devices and associated
equipment purchased by licensees after the effective date of this ;

regulation must comply with the requirements of this section.
l

5.5.5 All radiographic exposure devices and associated equipment in use
after January 10, 1996 must comply with the requirements of this

! section.

|
Equipment Control ]

RH 5.6 Limits on Levels of Radiation for Radiocrachic Exposure Devices and
Storace containers.

1

5.6.1 Radiographic exposure devices measuring less than 4 inches (10 cm) j
from the sealed source storage position to any exterior surface of j
the device shall have no radiation level in excess of 50
milliroentgens (1.29 x 10** C/kg) per hour at 6 inches (15 cm) from
any exterior surface of the device. Radiographic exposure devices
measuring a minimum of 4 inches (10 cm) from the. sealed source
storage position to any exterior surface of the device, and all
storage containers for sealed sources or outer containers for
radiographic exposure devices, shall have no radiation level in
excess of 200 milliroentgens (5.16 x 10** C/kg) per hour at any
exterior surface, and 10 milliroentgens (2.58 x 10*' C/kg) per hour
at 39.4 inches (1 m) from any exterior surface. The radiation
levels specified are with the sealed source in the shielded
position. ..
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5.6.2 The requirements in RH 5.6.1 of this section apply to all equipment
manufactured prior to June 1, 1994. After June 1, 1994,
radiographic equipment other than storage containers and source I
changers muse meet the requirements of RH 5.5, and RH 5.6 applies I

only to storage containers (source changers). I

RH 5.7 Lockina of Sources of Radiation.

5.7.1 Each source of radiation 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 at all times except when under the direct
surveillance of a radiographer or radiographer trainee, or as may be
otherwise authorized pursuant to RH 5.20. Each storage container j
and source changer likewise shall be provided with a lock and shall

i

be kept locked when containing sealed sources except when the
container is under the direct surveillance of a radiographer or
radiographer trainee.

. .
,

5.7.2 Radi'ographic exposure devices, source changers, and storage
containers, prior to being moved from one location to another and
' lso prior to being secured at a.given location, shall be locked anda
surveyed to assure that the sealed source is in the shielded
position.

5.7.3 The sealed source shall be secured in its shielding 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 shall be performed to determine that the sealed source is in
the shielded position pursuant to RH 5.22.2.

RH 5.8 Storace Precautions.

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

5.8.2 Radiographic exposure devices, source changers, or transport
containers that contain radioactive material shall not be stored in
residential locations. This requirement does not apply.to storage
or radioactive material in a vehicle in transit for use at temporary
job sites, if the licensee complies with RH 5.8.3, and if the
vehicle does not constitute a permanent storage location as
described in RH 5.8.4.

5.8.3 If a vehicle is to be used for storage of radicactive material, a
vehicle survey shall be performed after securing radioactive
material in the vehicle and before transport to ensure that
radiation levels do not exceed the limits specified in RH 4.14.1 of
these regulations at the exterior surface of the vehicle.

i

|

'

.
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5.8.4 A storage or use location is permanent if radioactive material is
stored at the location for more than 90 days and any one or more of
the following applies to the location:

5.8.4.1 Telephone service is established by the licensee;

5.8.4.2 Industrial radiographic services are advertised for or from
the location;

5.8.4.3 Industrial radiographic operations are conducted at other
sites due to arrangements made from the location.

RH 5.9 Radiation Survev Instruments.

5.9.1 The licensee or registrant shall maintain sufficient calibrated and
operable radiation survey instruments to make physical radiation
surveys as required by this part and RH 4.9 of these regulations.
Instrumentatiezr requiredsby -this section- shall have a~ range such -
that 2 milliroentgens (5.16 x 10-' c/kg) per hour through I roentgen
(2.58 x 10" C/kg) per hour can be measured.

5.9.2 Each radiation survey instrument shall be calibrated:

5.9.2.1 at energies appropriate for use and at intervals not to
exceed 3 months and after each instrument servicing;

,,

5.9.2.2 such that accuracy within plus or minus 20 percent can be
demonstrated; and

5.9.2.3 at 2 points located approximately 1/3 and 2/3 of full-scale
on each scale for linear scale instruments; at midrange of
each decade, and at 2 points of at least i decade for
logarithmic scale instruments; and at appropriate points for
digital instruments.

5.9.3 Records of these calibrations shall be maintained for 2 years after
the calibratica date for inspection by the Department.

5.9.4 Each radiation safety instrument shall be checked with a radiation
source.ai. the beginning of each day of use and at the beginning of
each work shift to ensure it is operating properly.

RH 5.10 Leak Testino, Repair, Taccinc, Openina, Modification, and
Replacement of 3ealed Sources.

5.10.1 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 da.sc by the
Department, the U.S Nuclear Regulatory Commission, or~an Agreement
State.
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5.10.2 Each sealed source shall be tested for leakage at intervals not to
exceed 6 months. In the absence of a certificate from a transferor
indicating that a test has been made within the 6-month period prior
to the transfer, the sealed source shall not be put into use until
tested.

5.10.3 The leak test shall be capable of detecting the presence of
0.005 microcurie (185 Bq) 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 RH 3.10.5.5 of these regulations. Records of leak test results
shall be kept in units of microcuries (becquerels) and maintained
for inspection by the Department for 6 months after the next
required leak test is performed or until the sealed source is
transferred or disposed.

5.10.4 Any test conducted * pursuant to RN'5.10.2 'and'5.1'O.3 which reveals~

the presence of 0.005 microcurie (185 Bq) or more of removable
radioactive material shall be considered evidence that the sealed
source is leaking. The licensee shall immediately withdraw the
eciuipment involved from use and shall cause it to be decontaminated
and repaired or to be disposed of in accordance wit % regulations of
the Department. Within 5 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.

5.10.5 Each radiographic exposure device shall have permanently attached to
it a durable label which has, as a minimum, the instruction:
" Danger - Radioactive Material - Do Not Handle - Notify Civil'
Authorities if Found".

RH S.11 Ouarterly Inventory. Each licensee shall conduct a quarterly
physical inventory to account for all sealed sources and radiography
exposure devices received or possessed by him. The records of the
inventories shall be maintained for 2 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 manufacturer, the model
number and the serial number.

RH 5.12 Utilization Loos. Each licensee or registrant shall maintain *

current logs which shall be kept available for inspection by the
Department for 2 years from the date of the recorded event, showing
for each source of radiation the following information:

5.12.1 a unique identification, such as a serial number, of each radiation
machine, each radiographic exposure device in which a sealed source
is located, and each sealed source;

5.12.2 the identity of the radiographer to whom assigned;
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5.12.3 locations where used and dates of use; and

5.12.4 the date(s) each source of radiation is removed from storage and
returned to storage.

RH 5.13 Inspection and Maintenance.

5.13.1 Each licensee or registrant shall ensure that checks for obvious
defects in radiation machines, radiographic exposure devices,
storage containers, and source changers are performed prior to each
day or shift of use.

5.13.2 Each licensee or registrant shall conduct a program of at least
quarterly inspection and maintenance of radiation machines,
radiographic exposure devices, storage containers,.and source
changers to assure proper functioning of components important to
safety. All appropriate parts shall be maintained in accordance
with manufacturer s speci-fications,- Records of inspection ande

maintenance shall be maintained for inspection by the Department for
2 years from the date of the recorded event.

5.13.3 If any inspection conducted pursuant to RH 5.13.1 or 5.13.2 reveals
damage to components critical to radiation safety, the device shall
be removed from service and labeled as defective until repairs have
been made.

,

RH 5.14 Permanent Radiocrachic Installations. Permanent radiographic
installations having high radiation area entrance controls of the
type described in RH 4.19.1.2 and 4.19.1.3 of these regulations
shall also meet the following requirements:

5.14.1 Each entrance that is used for personnel access to the high
radiation area shall have both visible and audible warning signals
to warn of the presence of radiation. The visible signal shall be
activated by radiation. The audible signal shall be activated when
an attempt is made to enter the installation while the source is
exposed.

5.14.2 The control device or alarm system shall be tested for proper
operation at the beginning of each day of equipment use. If a
control device or alarm system is operating improperly, it shall be
immediately labeled as defective and repaired before industrial
radiographic operations are resumed. Records of these tests shall
be maintained for inspection by the Department for 2 years from the
date of the event.

RH 5.15 Reportino Recuirements

5.15.1 In addition to the reporting requirements of Part 4 of these
regulations, each licensee shall provide a written report to the
Department, within 30 days of the occurrence of any of the following
incidents- involving radiographic equipment:

.
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5.15.1.1 Unintentional disconnection of the source assembly from the
control cable.

5.15.1.2 Inability to retract the source assembly to its fully
shielded position and secure it in this position.

5.15.1.3 Failure of any component (critical to safe operation of the
device) to properly perform its intended function.

5.15.2 The licensee shall include the following information in each report
submitted under RH 5.15.1:

5.15.2.1 A description of the equipment problem..

4

5.15.2.2 Cause of each incident, if known.3

5.15.2.3 Manufacturer and model number of equipment involved in the
incident.

. .

5.15.2.4 Place, time and date of the incident.'

5.15.2.5 Actions taken to establish normal operations.
5.15.2.6 Corrective actions taken or planned to prevent recurrence.
5.15.2.7 Qualifications of personnel involved in the incident..

5.15.3 Reports of overexposure submitted under RH 4.31 cf these regulations
which involve failure of safety components of radiography equipment
must also include the information specified in RH 5.15.2.

1

Personal Radiation Safety Requirements for |
Radiographic Personnel

RH 5.16 Training and Testina.
i

5.16.1 No licensee or registrant shall permit any individual to act as a
radiographer trainee unless such individual has received copies of, i
instructions in, and has demonstrated an understanding of: (

l
5.16.1.1 the subjects outlined in Appendix A of this part; !

5.16.1.2 the regulations contained in this part and the applicable i
sections of Parts 4, 10 and 17 of these regulations; I

5.16.1.3 the appropriate license or certificate of registration; and |

5.16.1.4 the licensee's or registrant's operating and emergency
procedures.
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5.16.2 No licensee or registrant shall permit any individual to act as a
radiographe*, as defined in this part, until such individual:

5.16.2.1 has met the requirements of RH 5.16.1;

5.16.2.2 has provided the Department with documentation on Department
Form RCD 57 or equivalent showing completion of at least 30
days of on-the-job training by a radiographer instructor as
a radiographer trainee following completion of the
requirements of RH 5.16.1.8

5.16.2.3 has demonstrated competence in the use of sources of
radiation, radiographic exposure devices, related handling
tools, and radiation survey instruments which may be

' - employed in industrial radiographic assignments; and

5.16.2.4 has demonstrated an understanding of the instructions in
RH 5.16.1.by successfu1~ completion of a. written test and a
field examination on the subjects covered.

5.16.3 Records of the above training, including copies of written tests and
dates of oral tests and field a - hations, shall be maintained by
the licensee or registrant for inspection by the Department for 3
years following termination of employment.

5.16.4 thch licensee or registrant shall conduct an internal audit program
to ensure that the Department's radioactive material license
conditions and the licensee's or registrant's operating and
emergency procedures are followed by each radiographer. These
internal audits shall be performed at least quarterly, and each
radiographer shall be audited at least quarterly. Records of
internal audits shall be maintained for inspection by the Department
for 2 years from the date of the audit.

Procetures. The licensee's or registrant'siRH 5.17 Ooeratina and Emeraency
operating and emergency procedures shall include instructions in at
least the following:

,

1
5.17.1 handling and use of sources of radiation to be employed such that no

individual is likely to be exposed to radiation doses in excess of
the limits established in Part 4 of thece regulations;

5.17.2 methods and occasions for conducting radiation surveys;

5.17.3 methods for controlling access to radiographic areas;

5.17.4 methods and occasions for locking and securing r,ources of radiation;

This requirement does not apply to individuals designated as2

radiographers prior to March 1, 1991.
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5.17.5 personnel monitoring and the use of personnel monitoring equipment,
including steps that must be taken immediately by radiography
personnel in the event a pocket dosimeter is found to be off-scale;

5.17.6 transportation to field locations, including packing of sources of
radiation in the vehicles, posting of vehicles, and control of
sources of radiation during transportation:

5.17.7 minimizing exposure of individuals in the event of an accident;

5.17.8 the procedure for notifying proper personnel in the event of an
accident:

5.17.9 maintenance of records; and

5.17.10 the inspection and maintenance of radiographic exposure devices,
source changers, storage containers and radiation machines.

f

RH 5.18 Personnel Monitorinc.

5.18.1 The licensee or registrant shall not permit any individual to act as
a ' radiographer or as a radiographer trainee unless, at all times
during radiographic operations, each such individual wears a direct
reading pocket dosimeter, an alarm ratemeter, and either a film
badge or a thermoluminescent dosimeter (TLD), except that for
permanent radiography facilities where other appropriate alarming or
warning devices are in routine use, the wearing of an alarming
ratemeter is not required. Pocket dosimeters shall have a range
from zero to at least 200 milliroentgens (5.16 x 10.s C/kg) and
shall be recharged daily or at the start of each shift. Each film
badge or TLD shall be assigned to and worn by only one individual.

5.18.2 Pocket dosimeters shall be read and exposures recorded at least once
daily.

5.18.3 Pocket dosimeters shall be checked for correct response to radiation
at periods not to exceed 1 year. Acceptable dosimeters shall read
within plus or minus 30 percent of the true radiation exposure.
Records of this check shall be maintained for inspection by the
Department for 2 years from the date of the event.

5.18.4 If an individual's pocket dosimeter is discharged beyond its range,
industrial radiographic operations by that individual shall cease
and the individual's film badge or TLD shall be processed
immediately. The individual shall not return to work with sources
of radiation until a determination of the radiation exposure has

,

been made. '

i
5.18.5 Each alarm ratemeter must: j

5.18.5.1 be checked to ensure that the alarm functions properly
(sounds) prior to use at the start of each shift;

.

!

l
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5.18.5.2 be set to give an alarm signal at a preset dose rate of 500
mr/hr;

5.18.5.3 require special means to change the preset alarm function;
and

5.18.5.4 be calibrated at periods not to exceed one year for correct
response to radiation. Acceptable ratemeters must alarm
within plus or minus 20 percent of the true radiation dose
rate.

5.18.6 Reports received from the film badge or TLD prccessor and records of
daily pocket dosimeter readings shall be kept for inspection by the
Department until the Department authorizes disposition.

5.18.7 If a film badge or TLD is lost or damaged, the worker shall cease
work immediately until a replacement film badge or TLD is provided
and the exposure -is calculated for.the time period from- issuance- to
loss or damage of the film badge or TLD.

RH 5.19 Supervision of Radiographer Trainee. Whenever a radiographer
trainee uses radiographic exposure devices, sealed sources or
related source handling tools, or conducts radiation surveys
required by RH 5.22.2 and 5.22.3 to determine that the sealed source
has returned to the shielded position after an exposure, the
r'adiographer trainee shall be under the personal supervision of a
radiographer instructor.

Precautionary Procedures in Radiographic Operations.

RH 5.20 Security. During each radiographic operation, the radiographer,
radiographer instructor, or radiographer trainee shall maintain a
direct surveillance of the operation to protect against unauthorized
entry into a high radiation area, as defined in Part 1 of these
regulations, except:

5.20.1 where the high radiation area is equipped with a control device or
alarm system as described in RH 4.19.1 of these regulations, or

5.20.2 where the high radiation area is locked to protect against
unauthorized or accidental entry.

RH 5.21 Postino. Notwithstanding any provisions in RH 4.29.1 of these
regulations, areas in which radiography is being performed shall be
conspicuously posted as required by RH 4.28.1 and 4.28.2 of these
regulations.

RH 5.22 Radiation Surveys and Survev Wecords.

.5.22,1 No radiographic operation.shall be conducted unless calibrated.and
operable radiation survey instrumentation, as described in RH 5.9,
is available and used at each site where radiographic exposures are
made.
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i

5.22.2 A survey with a radiation survey instrument shall be made after each,

' radiographic exposure to determine that the sealed source has been
L retutned to its shielded position. The entire circumference of the; radiographic exposure device shall be surveyed. If the radiographic

exposure device has a source guide tube, the survey shall also
: include the entire length of the guide tube.

I .5.22.3 A. survey shall be made of the storage area as defined in RH 5.3
whenever a radiographic exposure device is being placed in storage.

5.22.4 A physical radiation survey, as specified in RH 5.1,'shall be made
.to determine that each sealed source is in its shielded position.

prior to securing the radiographic exposure device, storage
j container, or source changer in a storage area as . defined in RH 5.3.

d' physical radiation survey shall be made after each radiographic5.22.5
; exposure using radiation machines to determine that the machine is
i "off". i

. . .. . -

5.22.6 Reco'rds shall be kept of the surveys required by RH 5.22.3 and
5.22.4. Such records shall be maintained for inspection by the'

Department for 2 years after completion of the survey. If the
survey was used to determine an individual's exposure, however, the

; records of the survey shall be maintained until the Department
i authorizes their disposition.
. ..

RH 5.23 Documents and Records Recuired at Ta - rary Jobsites. Each licensee
'

or registrant conducting industrial radiography at a temporary
1 jobsite shall have the following records available at that site for
; . inspection by the Department:
1

5.23.1 appropriate license or certificate of registration or equivalent
document;,

5.23.2 operating and emergency procedures;

! 5.23.3 applicable regulations;

'
5.23.4 survey records required pursuant to RH 5.22 and area survey records

required pursuant to RH 4.43 of these regulations for the period of
. operation at the site;

5.23.5 daily pocket dosimeter records for the period of operation at the
site; and

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

.
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RH 5.24 Specific Recruirements for Radiocrachic Personnel Performina
Industrial Radiocranhv.

5.24.1 At a jobsite, the following shall be supplied by the licensee o*
registrant:

5.24.1.1 at least one operable, calibrated survey instrument;
5.24.1.2 a current whole body personnel monitor (TLD or film badge)

for each individual;

5.24.1.3 An alarm ratemeter for each individual;
5.24.1.4 an operable, calibrated pocket dosimeter with a range of 0'

to 200 milliroentgens (5.16 x 10'' C/kg) for.each worker; and
,

5.24.1.5 the appropriate barrier ropes and signs.
5.24.2 Industrial radiographic operations shall not be performed if any of

the items in RH 5.24.1 are not available at the jobsite or are
inoperable.

5.24.3 Reserved.

5.24.4 No, individual other than a radiographer or a radiographer trainee
who is under the personal supervision of a radiographer instructor
shall manipulate controls or operate equipment used in industrial
radiocJraphic operatiens.

; 5.24.5 No individual shal1. iet as a radiographer instructor unless such
; individual:

5.24.5.1 has met the requirements of RH 5.16.2;
4

5.24.:5.2 has 1 year of documented experience as a radiographer; and

5.24.5.3 has been designated as a radiographer instructor by the'

licensee or registrant.

5.24.5.4 The licensee or registrant shall maintain documentation of
the designation and the training and experience of
radiographer instructors.

5.24.6 During an inspection by the Department, the Department inspector may
terminate an operation if any of the items in RH 5.24.1 are not
available and operable or if the required number of radiographic
personnel are not present. Operations chall not be reuumed until
such conditions are met.

RH.S.25 Special Reauirements and ExemDtions for Cabinet Radiocrachv.

5.25.1 fystems for cabinet radiography designed to allow admittance of
individuals shall:
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| 5.25.1.1 comply with all applicable requirements of this part and RH
'

4.14 of these regulations. If such a system is a certified
cabinet x-ray system, it shall comply with all applicable
requirements of this part and 21 CFR 1020.40.

5.25.1.2 be evaluated at intervals not to exceed 1 year to assure
compliance with the applicable requirements as specified in
RH 5.25.1.1. Records of these evaluations shall be
maintained for inspection by the Department for a period of
2 years after the evaluation.

5.25.2 Certified cabinet x-ray systems designed to exclude individuals from
the interior of the cabinet are exempt from the requirements of this
part except that:
'

5.25.2.1
~

Operating personnel must be provided with either a film
badge or a thermoluminescent dosimeter, and reports of the
results must be maintained for inspection by the Department.

5.25.2.2 No registrant shall permit any individual to ortrate 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 subparagraph shall be
maintained for inspection by the Department until
disposition is authorized by the Department...

5.23.2.3 Tests for proper operation of high radiation area control
devices or alarm systems, where applicable, shall be
conducted, recorded, and maintained in accordance with
RH 5.14.

5.25.2.4 The regiutrant shall perform an evaluation, at intervals not
to exceed 1 year, to determine conformance with RH 4.14 of
these regulations. If such a system is a certified cabinet
x-ray system, it shall be evaluated at intervals not to
exceed 1 year to deterudne conformance with 21 CFR 1020.40.
Records of these evaluations shall be maintained for
inspection by the Department for a period of 2 y .ra after ;

the evaluation.

5.25.3 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 RH 1.5.1 of these regulations.

!

RH 5.26 Prohibitions. Industrial radiography performed with a sealed source )
which is not fastened to or contained in a radiographic exposure '

device, known as fishpolo radiography, is prohibited unless
specifically authorized in a license issued by the Department.

1
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Part 5

&PPENDIX A

SUBJECTS FOR INSTRUCTION OF RADIOGRAPHER TRAINEES

Training provided to qualify individuals as radiographer trainees in
compliance with RH 5.16.1 shall be presented on a formal basis.
shall include the following subjects: -

The training

I. Fundamentals of Radiation Safety

A. Characteristics of radiation |
B. Units of radiation dose and quantity of radioactiv$ty
C. Significance of radiation dose

1. Radiation protection standards
2. Biological..effeets nf. radiation _
3. Case histories of radiography accidents

D. Levels of radiation from sources of radiation
E. Methods of controlling radiation dose

1< Working time
2. Working distances
3. Shielding

i

|

II. Radiation Detection Instrumentation to be Used
I

A. Use of radiation survey instruments ,

11. Operation
2. Calibration
3. Limitations

B. Survey techniques I

C. Use of personnel monitoring equipment |
1. Film badges
2. Thermoluminescent dosimeters (TLD's)
3. Pocket dosimeters
4. Alarm ratemeters

III. The Recuirements of Pertinent Federal and State Reculations

IV. The Licensee's or Recistrant's Written Operatina and Emeroency
Procedures

V. Radiocrachic Ecuipment 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 changers.
D. Operation and control of x-ray equipment
E. Collimators

VI. Case Histories of Radiocraphy Accidents
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PART 6
4

Z-RAYS IN THE HEALING ARTS

RH 6.1 Epole . This Part establishes requirements, for which a registranta
is responsible, for use of x-ray equipment by or under the I

supervision, of an individual authorized by and licensed in I

accordance with State statutes to engage in the healing arts or
5eterinary medicine. The provisions of this Part a re in addition
to, and not in substitution for, other applicable provisions of
these Regulations. The effective date of this Part is September 1,
1992. ]

RE 6.2 " pgfinitions. As used in this Part, the following, definitions apply:
1

" Accessible surface" means the external surface of the enclosure or i

housing provided by the manufacturer. + -

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

" Aluminum equivalent" means the thickness of type 1100 aluminum
alloy * affording the same attenuation, under specified conditions, '

as the material in question.

" Assembler" means any person engaged in the business of assembling, '
.

replacing, or installing one or more components into an x-ray system
or subsystem. The term includes the owner of an x-ray system, or
his or her employee or agent, who assembles components into an x-ray
system that is subsequently used to provide professional or
commercial services.

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

2

.

" Automatic exposure controla means a device which automatically ;

controls one or more technique factors in order to obtain at a
preselected location (s) a required quantity of radiation (See also
" Phototimer").

" Barrier" (See " Protective barrier"). '

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

|
$- * " Beam-limiting device * ~ means a device 'which p'rovides a meansJ tof-

~

-N . .y
restrict the dimensions of the x-ray field. ,

|

l

I,

-
,

I
,

2The nominal chemical cec aposition of type 1100 aluminum alloy is 99.00
percent minimum aluminum, 0.12 percent copper,

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

a i

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

" Certified components" means components of x-ray systems,which are4

,

subject to regulations promulgated under Public Law 90-602, the
Radiation Control for Health and Safety Act of 1968.

" Certified system" means any x-ray system which has one or more"

certified component (s) .

" Changeable filters" means any filter, exclusive of inherent
' filtration, which can be removed from the useful beam through any2

electronic, mechanical, or physical process under operator control.

" Coefficient of variation" or =C" means the- ratio of the standard '
'

deviation to the mean value of a population of observations. It is
estimated using the following equation:

i

| 'a '

1/2

! C = '- = 2 { a-1'. 1 2 i
,, -g 3

where
i
'

Estimated standard deviation of the population.' a =

Mean value of observations in sample.X =

12 observation in sample,X =
i

Number of observations in sample.n =

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

.

" Contact *.herapy system" means an x-ray system used for therapy with
the x-ray tube port placed in contact with or within 5 centimeters
of the surface being treated.

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

" Cooling curve" means the graphical relationship between heat units
, , .

stored and cooling time. -
. .

. . . . . .. , , . . . , , . . . , ,,. , . . . . ., . . . , . . . . ., . .. . .,3 . . . , . . . . . . , . ,.. .. ,, ,

"CT" (See aComputed tomographp")., ,

" 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.

.

6-2

September 1, 1992



|
t

,

l

|

" Detector" (See " Radiation detector").

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

" Diagnostic x-ray system" ceans an x-ray system designed and used
for irradiation of any part of the humm body for the purpose of
diagnosis or visualization.

1

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

" Entrance exposure rate" means the exposure per unit time at the
'

point where the center of the useful beam enterg the patient.

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

" Facility" means the lo' cation at which one or more radiation
machines are installed and/or located within one building, vehicle,
or under one roof and are under the same administrative control.

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

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

" Fluoroscopic imaging assembly" means a subsystem in which 7-ray
photons produce a fluoroscopic image. It includes the . .nage
receptor (s) such as the image intensifier and spot-film da rice,
electrical interlocks, if any, and structural material providing
linkage between the image receptor and diagnostic source assembly.

" Focal spot" means the area projected on the anode of the x-ray tube
by the electrons accelerated from the cathode and from which the
useful beam originates, l

" 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. i

1

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

" Half-value layer" means the thickness of specified material which
attenuates the, beam of radiation to an extent such that the exposure
rate - is . reduced to one-half .ofe its ' original. yaluer !In fthis . - -

;!
- - --

~

definition, the~ contribution of all scattered radiation, other thah '
any which might be present initially in the . beam, concerned, is
deemed to be excluded.

I
-

!

|

i

l
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'' Healing arts screening" means the diagnostic irradiation of human
beings using x-ray machines 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.

" Heat unita means, for single phase systems, a unit of energy equal
to the product of the peak kilovoltage, milliamperes, and seconds, -

i.e. , kVp x mA x second; and for 3-phase systems, kVp x mA x seconds
x 1.35.

"HVL" (See " Half-value layer").

" Image intensifier" means a device, installed in its housing, which
,

instantaneously converts an x-ray pattern into a gorresponding light
image of higher energy density.

" Image receptor" means any devicer such as a fluorescent screen or
radiographic film, which transforms incident x ray photons either
into a visible image or into another form which can be made into a
visible image by further transformations.'

" Image receptor support" means, for mammographic systems, that part
of the system designed to support the image receptor perpendicular
to the beam axis during a mammographic examination.e

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

" Irradiation" means the exposure of matter to ionizing radiation.

" Kilovolts peak" (See " Peak tube potential"').

"kV" means kilovolts.

"kVp" (See " Peak tube potential").

8"kWs" means kilowatt second. It is equivalent to 10 kv mA s , i . e . ,

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

3 310 kV x mA x s 10

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

,

queggion. -
.-

- . - * -,. . ... > .- * - - -
-

,

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

(1) the useful beam, and

(21 radiation produced when the exposure switch or timer is
not activated.
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" Leakage technique factors" means the technique factors associated
with the diagnostic or therapeutic source assembly which are used in
measuring leakage radiation. They are defined as follows:

,

(1) For diagnostic source assemblies intended for capacitor energy
storage equipment, the maximum-rated peak tube potential and
the maximum-rated number of exposures in an hour for operation
at the maximum-rated peak tube potential with the quantity of
charge per exposure being 10 mil 11 coulombs, i.e., 10
milliampere seconds, or the minimum obtainable from the unit,
whichever is larger.

(2) For diagnostic source assemblies intended for field emission
4 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.

(3) For all other diagnostic or therapeutic source assemblies, the
maximum-rated peak tube potential and the maximum-rated
continuous tube current for that potential.

" Light field" means that area of the intersection of the light beam
from the beam-limitine <bvice, 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.

" Linear attenuation coefficient" or "p" 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.

"Line-voltage regulation" means the difference between the no-load
and the load line. potentials expressed as a percent of the load line
potential. It is calculated using the following equation:

Percent line-voltage regulation = 100 (V,-V ) /V33

where
V, = No-load line potential and
v3 = Load line potential.

"mA" means milliampere.
"

" mas" means mil' iampere second.

" Maximum line. current" means the root-mean-square current in the
.

supply line o.f. anf x-ray ma. chine operating at. its. maximum srat,ing. ,,- - .

,---. .

" Mobile x-ray equipment" (See "X-ray equipment").
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| " Optical Density" (OD) Log (1/Transmitta".e), where the=

transmittance of the film is the fraction et Mcident light
transmitted by the film. .

" Patient" means an. individual subjected to healing arts examination,
diagnosis, or treatment.

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

difference across the x-ray tube during an exposure.

" Phantom" means a volume of material behaving in a manner similar to.

human tissues with respect to the attenuation and scattering of
radiation.'

*- " Phototimer" means a method for controlling radiation exoosures to
image receptors by the amount of radiation which reaches a radiation
monitoring device (s) . The radiation monitoring device (s) is part of
an electronic circuit which controls the duration of time the tube -
is activated (See " Automatic exposure control") .

) "PID" (See " Position indicating device") .

" Portable x-ray equipment" (See "X-ray equipment") .

" 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.

" Primary dose' monitoring system" means a system which will monitor
the useful beam during irradiation and which will terminate
irradiation when a pre-selected number of dose monitor' units have
been acquired.

" Primary protective barrier" (See " Protective barrier").

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

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

(1) " Primary protective barrier" means the material, excluding
filters, placed in the useful beam, for protection purposes,
to reduce the radiation exposure.

. . , . s . E. - . (2) . "decondary.. protective.bhrrier" .m.eans,a. barrier.suff1.,cient; to .
'

.s
. . . .

.. - . .
''

attenuate the' stray radi'ation to the required" degree. *

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

.

p
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" Qualified expert" means:
(a) For radiation protection, a person having the knowledge
and training to measure ionizing radiation, to evaluate safety
techniques, and to advise regarding radiation protection needs
(for example, persons certified in an appropriate field by the
American Board of Radiology, or the American Board of Medical
Physics, or by the American Board of Health Physi,cs or the
American Board of Nuclear Medicine Science, or persons who can
demonstrate equivalent education, training, experience and
knowledge).

(b) For radiation therapy calibrations, a person having, in
addition to the above qualifications, training and experience
in the clinical applications of radiation physics to radiation

''- therapy (for example, persons certified in Radiological
Physics, X-ray and Radium Physics, or Therapeutic Radiological
Physics by the American Board of Radiology, or the American
Board of Medical Physics,- or-persons who can demonstrate
equivalent education, training, experience and knowledge)."

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

" Radiation 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.

" 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.

" Radiographic Imaging System" means any system whereby a permanent i
1or semi-permanent image is recorded on an image receptor by the

action of ionizing radiation.

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

" Recording" means producing a permanent form of an image resulting
from x-ray photons.

" Registrant" means a person responsible for ensuring that the
requirements of the Regulations are complied with at a given
' facility.

! ~. I 2" Response time? .mean's the, time . required fo'r an. instrument . system to -
*

-
., . -- ,

.
reach 90 percent of its final reading When tlie radiation-sensitive*

l volume of the instrument system is exposed to a step change in
I radiation flux from zero sufficient to provide a steady state

midscale reading.
.

|

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

" Secondary dose monitoring system means a system which willa

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

" Secondary protective barrier" (See " Protective barrier") .

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

"SID" (See " Source-image receptor distance").
>

" Source" means the focal spot of the x-ray tube.'

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

" Spot check" means a procedure which is performed to assure that a'

previous calibration continues to be valid.

" Spot film" means a radiograph which is made during a fluoroscopic
examination to permanently record conditions which exist duri:1g that

'' fluoroscopic procedure.

" Spot-film device" means a device intended to transport and/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. It is not to be confused with other
subsystems used for " spot film" recording.

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

" Stationary x-r.ny equipment" (See "X-ray equipment").

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

" Technique chart" means a chart which specifies, for commoi
examinations performed with a specific system, the following
information:

(1) technique factors to be utilized versus patient's anatomical
size; , .

, .. .. . . . .... .. .. . . . . . . . , , . . . . .. . . . . .. - . . , s.,, . . .
~

(2) type' and sifie of the filth or ' film-screen combination t'o be
~ '

used;

(3) type and focal distance of the grid to be used, if any; and

(4) source to image receptor distance to be used.

6-8
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" Technique factors" means the following conditions of operation:

(1) For capacitor energy storage equipment, peak tube potentiel in
kV and quantity of charge in mas;

(2) For field emission equipment rated for pulsed operation, peak
tube potential in kV, and number of x-ray pulses; |,

(3) For CT x-ray systems designed for pulsed operation, peak tube
potential in kV, scan time in seconds, and either tube current
in mA, x-ray pulse width in seconds, and the number of x-ray

lpulses per scan, or the product of tube current, x-ray pulse
width, and the number of x-ray galses in mas;

- (4) For CT x-ray systems not du. signed for pulsed operation, peak ;'

tube potential in kV, and either tube currsnt in mA and scan
time in seconds, or the product of tube current and exposure
time-in -mas-and the ccan time when the scan time and exposure :

time are equivalent; and
,

(5) For all other equipment, peak tube potential in kV, and either-

tube current in mA aad exposure time in seconds, or the
product of tube current and exposure time in mas.

" Termination of irradiat$on" means the stopping of irradiation in a
" fashion which will not pe 2t continuance of irradiation without the
resetting of operating aaitions at the control panel.

" Tomogram" means the depiction of the x-ray attenuation properties
of a section through the body.

" 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.

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

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

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

These curves are typically displayed on a graph.

"Usefp1'.. beam 'means tlie. radiar, ion emanating from the . tube housing- .. .'~ a- ^- . ~
~ ' port or the' radiation Eead and passing'through the ap'erture'of the

beam limiting device when the exposure controls 'are in a mode to
cause the system to produce radiation.

" Variable-aperture beam-limit;ing device" means a bo.am-limiting
device which has capacity for stepless adjustment of the x-ray field
size at a'given SID.

.

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

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

"X-ray control" means a device which controls input power to the x-~

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

"X-ray equipment" means an x-ray system, subsystem, or component
"- thereof. Types of 7-ray equipment are as follows:

(1) " Mobile x-ray equipment" means x-ray equipment mounted on a
permanent base-with wheels and/or-casters for moving while
completely assembled.

(2) " Portable x-ray equipment" means x-ray equipment designed to
be hand-carried.

(3) " Stationary x-ray equipment" means x-ray equipment which is
installed in a fixed location.

.

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

"X-ray high-voltage generator" means a device which tr.visforms
electrical energy from the potential supplied by the x-ray control
to the tube operating potential. The device may also include means

j

for transforming alternating current to direct current, filament i

transformers for the x-ray tube (s) , high-voltage switches, |
electrical protective devices, and other appropriate elements.

l'
"X-ray system means an assemblage of components for the controlleda

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 j
integral parts of the system.

1

,"X-ray subsystem? means any combination of two or more components ,of
an x-ray syst,em. .~ ; .-.. . * - * .~. - ~ ... -- . - .- -. -

"X-ray tube" means any electron tube which is designed to be used
primarily for the production of x-rays.

.
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General Regulatory Provisions

' lRH 6.3 General Reauiramants. Effective July 1, 1995, all human use
radiation machines used in Colorado shall meet the Federal.

|. Performance Standards, Subchapter J - Radiological Health, 21 CFR
1020.30 through 1020.33, effective April 1, 1991. The Department.

j may grant. exemptions to machines manufactured prior to August 4,
1974, provided the registrant , can demonstrate that the exemption

. will not result in undue risk from excessive exposure and will
f benefit the patient.
*

6. 3.1 ' Administrative controls

| 6.3.1.1 Reaistrant. The registrant shall be responsible for directing
the operation of the x-ray system (s) under his administrative4

| '
control. The registrant or the registrant's agent shall,.

: assure - that the requirements of RH 6. 3.1. are met in the- |
! operation of the x-ray system (s) . I
i- .

*

W|
6.3.1.1.1 An x-ray system.which does not meet the provisions of

these Regulations, and is determined to be unsafe for
use, shall not be operated for diagnostic or therapeutic,

- purposes.,

| 6.3.1.1.2 Individuals who will be operating the x-ray systems*

! shall be adequately instructed in the safe operating
1 procedures and be competent in the safe use of the

,equipment..

1 ..
.

In addition 'o RH 6.3,1,1.2, individuals, except6.3.1.1.2.1 t I

for the licensed practitioners, shall meet the .|
'

2 training requirements, if any, of the appropriate '

licensing b6ard.i

I5 6.3.1.1.2.2 In addition to RH 6.3.1.1.2 and 6.3.1.1.2.1,
individuals operating x-ray machine systems in

j a==-wrraphy facilities shall meet the
requirements in,RE 6 .12 . 3 . '7 . 2 .

I 6.3.1.1.3 A technique chart shall be provided in the vicinity of
'
,

the diagnostic x-ray system's control panel for all

{ c' - em procedures performed with that system. j

! 6.3.1.1.4 Written safety procedures shall be - provided to each
individual operating x-ray equipment. These procedures j
shall include any restrictions of the operating3

p==an=ularxquired
technique re for the -safe operation of the- .

ic r system. The operator shall be able to
trate f liarity with these procedures. J

;

i 6.3.1.1.5 Except for patients who cannot be moved out of the room,
: only the staff and ancillary personnel required for the

medical procedure or training shall be in the room*-

i during the radiographic exposure. Other than the
patient being examined:

6.3.1.1.5.1 All individuals shall be positioned such that no
part of the body will be struck by the useful
beam unless protected by 0.5 millimeter lead
equivalent.

I
;
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6.3.1.1'.5.2 Staff and ancillary personra.1 shall be protected
from the direct scatter radiation by protective
aprons or whole body protective barriers of not
less than 0.25 millimeter lead equivalent, or
shall be so positioned that the nearest portion
of the body is at least 2 meters from both the
tube head and the nearest . edge of the image
receptor.

6.3.1.1.5.3' Patients who cannot be removed from the room !
shall be protected from the direct scatter
radiation by whole body protective barriers of
0.25 millimeter lead equivalent or shall be so
positioned that the nearest portion of the body ,

is at least 2 meters from both the tube head and',.'

the nearest edge of the image receptor.
.

t

,

6.3.1.1.6 Gonad shielding of.not less than 0.25 millimeter lead
~

equivalent ' shall" brused for patients, who have not
,passed beyond 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.

6.3.1.1.7 Individuals shall not be exposed to the useful beam
except for healing arts purposes and unless such.

exposure has been authorized by a licensed practitioner "

.

of the. healing arts. This provision specifically
. prohibits deliberate exposure for the following
purposes: '

6.3.1.1.7.1 exposure. of an individual for training, i
demonstration, or other non-healing arts
Purposes; and r

,

1

6.3.1.1.7.2 exposure of an individual for the purpose of
healing arts screening except as authorized by

,

RH 6.3.1.1.11. I

E.3.1.1.8 When a patient.or film must be provided with auxiliary
support during a radiation exposure:

6.3.1.1.8.1 mechanical holding devices shall be used when the
technique permits. The written safety
procedures, required by RE 6.3.1.1.4, shall list

'

individual projections where holding devices
cannot be utilized;

6.3.1.1.8.2 written safety procedures, as required by
RH 6.3.1.1.4, r, hall indicate the requirements for ;

selecting a holder and the procedure the holder -

shall follow;
'

6.3.1.1.8.3 the human holder shall be protected as required
by RH 6.3.1.1.5;

;
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6.3.1.1.8.4 no individual shall be used routinely to hold
film or patients; and

6.3.1.1.8.5 in those cases where the patient must hold the
fklm, 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 0.5 millimeter lead
equivalent material.

6.3.1.1.9 Procedures and auxiliary equipment designed to minimize
patient and personnel exposure commensurate with the
needed diagnostic informat.Lon shall be utilized.

6 . 3 .1.1. 9 .1 ' - The speed of film or screen and film combinations
shall be the highest speed consistent with the |

diagnostic objective of the examinations.

6.3.1.1.9.1.1 The replacement of existing screens shall j
be with screens utilizing rare earth j

phosphors or with screen utilizing phosphor.
materials providing equivalent speed and
image quality. For general purpose
radiographic imaging, screens of nominal
speed class less than 200 shall not be

_

used..

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

.

6.3.1.1.9.3 Portable or mobile x-ray equipment shall be used only
for examinations where it is impractical to transfer the
patient (s) to a stationary x-ray installation, or when
the practitioner determines that portable equipment is
most suitable for the diagnostic procedure.

6.3.1.1.9.4 X-ray systems subject to RH 6.6 shall not be utilized in
procedures where the source to patient distance is less
than 30 centimeters.

6.3.1.1.10 All individuals who are associated with the operation of an
x-ray system are subject to the requirements of RH 4.6, 4.10,
4.12, 4.13, 4.14, and 4.18 of these Regulations. In addition:

6.3.1.1.10.1 Vnen protective clothing or devices are worn, personnel
monitoring devices shall be worn, such that the
requirements of RH 4. 6, 4.10, 4.12, 4.13, 4.14, and 4.18
shall be met.

6.3.1.1.10.2 Exposure of a personnel monitoring device to deceptively
indicate a dose delivered to an individual is
prohibited.
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} 'G.3.1.1.11 Healina Arts Screenino. With the exception of ACR accredited
or HCFA approved facilities which are registered with the;- Department for the.use of dedicated mammographic equipment,

j 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 out, lined in

W ad4w C of this Part. If any information submitted to the'

i Department becomes invalid or outdated, the Department shall .

be immediately notified.

i 6.3.'1.1.12 Tnformation and Maint===nem Record and Associated Information.
- The registrant shall maintain the following information for
{

each x-ray. system for inspection by the Department: .

; ,,

6.3.1.1.12.1 primum technique factors for which the u.achine has been'

i rated;

6.3.1.1.12.2 model and serial' numbers of'each tube housing assembly
and control panel;

;

6.3.1.1.12.'.1 The facility registrant shall assign a unique2*

j identification number to each tube housing
assembly and/or control panel which lacks a
clearly visible serial number frem .the

,

manufacturer. The tube bming assembly and/or !

}
-

control panel shall be labeled or stenciled withj
this number. This number shall be used by the

i registrant to identify this machine in all
,

|
co..-g-=4=ce with the Department.

|- 6.3.1.1.12.3 tube rating charts and cooling curves;
4

| 6.3.1.1.12.4 records of survey measurements, calibrations,

j maintenance, and modifications. performed on the 2:-ra'y ;

system (s) after September 1, 1992 with the names of'

4 persons who performed such services;

6.3.1.1.12.5 Except for single occupancy rooms using only dental
intraoral or panoramic macMnac, a dimensional 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:

6.3.1.1.12.5.1 the results . of _ a survey for radiation levels
#,.. present - ati. .the .operatorfa position and .at ,

.
, " + ..

. .. . . .
. ... .. .. pertinent points outside the ' room at specified,~

test conditions, or

6.3.1.1.12.5.2 the type and thickness of materials, or lead
equivalency, of each protective barrier; and

6.3.1.1.12.6 a copy of all correspondence with this repartment
regarding that x-ray system.
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6.3.1.1.13 Procedures for Co111mation. The registrant shall provide

written policy and procedures to all operators regarding 4

'

collimation. The policy shall specify for each tube with
a variable collimation whether positive beam limitation (pb1)
i

shall be used or whether manual co111mation shall be used.

6.3.1.1.13.1 If manual co111mation is used, then there shall be
positive indication of collimation on all films except
as provided in RH 6.12.1.10.1, or when contra indicated .

; and diagnosis could be compromised. Tubes collimated'

manually need not comply with PBL requirements. |

h 6.3.1.1.13.2 Regardless of the method of collimation, the beam size |

shall be limited to the smallest area which is
!

clinically necessary.
.

6.3.1.1.14- Process OA'Fi h asi. Every human use facility which is ,

required to be inspected Jon- an' annual basis must have an
active film processing QA program. The QA program must
address the following issues:

,

6 . 3 .1.1.1'4',.1 The x-ray film. must be developed following. the
reca==and=tions of the film manufacturer for development

' time and temperature. Those manufacturers
recommendations must be posted in the film processing
area.-

6.3.1.1.14.1.1 In lieu of the requirements of RE 6.3.1.1.14.1,
the facility may adopt a conti=wa=, documented
sensitemetric quality control program.

6.3.1.1.14.2 If manual processing of f41aam is done the temperature of
the developer must be measured and logged each day the
processing system is used.

6.3.1.1.14.3 If an automatic film processor is used then its
developer temperatt.re must be monitored and logged at
least once per week.

For both manual and automated processing there must be6.3.1.1.14.4 an adequate method used to monitor and/or determine
processing time. {

I
6.3.1.1.14.5 An adequatie developer repleninh= ant system must be

functiceal to meet the manufacturer's reca==andations
for automated film processors. For manual developing

procedures the developer ch.emicals must be eh=n*Jed at
g .'. . least;every month.a M documented in a writ, ten log, . .

-

. .4 .

.
,

6.3.1.1.14.6 The darkroom lighting must be such that exposure of a l

film to the darkroom safelight for 1 minute does not i

increase the optical density of that film by more than |

0.1 optical density units when the test film has a l

latent image sufficient to produce a density between 1.0 ;

- and 2.0 optical density units prior to safe light |

exposure.
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' 6.3.1.1.14;7 The base plus fog of an unexposed film must not exceed
0.25 optical density units when developed by the routine ,
procedure used by the facility. '

6.3.2 Plan Review and Shieldina Desian

6.3.2.1 Prior to the construction of a new x-ray facility, the floor
plans and equipment arrangement shall be submitted to a
qualified- expert for. the determination- of shielding
requirements. Prior to the modification or renovation of an '

existing x-ray facility, or installation . of a new x-ray
machine in an existing x-ray facility, the plans and equipment
arrangements shall be submitted to a qualified expert for
determination of shielding requirements when there is a change '

N in primary beam orientation, or a change in primary shielding
due to the modification or renovation of a facility, or there
is a projected increase in the x-ray workload from that which
.was used for the original x-ray shielding design. In such
cases shielding shall meet the criteria in Appendix B and the
recommendations of the . qualified expert. The required
information is denoted in Appendices A and B of this Part.<

6.3.2.1.1 Facilities using only dental intraoral or panoramic
machines in single occupancy rooms are exempt from the
requirements of RH 6.3.2.1.

6.3.2.2 The review . of such plans, and determination of shielding
requirements, 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 RH 4.6, 4.12, ,

4.13, and 4.14 of these Regulations.-
1

6.3.3 nanaral Reauiramants for Certified D4m E stic X-Rav Svstems.
certified diagnostic x-ray systems or any components thereof which,

are certified according to Title 21, Code of Federal Regulations,
Chapter I, Subchapter J', shall be' maintained to remain in
compliance with those regulations, except as noted in RH
6.3.1.1.13.1. ;

i

Diagnostic Z-Ray Systems ]

RH 6.4 ';anaval Reauir== ants for All Diaanostic X-Rav 'tyst. ems . In addition
to other requirements of this Part, all diagnostic x-ray systems
shall meet the following requirements:

'A certified copy of the referenced unterial is available for public
inspection during normal business hours at the Radiation- Control Division, ,

!4300 Cherry Creek Drive South, B-1, Denver, Colorado. Certified copies of the
referenced material will be provided at cost upon request from the Radiation
Control Division at the following mailing address: Director, Radiation Control
Division, RCD-DO-B1, Colorado Department of Health, 4300 Cherry Creek Drive
South, Denver, Colorado, 80220-1530.
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6.4.1 Warnino Label, The control panel containing the main power switch i
shall bear this or an equivalent warning statement, legible and
accessible to view: " WARNING: This x-ray unit may be dangerous to i

patient and operator unless safe exposure factors and operating
instructions are observed." i

6.4.2 Battery , CMNe Indicator. On battery-powered x-ray generators,
visul means shall be provided on the control panel to' indicate
whether the battery needs to be changed, or the battery is in a
state of charge adequate for proper operation.

4

'6.4.3 Leakace Radiation from the Diaanostic Source Assembiv The leakageu
radiation from the diagnostic source assembly measured at a distance >

of 1 meter in any direction from the source shall not exceed 100
. milliroentgens - (25.8 pC/kg) in 1 hour when the x-ray tube is .

'
'

operated at its' leakage technique factors. Compliance shall be
determined by measurements averaged over an area of 100 square '

centimeters with.no linear dimension greater than 20 centimeters.
.

6.4.4 Radiation from Comconents Other Than the Diaanostic Source Assembly.
The radiation emitted by a component other than the diagnostic-

. source assembly shall not exceed 2 milliroentgens (0.516 pC/kg) in
1 hour at 5 centimeters from any accessible surface of the component |
when it is operated in an assembled x-ray system under any ,

conditions for which it es designed. Compliance- shall be
' determined by measurements averaged over an area of 100 square ;

*

centimeters with no linear dimension greater than 20 centimeters.

6.4.5 Beam Ouality
i

6.4.5.1 Half-Valus Laver
,

6.4.5.1.1 The half-value layer of the useful beam for a given x-
s

ray tube potential shall not be less than the values'

shown in Table I. If it is necessary to detarmine such
'half-value layer at an x-ray tube potential which is not

listed in Table I, linear interpolation or extrapolation 1
+,

' may be made.

r

i :

!.,

|

i
i

i
'* * .

.J
*

.,. . .e . .g . , , ,, = , . . . . . .. , ... . ... .. . . . . . . ,n, ,

.

.
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Table I !;

Measured Hal1-value I

Design operating range potential layer (mm !
.

(kVp) (kVp) of aluminum)'

Other . Dental-

i

i systems Systems
1

): .
.

.Below 50 30 0.3 1.5 .

*

;
~

40 0.4 1.5

! 49 0.5 1.5
t

4

j 50 to 70 50 1.2 1.5 1
i

: 60 1.3 1.5
! 70 1.5 1.5

.

i Above 70 71 2.1 * 2 .1 l

i 80 2.3 2.3 )
90 '' 2 5- 2.5 i-

1
-

- 100 2.7 2.7 )
|- 110 3.0 3.0

12C 3.2 3.2
140 3.8 3.8

i
' 150 4.1 4.1

9

6.4.5.1.2 The requirements of RH 6.4.5.1.1 will be considered to
have been met if it can be demonstrated that the aluminum
equivalent of the total filtration in the primary beam is
not less chan that shown in Table II.

Table II 4

Filtration Reauired vs. Operatina Voltace

Total' Filtration |

Operating voltage (kVp) (inherent plus added) Other Dental j
(mm ali= hum equivalent) Systems systems

'

Below 50. 0.5 1.5 I. . . . . . . . . . . . . . . . . . . . . . '

50 - 70 1.5 1.5. . . . . . . . . . . . . . . . . . . . . . .
Above 70. . 2.5 2.5. . . . . . . . . . . . . . . . . . . . .

: '. ., .; . , ' , . . . ..'. . ' . . '.. .. ..
. . . . , . .. . , , ......3,. .. ,

, ,

.. . . . . . . ....
. .. .. . .-

. ., ,,

6.4.5.1.3 Beryllium window tubes,, except those used for,

- mamography, shall have a minirum of 0.5 millimeter
aluminum equivalent filtration arma: ently installed inj
the useful beam.

For capacitor ene$gy storage equipment, compliance with6.4.5.1.4 the requirements of RH 6.4.5 shall be detemined with
the maximum quantity of charge per exposure.
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6.4.5.1.5 The required minimal aluminum equivalent filtration -'

!

shall include the filtration contributed by all
materials which are always present between the source
and the patient.

6.4.5.2 Tiltration controls. For x-ray systems which have variable ,

kVp and variable filtration for the useful beam, a device {

shall link the kVp selector with the filter (s) knd shall (''

prevent an exposure unless the minimum amount of filtration |

required by RH 6.4.5.1 is in the useful beam for the given kVp
'| which has been selected.

6.4.6 g tiole Tubes . Where two or more radiographic tubes are controlled i

by one exposure switch, the tube or tubes which have been selected j'
!' shall be clearly indicated prior to initiation of the exposure.

- This indication shall be both on the x-ray control and at or near |
'

the tube housing assembly which has been selected.

; 6.4.7 Mer huical Succort of Tube Head. The tube housing assembly supports .

~ shall be adjusted such that the tube housing assembly will remain |
stable during an exposure unless tube housing movement is a designed i

'

. function of the x-ray system.

6.4.8 Techniaue Indicators

6.4.8.1 The technique factors to be used during an exposure shall be''

indicated before the exposure begins. If automatic exoosure.

controls are used, the technique factors which are set prior,

to the exposure shall be indicated.
r

.
6.4.8.2 The requirement of RH 6.4.8.1 taay be met by permanent markings

i en equipment having fixed technique factors. Indication of
technique factors shall be visible from the operator's
position except for spot films and cineradiography. .

,

,' RH 6.5 Fluoroscopic X-Ray Systems Exceot for Computed Tomocraohv X-Rav |

J
Systems. All fluoroscopic x-ray systems shall meet the following

^ requirements:

9 . , .1 Limitation of Useful Beam

6.5.1.1 Primary Barrier

The fluoroscopic imaging assembly shall be provided with6.5.1.1.1 a primary protective barrier which intercepts the ent. ire
cross section of the.useful beam at any SID.

.. .- . * .

.... . . . . .:s .:
.. . .. . .1-. . ....~. - .- . .. ..?- ..

6.5.1.1'.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.

6.5.1.2 X-Rav Field ,

6.5.1.2.1
~ Non-Intensified Fluoroscopic Eauiement.
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6.5.1.2.1.1 The use of non-image-intensified fluoroscopic
equipment is prohibited after June 30, 1993.

6.5.1.2.1.2 The x-ray field produced by non-image-intensified'

f3uoroscopic equipment shall not extend beyond
the entire visible - area of the image receptor.
This requirement applies to field size for both
fluoroscopic procedures and spot *

; procedures. In addition:
'

filming

6.5.1.2.1.2.1 means shall be provided for stepless
adjustment of the field size;

6.5.1.2.1.2.2 the minimum field size at the greatest SID
* - shall be equal to or less than 5

centimeters by 5 centimeters;

5 6.5.1.2.1.2.3 for equipment. manufactured after February
25, 1978, when the angle between the image'

j receptor and the beam axis of the x-ray
beam is variable, means shall be provided^

,;

3 to indicate when the axis of the x-ray beam
is perpendicular to the plane of the image i

receptor; and
f

f 5.1.2.1.2.4 compliance with RE 6.5.1.2.1.2 shall be
determined with the beam axis indicated to
be perpendicular to the plane of the image
receptor.

6.5.1.2.2 For image-intensified fluoroscopic equipment, neither
the length nor the width of the x-ray field in the plane
of the image receptor shall exceed that of the visible
area of the image receptor by more than 3 percent of the
SID. The sum of the excess length and the excess width
shall be no greater than 4 percent of the SID. In

addition:

6.5.1.2.2.1 means shall be provided to ' permit further
limitation of the field. Beam-limiting devices
manufactured af ter May 22, 1979, and incorporated.

in equipment with a variable SID and/or a visible
area of greater than 300 square centimeters shall
be provided with means .for stepless adjustment of
the x-ray field;

6.5,.1.2.2.2 all equipment, with a fixed SID and a visible area
. .of . 3 00. square, centiimeters .. or . less ? shall ..'be. , . . J.'

.

. .- c. . . .. , . . f .,-: . . . . .. . .

'provided with *eithsr st'eplsss 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 125 square centimeters or less. Stepless
adjustment ,shall, at the greatest SID, provide
continuous field sines from the maximum

- obtainable to a field size of 5 centimeters by 5
centimeters or less;
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6.5.1.2.2.3 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 i

receptor; and i

1

6.5.1.2.2.4 compliance shall be determined with the* beam axis i

indicated to be perpendicular to the plane of the 1

image receptor. For rectangular x-ray fields
used with circular image reception, the error in j
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

i

the image receptor.r.

|
-

6.5.1.2.3 Spot-film devices which are certified components shall I

meet the following additional requirements:

6.5.1.2.3.1 means shall be provided between the source and ,

the patient for adjustment of the x-ray field ),

size in the phne of the film to the size of that i
.

portion of th film which has been selected on I

the spot film selector. Such adjustment shall be j
automatically accomplished except when the x-ray |

field size in the plane of the film is smaller j-

than that of the, selected portion of the film.
For spot film devices manuft.ctured after June 21,
1979, if the x-ray field size is less than the
size of the selected portion of the film, the i
means for adjustmect of the field size shall be j

only at the operator's option;' l

l

6.5.1.2.3.2 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 SID shal' be i
'

equal to, or less than, 5 centimeters b 5
centimeters; )

1

6.5.1.2.3.3 the center of the x-ray field in the plane of the i

ffilm shall be aligned with the center of the
selected portion of the film to within .2 percent

,

of the SID; and

6.5.1.2.3.4 on spot-film devices manufactured after February i

25, 1978, if the. angle between the. plane of the i

|. 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 i

determined with the beam axis indicated to be |

perpendicular to the plane of the image receptor.
.
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| 6.5.1.2.4 If a means exists to override any of the automatic x-ray
field size adjustments required in RH 6.5.1.2, that
means:

6.5.1.2.4.1 shall be designed for use only in the event of
system failure;

6.5.1.2.4.1' shall incorporate a signal visible * at the
fluoroscopist's position which will indicate
whenever the automatic field size adjustment is
overridden; and

6.5.1.2.4.3 shall be clearly and durably labeled as follows:

' - POR X-RAY FIELD
*

LIMITATION SYSTEM FAILURE

6.5.2 Activation of the-Fluoroscopic Tube-> X-ray production in the
fluoroscopic mode shall be controlled by a device which requires
continuous pressure by the fluoroscopist for the entire time of
any exposure. When recording serial fluorescopic images, the'

fluoroscopist shall be able to terminate the x-ray exposure (s) at
any time. ,

6.5.3 ,,Exoosure Rate Limits
'

6.5.3.1 Entrance Exoosure Rate Allowable Limits

6.5.3.1.1 The 33posure rate measured at the point where the
center of the useful beam enters the patient shall not
exceed 10 roentgens (2.58 mC/kg) per minute, except
during recording of fluoroscopic images or when
provided with optional high level control.

6.5.3.1.2 When provided with optional high level control, the
equipment shall not be operable at any combination of
tube potential and current which will result in an
exposure rate in excess of 5 roentgens (1.29 mC/kg)
per minute at the point where the center of the useful
beam enters the patient un1.a.s the high level control
is activated.

6.5.3.1.2.1 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,

,

'
'' '

0 CA continuous signal audible, to the fluoroscopist, s .' -

,,6.5 321.2.2- ,
-,- .

.- - - -
e

. 'shall' indicate that the~high level control Is* * *

being employed. *

4

.
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6.5.3.1.3 In addition to the other requirements of RH 6.5,'

certified systems which do not incorporate an i
'

automatic exocsure rate control shall not be operable'

at any combination of tube potential and current which
will result in an exposure rate in excess of
5 roentgens (1.29 mC/kg) per minute at the point where
the center of the useful beam enters the patient

;- excep during recording of fluoroscopic images or when 4

an opt onal high level control is activated. |4

i

6.5.3.1.4 Compliance with the rcquirements of RH 6.5.3 shall be
determined as follows: |

6.5.3.1.4.1 Movable grids and compression devices shall be
removed from the useful beam during the

,

-

*measurement. 1.

6.5.3.1.4.2 If the source is below the table, ;ynosure rate
shall be measured 1 centimeter abova the
tabletop or cradle. ,

6.5.3.1.4.3. If the source is above the table, the exposure
rate shall be measured at 30 centimeters above
the tabletop with the end of the beam-limiting
device or spacer pcsitioned as closely as !

possible to the point of measurement. !-

6.5.3.1.4.4 All C-arta fluoroscopes, both stationary and
mobile, shall meet the entrance exposure rate
limits in RH 6.5.3.1.1, 6.5.3.1.2, and
6.5.3.1.3, 30 centimeters from the input surface
of the fluoroscopic imaging assembly with the
source positioned at any available SID provided
that the end of the spacer assembly or ceam-
limiting device is not closer than 30
centimeters from the input surface of the
fluoroscopic imaging assembly.

6.5.3.1.4.5 All lateral type fluoroscopes, both stationary
and mobile, shall meet the entrance exposure
rate limits in RH 6.5.3.1.1, 6.5.3.1.2, and
6.5.3.1.3; measured at a point 15 centimeters
from the centerline of the table and in the
direction of the x-ray source with the end af
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. .. -j / .
.

s., . - . , . . .. -

x-ray sosrcef with the end'of the beam-limiting'* ' ' ' ~

device or spacer no closer than 15 centimeters
to the centerline of the table,

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

6.5.3.1.5.1 Such measurements shall be"made annually or I'

after any maintenance of the system which might |
affect the exposure rate. 'i

;
~

6.5.3.1.5.2 Conditions of periodie measurement of entrance
exposure rate are as follows: _:

)
'

6.5.3.1.5.2'.1 the measurement. shall be made under the
conditions that satisfy the requirements I

of.RH 6.5.3.1'.4; |
!

6.5.3.1.5.2.2 the kVp shall be the maximum kVp which can !

be produced by the x-ray system;

6.5.3.1.5.2.3 the x-ray system (s) 'that incorporates i

automatic gggggIt rate bontrol shall have |,

the beam co111 mated to the size of the
. detector.and have aufficient material .

placed in the useful beam to intercept the i
.

entire beam so that output of the machine I

' is a maximum for the x-ray system; and

6.5.3.1.5.2.4' x-ray' system (s) that do not incorporate an 'i
automatic exposur.,,1 rate control shall
utilize the maximum milliamperage typical !
of the clinical use of the x-ray system.3'-

6.5.4 Eggrier Tran==4tted ==d4= tion Rate Limits
.

[

6.5.4.1 The exposure rate due to transmission through the primary j
protective barrier with the attenuation block in the useful
beam, combined with radiation from the image intensifier, if [
provided, shall not exceed 2 milliroentgens (0.516 pC'/kg) ;

'
per hour at 10 centimeters from any accessible surface of
the fluoroscopic imaging assembly beyond the plane of the
. image receptor for each roentgen per minute of entrance
exposure rate.

!

6.5.4.2 Measurina Compliance of Barrier Transmission

6.5.4.2.1 The exoosure rate due to-transmission through the' I

primary protective barrier combined with radiation ;

from the image intensifier shall be determined by
'

measurements averaged over an area of 100 square i

centimeters with no linear dimension greater than 20 |

centimeters. j
i

' . . .

.'I' ! the ! sour,ce[is .below, the.. tabletop,. -thE Joeasureman.t. . '. . . . . '

' . - .
,

, ' . ' . " . . , . .
' , '.| . 6 5,. 4 2. 2., f

~

*.'' shall be made wit!h the inpht surface of thE' ~ '' '
- -

fluoroscopic imaging assembly positioned 30
centimeters above the tabletop.

.

3 Materials should be placed in the useful beam when conducting these
pariedic measurements to protect the imaging system.

)
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6.5.4.2.'l If the source is above the tabletop and the SID 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 l

>

not be closer than 30 centimeters. i

6.5.4.2.4 Movable grids and compression devices shall be removed
from the useful beam during the measurement'.*

6.5.4.2.5 The attenuation block shall be positioned in the
3

useful beam 10 centimeters from the point of
measurement of entrance exoosure rate and between this
point and the input surface of the fluoroscopic

'

imaging assembly.

JJ1.,1 cation of Potential and Current. During fluoroscopy andd6.5.5
cinefluorography the kV and the mA shall be continuoucly indicated
on certified. units. . .

6.5.6 Source-to-Skin Distance. The SSD shall not be less thon:
.

6.5.6.1 38 centimeters on stationary fluoroscopes installed after ,

September 1, 1992, |;
|

6.5.6.2 35.5 centimeters on stationary fluoroscopes which were in
operation on or before September 1, 1992,-

6.5.6.3 30 centimeters on all mobile fluoroscopes, and |
I

6.5.6.4 20 centimeters for image intensified fluoroscopes used for
specific surgical application. The written safety. ,

procedures must provide precau-ionary measures to be adhered |'

to during the use of these systems. |

i 6.5.7 Fluorescopic Timer

6.5.7.1 Means shall be provided to preset the cumulative on-time of I
the fluoroscopic x-ray tube. The maximum cumulative time of

'

'

the timing device shall not exceed 5 miantes without
resetting.

6.5.7.2 A signal. to the fluoroscopist shall indicate the completion
of any preset cumulative on-time. Such signal.shall

4

continue to sound while x-rays are produced until the timing

,
device is reset.

6.5.8 Mobile Fluoroscones. ,In addition to the other requirements of
.../.... i,RH b 5, .cobilei fluoroscopes. shall';ba.. equipped .wi.th.-image . , ' .,

- .-. . . - - .
.

'. intensifiers'.
,

-
3

4
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6.5.9 Control of Seattered Radiation
i

6.5.4.1 Conventional fluorescopic table designs when combined with l
procedures utilized shall be such that no unprotected part i
of any staff or ancillary individual's body shall be exposed |
to unattenuated scattered radiation which criginates from

!under the table. The attenuation required shall be not less
~*

than 0.25 millimeter lead equivalent. j

6.5.9.2 Equipment configuration when combined with procedures shall
be such that no portion of any staff or ancillary ,

individual's body, except the extremities or head, shall be i

exposed to the unattenuated scattered radiation emanating ;

from above the tabletop unless that individual:

6.5.9.2.1 is at least 120 centimeters from the center of the
useful beam, or

6.5.9.2.2 the radiation has passed through not less than 0.25
millimeter lead equivalent material including, but not i

limited to, drapes, Bucky-slot cover pcnel, or self- |
supporting curtains, in addition to any lead j

equivalency provided by the protective apron referred ,

'

to in RH 6.3.1.1.5.
l

6.5.9.3 The Department may grant exemptions to RH 6.5.9.2. where a ,

"

sterile field will not permit the use of the normal !

protective barriers. Where the use of prefitted sterilized
covers fer the barriers is practical, the Department shall
not permit such exemption.

6.5.10 Radiation Tbg any Simulation Systems. Radiation therapy
simulation systems shall be exempt from all the requirements of (
RH 6.5.1, 6.5.3, 6.5.4, and 6.5.7 provided that:

6.5.10.1 such systems are designed and used in such a manner that no
individual other than the patient, required staff and
ancillazy personnel are in the x-ray room during periods of
tie ahen the system is producing x-rays; and

6.5.10.2 systems which do not meet the requirements of RH 6.5.7 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 1

reset between examinations. j

RH.6.6 Radiocraphic Systems Other Than FluoroscoDic, Dental Intraoral,
*.

5 .L.. ..Veterinarv; .comnuted.Tomocranhv, .or .Mammorxranhv .X-Rav Svetemn
,

', .f..;, ., . . . , . . ,.

6.6.1 Beam Limitation. The useful beam shall be limited to the area of
clinical interest.

I
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6.6.1.1 General Purpose Stationary and Mobile X-Prv Systems

6.6.1.1.1 There shall be provided a means for steple'ss
adjustment of the size of.the x-ray field.

6.6.1.1.2 A method 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 2 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 1>eam.

6 ,6.1.1. 3 ' The Department may grant an exemption on non-certified
x-ray systems to RH 6.6.1.1.1 and 6.6.1.1.2 provided
the registrant makes a written application for such
exemption and in that application:

6.6.1.1.3.1 demonstrates it is impractical to comply with RH
6.6.1.1.1 and 6.6.1.1.2; and'

6.6.1.1.3.2 the purpose of RH 6.6.1.1.1 and 6.6.1.1.2 will
be met by other methods.

6.6.1.2 Additional Reauirements for Stationary General Purpose X-Ray
Systems. In addition to the requirements of RH 6.6.1.1,
stationary general purpose x-ray systems, both certified and
acncertified, shall meet the following requirements:

6.6.1.2.1 A method 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 2 percent of the SID, and to indicate the SID
to within 2 percent;

.

6.6.1.2.2 The beam-limiting device shall indicate numerically
the field size in the plane of the image receptor to
which it is adjusted; and

6.6.1.2.3 12dication of field size dimensions and .L shall be
specified in inches and/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 2 percent of the SID when the beam
axis is indicated to be perpendicular to the plane of
the image receptor.

|

|
|
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6.6.1.3 X-Ray Systems Desianed for One Imace Receptor Size.
Radiographic equipment designed for only one image receptor
sine at a fixed SID shall be provided with means to limit
the field at the plane of the imagt 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 2 percent of the SID, 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

j
does not extend beyond any edge of the image receptor. |

,

6.6.1.4 X-Ray Systems Other Than Those Described in RH 6.6.1.1. ;

6.6.1.2 and 6.6.1.3.

6.6.1.4.1 t, 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 2 percent of the SID when the axis of the
x-ray beam is pe pendO.plar to the plane of the image
receptor.

6.6.1.4.2 Means shall be provided to align the center of the x-
ray field with the center of the image receptor to 1

within 2 percent of the SID, 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.

j 6.6.1.4.3 RH 6.6.1.5.1 and 6.6.1.5.2 may be met with a system
that meets the requirements for a gr.neral purpose x-
ray system as specified in RH 6.6.1.1 or, when
alignment means are also provided, may be met with
either:

6.6.1.4.3.1 an assortment of removable, fixed-aperture, ,

'

beam-limiting devices sufficient to meet the
requirement for each combination cf image
receptor size and SID for which the unit is
designed with each such device having clear and 1

!permanent markings to indicate the image
receptor size and SID for which it ic designed; ;

or

6.6.1.4.3.2 a beam-limiting device having multiple fixed
apertures sufficient to meet the requirement for
each combination of image receptor size and SID |

ifor which the unit is designed. Permanent,
4

clearly legible markings shall indicate the 1
'

image receptor size and SID for which each
aperture is designed and shall indicate which
aperture is in position for use.
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6.6.2 gaA(331on Exoosure Colt,rol Devices

4.r.2.1 Timers. Means shall be provided to term.tnate the exposure ,

at a preset time intervsl, preset product of current and (
time, a pre set number of pulses, or a preset radiation
exposure to the image recepcor. In addition, it shall not
be possible to make an exposure when the timer is set to a
"zero" or "off" position if either position is prENided.

6.6.2.2 X-Rav Control
|

6.6.2.2.1 An x-ray control shall be incorporated into each x-ray 4

system such that on exposure can be terminated by the I
operator at any time except for-

6 9,

6.6.2.2.1.1 exposure of one-half (M) second or less, or

6.6.2.2.1.2 during serial radiographv when me ans shall be |
providad to permit ccmpletion of any single ;

exposure of the series in process. j
i

6.6.2.2.2 Except for bcne mineral analyzers and similar
machines, each x-ray control shall be located in such
a way as to meet the following requirements:

,

6.6.2.2.2.2- ' ;tationary x-ray systems, and mobile or portable
systems used routinely in one location, shall be
requireo 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 e.ntire exposure.

6.r.2.2.2.2 mobile and portable x-ray systems not routinely
used in one location shall te required to have
an exposure switch so arranged that the operator
can stand at least 6 feet (1.83 m) from the
patient, the x-ray tube and the useful beam.
Mobile and portable x-ray systems used in
surgery are considered to be not routinely used
in one location.

6.6.2.2.2.3 The x-ray control chall provide visual
indication oeservable at er from the operator *s
protected position whenever x-ra,rs are produced.
In addition, a signal audible to ?.he operator
shall indicate that the exposure has. terminated.

, hen' an automatic exoosure -:, < , ', * ,5
~

- Au' omatic Expo's'ure Contr'o1s , W.6 .'6. 2 .B *. i. ' control'is provided:

'* t.e . . - -

, .

,

6.6.2.3.1 indication shall be made on the control panel when
this m-de of operation is selected';

.
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5.6,2.3.2 if the x-ray tube potential is equal to or greater
than 50 kVp, the minimum exposure time for field
emission equipment rated for pulsed operation shall be
equal to or less than a time interval equ!. valent to 2

'

pulses;
!

6.6.2.3.3 the minimom exposure time for all equipment other than
that specified in RH 6.6.2.3.2 shall be equal to or
lesa than one-sixtieth (1/60) second or a time
interval required to deliver 5 mas, whichever is
greater;

6.6.2.3.4 either the product of peak x-ray tube potential,
current, and exposure cime shall be limited to not

'

more than 60 kWs per exposure, or the product of x-ray
tube current and exposure time shall*be limited to not
more than 600 mas per exposure except that., when the
x-ray tube potential is less than 50 kyp, the product
of x-ray tube current and exposure time shall be
limited to not more than 2000 mas per exposure; and

6.6.2.3.5 a visible signal shall indicate when an exposure has
'been terminated at the limits required by
RH 6.6.2.3.4, and manual resetting shall be required
before further automatically timed exposures can be

'
made.

| 6.6.2.4 Recroducibility. With a timer setting of 0.5 seconds or
less, the average exposure period (T) shall be greater than
or equal to 5 times the maximum exposure period (T.) minus ;

the minimum exposure period (Tu,) when 4 timer tests are |

performed: ;
i

i 2 5 (T - T ) .

-6.6.3 Source-to-Skin Distance. All mobile or portable radiographic
systems shall be provided with means to limit the source-to. skin
distance to equal-to or greater than 30 centimeters,

6.6.4 Eggsure Recroducibility2 The coefficient of variation of ;

exposure shall not exceed 0.05 when all technique factors tre held )
constant. The facility registrant may request a variance for any i

'

machines manufactured prior to 1974, which cannot meet this
requirement.. The variance request must verify that this exposure i

reproducibility variation will not result in unneces sry patient |
radiation exposure due to the need for repeat examinations. i

.
' '

.. 4

. . . 6, 6 . 5 . . . Radiat' ion 'from Cap _geitor Enercy Storace' Esuinment in Standbv '

. . . .- . . . . ..
, * *

Status. Radiation emitted from the x-ray tube when the expo'sure*

switch or timer is riot activated shall not exceed a 3; ate of 2 |

milliroentgens (0.516 pc/kg) per hour at 5 centimeters from any I
'

accessible surface of the diagnostic source assembly, with the
beam-limiting device fully open.

.

i
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6.6.6 Additional Reauirements Apolicable to certified Systems Oniv.
Diagnostic x-ray systems incorporating one or more certified

, component (s) shall be required to comply with the following
' additional requirement (s) which relate to that certified

!component (n!. !

6.6.6.1 paproducibility. The estimated coefficient of variation of
'

radiation eroosures shall be no greater than 0.05, for any i
specific combination of selected technique factors. |

<

1

6.6.6.2 Linearity. When the equipment allows a choice of x-ray tube {
current or mas settings for any fixed x-ray tube potential )
within the range of 40 to 100 percent of the maximum rating,

,

the average ratio of exnosure to the indicated milliampere- 1

seconds product obtained at any 2 consecutive tube current i-

settings shall not differ by more than 0.1*O times their sum:
]

|i - 1 -| s 0.10 - (1. +.1 ) , l. g 2 2 2
1

where X and %, are the mR/ mas (microcoulomb / kilogram per |'
mas) values obtained at each of 2 consecutive tube current |

settings.

.

6.6.6.3 becuraev. Deviation of technique factors from indicated 1

| values shall not exceed the limits specified for that system )
by its miinufacturer. If manufacturer specifications are not ;-

available, the following criteria shall be used:
|

6.6.6.3.1 The kVp shall not deviste from indicated values by l
more than 10%. I

6.6.6.3.2 The timer accuracy shall not deviate from indicated
valuen by more than:

6.6.6.3.2.1 10% for an indicated time of greater than 20 ms;
|or

6.6.6.3.2.2 50% for an indicated time of 20 ms or less."

6.6,6.4 Beam Limitation for Stationary and Mobile General Purpose X- ,

,

Ray Systems. |

6.6.6.4.1 There shall be provided a means of stepless adjustment
of the size of the x-ray field. The minimum field i

'

size at an SID of 100 centimeters shall be equal to or I
less than 5 centimeters by 5 centimeters. l

'

* ' * '
~When a' light' localizer is., us.ed..to define the x . ray' . .> .~ . 6.6.6.,4.2 ..*. i.

'fieId, it shall ' provide'* an sverage illumination "of~ not**

less than 160 lux or 15 footeandles at 100 centimeters i

or at the maximum SID, whichever is less. The average )
illumination shall be based upon measurements made in
the approximate center of each quadrant of the light
field. ' Radiation th rapy simulatia.1 systems are
exempt from this requirement.
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6.6.6.5 Beam Limitation for Portable X-Rav systems. Beam limitation
for portable x-ray systems shall meet the beam limitation
requirements of RH 6.6.1.1 and 6.6.6.4.

6.6.6.6 fie.Jd Limitation and Alicnment on Stationary General Purpose
X-Ray Systems. For stationary, general purpore x-ray
systems which contain a tube housing assembly, an x-ray
control, and, for those systems so equipped, a table, all
certified in accordance with 21 CFR 1020.30 (c) :

6.6.6.6.1 Positive beam limitation (PBL) shall be provided
whenever all the following conditions are met:

6.6.6.6.1.1 The image receptor is inserted into a
permanently mounted cassette holder;'

6.6.6.6.1.,2 The image receptor length and width are each
.less than.50 centimeters;

6.6.6.6.1.3 The x-ray beam axis is within plus or minus 3
degrees of vertical and the SID is 90
centimeters to 130 centimeters inclusive; or the
x-ray beam axis is within plus or minus 3
degrees of horizontal and the SID is 90
centimeters to 205 centimeters inclusive;

~.

6.6.6.6.1.4 The x-ray beam axis is perpendicular to the
plane of the image receptor to within plus or
minus 3 degrees;

6.6.6.6.1.5 Neither tomographic nor stereoscopic radiography
is being performed;

6.6.6.6.1.6 Manual collimation is not used pursuant to RH
6.3.1.1.13.1.

6 . 6 . 6 . 6 .1. "1 The macl.ine is used for procedures other than
therapy rimulation.

6.6.6.6.1.,8 The PBL syatem has not been intentionally
overridden. This override provision is subject
to RH 6.6.6.6.3.

6.6.6.5.2 PBL shall prevent the production of x-rays when:

6.6.6.G.2.1 Either the length or width of the x-ray field in
the plane of the image receptor differs, except
as permitted by RH 6.6.6.6.5, from the
corresponding image receptor dimensions by more
than 3 percent of the SID; or

6.6.6.6.2.2 The sum of the length and width differences as
stated in RH 6.6.6.6.2.1, without regard to
sign, exceeds 4 percent of the SID.
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l

6.6.6.6.3 If a means of overriding the PBL system exists, that !

means: )
,

6.6.6.6.3.1 Shall be designed for use only in the event of )
PBL system failure, or if the system is being !

serviced; and j

6.6.6.6.3.2 If in a position that the operator would
consider it part of the operationa? controls, or
if it is referenced in the operator's manual, or
in other materials intended for che operator,

'

6.6.6.6.3.2.1 shall require that a key be utilized to
defeat the PBL;

,

6.6.6.6.3.2.2 shall require that the k'ey remain in place
during the entire time the PBL system is
overridden; and ;

6.6.6.6.3.2.3 shall require that the key or key switch
be clearly and durably labeled as fo* lows:A>

FOR X-RAY FI' ELD LIMITATION SYSTEM FAILURE

6.6.6.6.4 Compliance with RH 6.6.6.6.2 shall be determined when
'

che equipment indicates that the beam axis is"

perpendicular to the plane of the image. ree.:eptor end
tne previsions of RH 6.6.6.6.1 are met _ Compliance ;

shall be determined no sooner than 5 seconds after
insertion of the image receptor.

6.6.6.6.5 The PBL system shall be capable of cperation, 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 an SID of 100

| centimeters shall be equal to or less than 5
centimeters by 5 centimeters.

6.6.6.6.6 The PBL system shall be designed such '; hat if a change
in image receptor does not cause an automatic return
to PBL function as described in RH 6.6.6.6.2, then any
change of image receptor size or G1D must cause the
automatic return.

6.6.6.7 *fimers. Except for dental panoramic systems, termination of
exposure shall cause. automatic. resetting of the timer,to.ite
initial. setting,,'er to'tzero?.

'

-/. . - -- . -
,

.- .4 . . . .,. . . t-,

RH 6.7 Intraoral Dental Radioctraphic Systems. In addition to the
provisions of RH 6.3 and RH 6.4, the requirements of RH 6.7 apply
to x-ray equipment and associated facilities used for dental
radiography. Requirements for extraoral dental radiographic
systems are covered in RH 6.6.
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6.7.1 Source-to-Skin Distance (SSD). X-ray systems designed for use j
with an intraoral image receptor shall be provided with means to i

limit SSD, to not less than:
|

~.7.1.1 18 centimeters if operable above 50 kVp, or |

E.7.1.2 10 centimeters if not operable above 50 kVp.

6.7.2 ' Field Limitation. Radiographic cystems designed for use with an ;

intraoral image receptor shall be provided with means to limit the
x-ray beam such that:

6.7.2.1 if the minimum SSD is 18 centimeters or more, the x-ray
field, at the minimum SSD, shall be containable in a circle

'

having a diameter of no more than 7 centimetersi and

6.7.2.2 if the minimum SSD is less than 18 centimeters, the r' ray
field; at the minier.tm SSD, e shall be containable in a circle
having a diameter of no more than 6 centimeters.

6.7.3 ' Timers. Means shall be provided to terminate the exposure at a
preset time interval, preset product of current and time, a preset
number of pulses, or a preset radiation exposure to the image
receptor. In addition:'

"

6.7.3.1 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.

6.7.3.2 Renroducibility. With a timer setting of 0.5 seconds or
less, the average exposure period (t) shall be greater than
or equal to 5 times the naximum exposure period (T_) minus
the minimum exposure period (T ) when 4 timer tests are
performed:

T > 5(T, - T )g

6.7.4 X-Rav Control

6.7.4.1 An x-ray 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 (1/2)
second or lens.

6.7.4,2 Each x-ray control chall be. located in,such a way as to meet
- - - - - , .the folkwing requirements: .- ,

- . - -. . .

, ,

6.7.4.2.1 stationary x-ray systems, and mobile or portable
systemn used routinely in one location, shall be
required to have the x-ray control permanently mounted
in a protected area, so that t.he operator is required
to remain in that protected area during the entire
exposure, or the exposure control shall be such that
the operator can stand at least 2 meters from the
patient, the x-ray tube and the useful beam; and
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.

6.7.4.2.2 mobile and portable x-ray systems not routinely used
in one location shall be required to have an exposure
switch so arranged that the operator can stand at
least 2 meters from the patient, the x-ray tube and
the useful beam.

6.7.4.3 The x-ray control shall provide visual indication observable
at or from the operator's protected position whenever x-rays
are produced.

6.7.5 Expo 9ure Reproducibility. The coefficient of variation shall not
exceed 0.05 when all technique factors are held constant. This i

-

requirement shall be deemed to have been met if, when 4 exposures I

are made at identical technique factors, the value of the average
exposure (2) is greater than or equal to 5 times the maximum-

exoosure (E.) minus the minimum exposure (Em): *

-E 2 5(E -Ey |
1

1
6.7.6 Administrative controls

6.7.6.1 Patient and film holding devices shall be used when the
techniques 3.armit.

6.7.6.2 The tube housing and the PID shall not be hand-held during
an exposure.

6.7.6.3 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 RH 6.7.2.1. |

6.7.6.4 Dental fluoroscopy without image intensification shall not
be used.,

6.7.7 Additional Recuirements Aeolicable to Certified' Systems Oniv.
Only diagnostic x-ray systems incorporating one or more certified
component (s) shall be required to comply with the following
additional requirement (s) which relate to that certified
component (s).

6.7.7.1 ReoroducibilitL, The estimated coefficient of variation of
radiation exposures shall be no greater than 0.05, for any
specific combination of selected technique factors.

'. ,
. ..j, .. _ j... . .'e..... .. . . . . . . .. . .. ... . . . ., , . ,_ ,

,
,. ,

.

.
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d

6.7.7.2 Ling _arity, When the equipment allows - cl$oice of x-ray tube
current settings and is operated :en a power supply as i

specified by the manufactuter in accordance with the ,

requirements of applicable Federal standards, for any fixed
x-ray tube potential within the range of 40 to 100 percent
of the maximum rating, the average ratios of exposure to the
indicated milliampere-seconds prod',1ct obtained at any 2
consecutive tube current settings shall not differ by more
than 0.10 times their. sum:

|( - X | 5 0.10 (X + X ),2 3 2

where X and X: are the average mR/ mas values obtained at
'- each of 2 consecutive tube current settings.

*
1

6.7.7.3 Accuraev. Deviation of technique factors from indicated
values shall not. exceed the limitssapecified for that system
by its manufacturer.

Timers. Termination of exposure shall cause automatic6.7.7.4 -

resetting of the timer to its initial setting er to "zero".

6.7.7.5 Beam ouality. All certified dental x-ray systems
manufactured on and after December 1, 1980, shall have a
minimum half-value layer not less than 1.5 millimeters"

aluminum equivalent. Systems operating above 70 kvp are
subject to *he filtration requirements of RH 6.4.5.1.

Therapeutic X-Ray systems

RH 6.8 Theraceutic X-Rav Systems of Less Than One MeV

6.8.1 Ecuiement Reauirements
[

l 6.8.1.1 Lgg]cace Radiation. When the tube is operated at its leakage
Itechnique factors, the leakage radiation shall not exceed

the value specified at the distance specified for the -

classification of-that x-ray system.

6.8.1.1.1 contatet Theraov Systems. Leakage radiation shall not
exceed 100 milliroentgens (25.8 pC/kg) per hour at 5
centimeters from the surface of the tube housing
assembly.

'

s ( .' . . 6 iM 1.1. 24 . . * . , y . 0-150 kvo. Systems , ' Spstems.Yhich' vere . manufactured.or. . ....':.
..-..

'

in' stalled prior to. September 1, 1992 shsll have'a * *

leakage radiation which does not exceed 1 roentgen
(0.258 mC/kg) in 1 hour et 1 meter from the source.

6.8.1.1.3 0-150 kVo Systems. Systems which are manufactured on
or after September 1, 1992 shall have a leakage
radiation which does not exceed 100 milliroentgens'

(25.8 pC/kg) in 1 hour at 1 meter from the source.

L
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6.8.1.1.4 151 to 999 kVo Systems. The leakage radiation shall
not exceed 1 roentgen (0.250 mC/kg) in 1 hour at 1
meter from the source except systems that operate in
excess of 500 kVp may have a leakage radiation at 1
meter from the source not to exceed 0.1 percent of the
useful beam 1 meter from the source.

6.8.1.2 Permanent Beam Limitino Devices. Permanent fixed diaphragms
or cones used for limiting the useful beam shall provide the
same or a higher degree of protection as required for the
tube housing assembly.

6.8.1.3 Removable and Adiustable Beam Limitino Devices

6.8.1.3.1 * Removable beam limiting devices shall, for the portion
of the useful beam to be blocked by these devices,
transmit not more than 1 percent of the useful beam at f
the maximum kilovoltage and -with filtration installed
which produces the highest energy beam. This
requirement does not apply to auxiliary blocks or
materials placed in the useful beam to shape the
useful beam to the individual patient.

6.8.1.3.2 Adjustable beam limiting devices installed after
September 1, 1992 shall meet the requirements of RH
6.8.1.3.1.-

6,.8.1.3.3 Adjustable beam limiting devices installed before
September 1, 1992 shall, for the portion of the x-ray
beam to be blocked by these devices, transmit not more
than 5 percent of the useful beam at the maximum
kilovoltage and with filtration installed which
produces the highest energy beam.

6.8.1.4 Eilter System. The filter system shall be so designed that:

6.8.1.4.1 the filters cannot be accidentally displaced at any
possible tube orientation;

6.8.1.4.2 the radiation at 5 centimeters from the filter
insertion slot opening does not exceed 30 roentgens
(7.74 mC/kg) per hour under any operating conditions;
and

6.8.1.4.3 each filter is marked as to its material of
construction and its thickness. For wedge filters,
the wedge angle shall appear on the wedge or wedge

7
' . . . tray r' . .. .. . ., <.

__
r --

, ,
,

.

,

6.8.1.5 Tube Immobilization. The tube housing assembly shall be
'

capable of being immobilized for stationary treatments.

6.8.1.6 Focal Snot Marking. The tube housing assembly shall be so
marked that it is possible to determine the location of the
focal spot to within 5 millimeters, and stch marking shall
be readily accessible for use during calibration procedures.
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6.8.1.7 Beam Block. Contact therapy tube housing assemblies shall
have a removable shield of at least 0.5 millimeter lead
equivalency at 100 kVp that can be positioned over the
entire useful beam exit port during periods when the beam is
not in use.

,

6.8.1.8 Beam Monitor System. Systems of greater than 150 kVp
manufactured after september 1, 1992 shall be provided with
a beam monitor system which:

6.8.1.8.1 chall have the detector of the monitor system
interlocked to prevent incorrect positioning;

6.8.1.8.2 shall not allow irradiation until a pre-selected value
' - of exposure has been made at the treatment control

'

panal;

6.8.1.8.3 shall independentirterminate~ irradiation when the
pre-selected exposure has been reached;

6.8.1.8.4 shall be so designed that, in the event of a system
malfunction or electrical power failure, the dose
administered to a patient prior to the system
malfunction or power failure can be accurately
determined;

,,

6.8.1.8.5 ~ shall have a display at the control panel from which
the dose at a reference point in soft tissue can be
calculated;

6.8.2.8.6 shall have a control panel display which maintains the
administered dose reading until intentionally reset to
zero; and

,

6.8.1.8.7 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. 1

|
*

6.8.1.9 TiEgr

6.8.1.9.1 A timer which has a display shall be provided at the
treatment control panel. The timer shall have a pre- )
set time selector and an elapsed' time indicator or a .

Itime remaining indicator.

6,8.1.9.2 The timer shall..be a total treatment timer which .
. -

activates with~the prodwotion.of radiation and retaisis.- -. . .s. . .s . . . . . . . . . . . . . . .,

* - its readintf after irradiation is[ interrupted or-

.

terminated. After irradiation is terminated and,
befcre irradiation can be reinitiated, it shall be
necessary to reset the elapsed time indicator to zero.

The timer shall terminate irradiation when a pre-6.8.1.9.3
~ selected time has elapsed if any dose monitoring

system present has not previously terminated
irradiation.

6 - 38

September 1, 1992

.



- . . - - . . -.- .-.. . - - - . . . ~ . . . . _ - . . _ - . . - ~ _ - _ -

P

.

.

6.8.1.9.4 The timer shall permit accurate presetting and
determination of exposure times as short as 10% of the

)prescribed dose. i

I

The timer shall not permit an exposure if set at zero.6.8.1.9.5
;The timer shall not activate until the shutter is6.8.1.9.6 '

opened when irradiation is controlled by a shutter
mechanism. .'

3

6.8.1.10 Rontrol Panel Functions. The control panel, in addition to !

the displays required in other provisions of RH 6.8, shall
.

haver

6.8.1.10.1'- an indication of whether electrical power is available
at the control panel and if activation of the x-ray
tube is possible;
. . . . . - - .

..

an indication of whether x-rays are being produced;6.8.1.10.2

6.8.1.10.3- means for indicating x-ray tube' potential and current;

means for terminating an exposure at any time;6.8.1.10.4

i
6.8.1.10.5 a locking device which will prevent unauthorized use

of the x-ray system; and''
1

6.8.3. 10.6 for x-ray systems manufactured after September 1, ,

1992, a positive display of specific filter (s) in the' r

ibeam. 4

6.8.1.11 System Secur h Therapeutic systems which can be secured
to prevent unauthorized use by the use of a locking device
not located on the control panel shall be exempt from the
requirement of RH 6.8.1.10.5. ,

I

6.0.1.12 Multicle Tubes. When a control panel may energize more than
one x-ray tube: [

6.8.1.12.1 It shall be possible to activate only one x-ray tube
i

at any time.

6.8.1.12.2 There shall be an indication at the control panel ,

identifying which x-ray tube is energized.

6.8.1.12.3 There shall be an indication at the tube housing
assembly,when that, tube is. energized. .,

,. , ,
, , . . , .. . . . ,

,
. ...

- . . . .. .
. . . , ,

,. . . . . . . . . . , . . ,

. , .
. . . . . . .. ... '

6.8.1.13 E2 gree-to-Skin Distance. There'shall.be means of
determining the SSD to within 1 centimeter,

r

6.8.1.14 Shutters. Unless it is possible to bring the x-ray output
to the prescribed exposure parameters within 5 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,
|
,

.
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6.8.1.14.1 after the unit is at operating parameters, the shutter
shall be controlled electrically by the operator from
the control panel; and

6.8.1.14.2 an indication of shutter position shall appear at the
control panel.

6.8.1.15 Low-Piltration X-Rav 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.

6.8.2 Facility Desian Recuirements for X-Ray Systems Cacable of
Ooeratina Above 50 kVo

*.
6.8.2.1 Aural Communication. Provision shall be m'ade 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.

6.8.2.2 Viewino Svstems

6.8.2.2.1 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.

6.8.2.2.2 Treat. ment shall not be allowed unless a viewing system
is available and in use.

6.8.2.3 M_ditional Reauirements for X-Rav Systems capable of
. Operation Above 150 kVo

6.8.2.3.1 All protective barriers shall be fixed exu g fet
entrance doors or beam interceptors.

6.8.2.3.2 The control panel shall be located outside the
treatment room.

!

6.8.2.3.3 Entrance Interlocks.

6.8.2.3.3.1 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- o ~

operation without i:l'osing the door and.

reinitiating ir'4diation by manual action at the
control panel.
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6.8.2.3.3.2 In maze type facilities without doors, optical
beam interlocks shall be provided such that all
optical beam interlocks must be functioning
before treatment can be initiated or continued.
If the optical beam is interrupted it shall not |'

be possible to restore the machine to operation 1
without first clearing the person from the beam l

and reinitiating irradiation by manual action at I

the control panel. j
i

6.8.2.3.3.3 When any door referred to in RH 6.8.2.3.3.1 is' i

' opened or any optical beam referred to in RH '

6.8.2.3.3.2 is interrupted while the x-ray tube
is activated, the exposure at a distance of 1

4

N meter from the source shall be reduced to less !

than 100 milliroentgens (25.8 #C/kg) per hour.
<

6.8.3 Survevs Calibrations, Soot Checks, and ODeratino Procedures
i

6.8.3.1 Surveys
-

6.8.3.1.1 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.4

6.8.3.1.2 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 30 days of receipt of the report.
.

I
6.8.3.1.3 The survey and report shall indicate all instances

where the installation, in the opinion of the
qualified expert, is in violation of applicable'

reguletions. ,

l

6.8.3.2 Calibrationg ],

j 6.8.3.2.1 The calibration of an x-ray system shall be performed
' at intervals not to exceed 1 year and after any change .

or replacement of components which could cause a |
change in the radiation output.

,

6.8.3.2.2 The calibration of the radiation output of the x-ray
system .shall be.penformed by or under the direction of 1

,

-
, . a*: qualified , expert <wh6 is physicall.y present at the - ,- i

.

. ;; .-- - , , . . , ...
, ' facility during such calibration 7 '

-
,

6.8.3.2.3 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 in accordance
with RH 9.4.3 of the Regulations.

.
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6.8.3.2.4 The calibraticas shall be such that the exposure at a
reference point in air can be calculated to within an
uncertainty of 5 percent.

6.8.3.2.5 The calibration of the x-ray system shall include, but
not be limited to, the following determinations:

6.8.3.2.5.1 verification that the x-ray system is operating
in compliance with the design specifications;

6.8.3.2.5.2 the exposure rates as a function of field size,
technique factors, filter, and treatment
distance used;

)

6 . 8 . 3 . 2 . 5 '.~ 3 the degree of congruence between the radiation
field and the field indicated'by the localizing
device if such device is present; and

. .. .

6.8.3.2.5.4 an evaluation of the uniformity of the largest
radiation field used. l

l

Records of calibration shall be maintained by the6.8.3.2.6 +

registrant for 5 years after completion of the -

calibration.

6.8.3.2.7 ' A copy of the most recent x-ray system calibration
results sha31 be readily available.

6.8.3.3 Soot checks. Spot checks shall be performed on x-ray
systems capable of operation at greater than 150 kVp. such
spot checks shall meet the following requirements:

1

6.8.3.3.1 The spot-check procedures shall be in writing and ;

shall have been developed by a qualified expert. A
copy of the procedure shall be maintained for a period
of 5 years by the registrant.

6.8.3.3.2 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 15 days, j

6.8.3.3.3 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 i

check shall be performed during the calibration j.

specified in RH 6.8.3.2. The acceptable range of l
.

,

. . . . tolerancer. fog-ea'ch parameter .measur.ed in the spot -..
,

J. .. .. . .,.y .. -
.

check when compared to t'e*value*for that parameter i
* '* * ' * h

determined in the calibration specified in RH 6.8.3.2. '

shall be stated. The lower value of the range will be
an investigational level and the upper value of the
range will be maxa. mum acceptable level for routine
use.
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6.8.3.3.4 When the lower value of the range of tolerances is
exceeded, the qualified expert shall investigate the
cause of the exceedance, and when the higher value of ,

the range of tolerances is exceeded, the system shall
not be used until the qualified expert has
investigated tha cause and either brought the system
within the specified range or authorized, in writing,
the system to continue in use at the higher level

,

either permanently or temporarily.
6.8.3.3.5 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
determined by the qualified expert.

6.8.3.3.6 Records of spot-check measurements shall be maintained ;
by the registrant for 2 years after completion of the
spot-check measurements and any riecessary corrective
actions.

6.8.3.3.7, Where a spot check involves a radiation measurement,
such measurement shall be ontained using a system
satisfying the requirements of RH 6.8.3.2. or which
has been intercompared with a system meeting those
requirements within the previous year. *

--

6.8.3.4 operating Procedures

6.8.3.4.1 X-ray systems shall not be left unattended unless the
system is secured against unauthorized use.

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

6.8.3.4.3 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 50 kVp. In such cases, the
holder shall wear protective gloves and apron of not
less than 0.5 mm lead equivalency at 100 kVp.

6.S.3.4.4 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
RH 4.6 of these Regulations. No individual other than
the patient shall be in the treatment room during
exposures from x-ray systems operating above 150 kVp.

6.8.3.4.5 The x-ray system shall not be used in the
administration of radiation therapy unless the
requirements of RH 6.8.3.2. and RH 6.8.3.3.5 have been
met.

.
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-RR.6.9 X-Rav ud Electron Thernov systems with Eneraies of One MeV and
Above.

6.9.1 Defin4tions. In addition to the definitions provided in RH 6.2,
the following definitions shall be applicable to:RH 6.9:
." Applicator" means a structure which determines the extent of the
field to be treated with electrons at a given distance from the
virtual source.

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

," 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.

* " Dose monitoring system means a system of devices for thea

detection, measurement, and display of quantities of radiation.

" Dose monitor unit" means a unit resp e e from the dose monitoring
system from which the absorbed dose can be calculated.

" Existing equipment" means therapy systems subject to RH 6.9 which-
.were manufactured before September 1, 1992.

" 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. -

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

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

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

"Isocenter" means a fixed point in space located at the center of
! the smallest sphere through which the central axis of the beams

passes in all conditions.

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

'New equipment" means systems subject to RH 6.9 which were-manu-"

factured after September 1,1992.
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" Normal treatment distance" means:

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

(2) for x-ray irrad 4 tion, the nominal source to isocenter
distance along ae ecstral axis of the useful beam. For
non-isocentric equipruent, this distance shall be that
specified by the manufacturer.

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

" Shadow tray" means a device attached to the radiation head toN
~support auxiliary beam limiti.sg material.

" Stationary beam therapy * means radiation therapy without relative
displacement of the useful beam and the patient during
irradiation.

" Target" means that part of a. radiation head which by design
intercepts a beam of accelerated particles with subsequent
emission cf other radiation.
" virtual source" means a point from which radiation appears to''

originate.

6.9.2 Recuirements for Ecuiement

6.9.2.1 Leakane Radiation to the Patient Area

6.9.2 1.1 New equipment shall meet the following requirements:

6.9.2.1.1.1 For operating conditions producing maximum
leakage radiation, the absorbed dose in rads
(grays) due to leakage radiation, including x-
rays, electrons, and neutrons, at any point in a
circular plane of 2 meters radius centered on
and perpendicular to the central axis of the
beam at the isocenter or normal treatment
distance and outside the maximum useful beam
size shall not exceed 0.1 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 s.urface. . Measurements excluding.

... . . .those for peutrons shal-1 be-averaged over an . o.v. . , . , , . . . ..

area up'to but not exceeding 100 =;quare'*
.

centimeters at the positions spe':ified.
Measurements of the portion of tne 3eakage
radiation dose contributed by neutrons shall be
averaged over an area up to but not exceeding
200 square centimeters.
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6.9.2.1.1.2 For each system, the registraht shall determine . )
or obtain from the manufacturer the leakage !

'

radiatico existing at the positions specified in |
RE 6.9.2.1.1.1 for the specified o?erating
conditions. Records on leakage radiation |
measurements shall be maintained for inspection-

,

by the Department. t
u

6.9.2.1.2- Existing equipment shall meet the following !
requirements: j

,

6.S.2.1.2.1 For operating conditions producing maximum [
1eakage radiation, the absorbed dose in rads !

(grays) due to leakage radiation excluding I
'* neutrons at any point in a circular plane of 2 i

meters radius centered on a peipendicular to the *

central axis of the beam 1 meter from the
virtual source; 'and-|outside--the maximum size*

,

-useful beam, shall not exceed 0.1. percent of the-
i

maximum absorbed dose in rads (grays) of the :
unattenuated useful beam measured at the point I
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 100 square centimeters at ;

''
the positions specified. |

t

6.9.2.1.2.2 For each system, the registrant shall determine |
or obtain from the manufacturer the leakage

. l'
radiation existing at the positions specified in
RH 6.9.2.1.2.1 for the specified operating !
conditions. Records on radiation leakage shall i

Ibe maintained for inspection by the Department.

6.9.242 .h a b ae **M ation Outside *h* Patient Area for New Eaul - t

6.9.2.2.1 The absorbed dose in rads (grays) due to leakage
radiation except in the area specified in RH
6.9.2.1.1.1 when measured'at any point 1 meter from
'the path of the charged particle, before the charged
particle strikes the target or window, shall not
exceed 0.1 percent for x-ray leakage nor 0.20 percent
for neutron leakage 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 circular plane specified in ,

. ,RH 6 . 9. 2 .1.1.1,. ,

.,..,,.........p.,._.. ., . ., .

'
.. . , ,... ,,

.... ... .. . . . . . . , . 1',;. . . . ' 3 . { . . . s, e s. .....,9.,e . ' ... 6, . , , , = ,, , .

6.'$.2.2.||t The regist' rant shall determine or 'obtain ,from the' |
' '*

manufacturer, the actual leakage radiation existing at- i

the positions specified in RE 6.9.2.2.1 for specified
operating conditions. Radiation measurements
excluding neutrons shall be averaged over an area up
to but not exceeding 100 square centimeters. Neutron

'

measurements shall be averaged over the smallest i
'

practical area.
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6.9.2.3 Beam Limitina Devices. With the exception of secondary
custom blocks, adjustable or interchangeable beam limiting
devices shall be provided, and such devices shall transmit
no more than 2 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.

|
6.9.2.4 Filters

6.9.2.4.1 Each filter which is removable from the system shall
be clearly marked with a means of identification.
Documentation available at the. control panel shall

' - contain a description of the filter. For standard
wedge filters, the wedge angle shall* appear on the .

'
wedge or wedge tray.

6.9.2.4.2 If the absorbed dose rate data required by RH 6.9.2.16
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 or
by specific commands entered at the control.

6.9.2.4.3 For new equipment which utilizes a system of standard !

wedge filters, interchangeable field-flattening''

filters, or interchangeable beam scattering filters:

6.9.2.4.3.1 irradiation shall not be possible until a i

selection of a filter has been made at the
treatment control panel;

6.9.2.4.3.2 an interlock system shall be provided to prevent
irradiation if the filter selected is not in the
correct position:

6.9.2.4.3.3 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.

.

6.9.2.5 Beam Ouality. The registrant shall determine, or obtain
from the manufacturer, data sufficient to assure that the
following beam quality requirements are met:

6.9.2.5,1 The absorbed. dose resulting from x-rays in a useful. ;
.

o - ' ' ' '
.
'...,. .4 electron. beam.at,a. point.on the. central. axis..of the. . .. J..

... ; i ^

beam 10 ceittim' tier's greatier than 'the *bractical''ra'nge * j
* ** * e.

of the electrons shall not exceeii the values stated in
Table III. Linear interpolation shall be used for {
values not stated. I

i

|*
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Table III

Maximum Energy of Electron X-Ray Absorbed Dose as a Fraction of
.

,

Beam in MeV Mavimum Absorbed Dose !

|

1 0.03
15 0.05,

35 0.10
-

50 0.20 '

t

6 . 9.'2. 5. 2 Compliance with RH 6.9.2.5.1 shall be determined
using:

6.9.2.5.2.'r 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;

j

6.9.2.5.2.2 the largest field size available which does 1.ot
exceed 15 by 15 centimeters; and'

6.9.2.5.2.3 a phavom whose cross-sectional dimensions
exceed the measurement radiation field by at
least 5 centimeters and whose depth is'

sufficient to perform the required measurement.

6.9.2.5.3 The registrant shall d'.ctermine, or obtain from the
manufacturer, the maximum percentage absorbed dose'in
the useful beam due Lo neutrons, excluding stray
neutron radiation, for specified operating conditions.

6.9.2.6 Beam Monitors. All therapy systems shall be provided with j
radiation detectors in the radiation head.

6.9.2.6.1 New equipment shall be provided with at least two i

radiation detectors. The detectors shall be
incorporated into two separate dose monitoring
systems.

6.9.2.6.2 Exicting equipment shall be provided with at least one,

radiation detector. This detector shall be
incorporated into a primary dose monitoring system.

6.9.2.6.3 The detector and the system into which that detector
is incorporated shall meet the following requirements:

. . . ..
-

. . . . . . . ...
* * / 6'. 9 :2.6 3 3 .1. * '. - - - p . -- Sach detec. tor .shal,1.be. removablet for.ly with * . - -. ** * s" *

., .
,

tools. *

6.9.2.6.3.2 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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i
*

I

6.9.2.6.3.3 Each dose monitoring system shall be capable of !
independently monitoring, interrupting, and .!*

t'rminating irradiation. i

6.9.2.6.3.4 For new equipment, the design of the dose
monitoring systems shall assure that-

1
'

6 . 9. 2 . 6. 3. 4 '.1 The malfunctioning of one system shall not
affect the correct functioning of the -

second system; and i
)

6.9.2.6.3.4.2 The failure of any element common to both |
systems which could affect the correct |
function of both systems shall terminate !

irradiation. j*

!
6.9.2.6.3.5 .Each dose monitoring system shall have a legible

display at.the. treatment. control. panel. For new
"

equipment, each display shall: ;

!
6.9.2.6 3 5.1- maintain a reading until intentionally

reset.to zero; ;

6.9.2.6.3.5.2 have only one scale and no scale !
multiplying factors; |

.. ,

6.9.2.6.3.5.3 utilize'a design such that increasing dose 'i
is displayed by increasing numbers; and j

6.9.2.6.3.5.4 in the event of potter failure, the dose )
monitoring information required in :

RH 6.9.2.6.3.5 displayed at the control .j
panel at the time of failure shall be :

retrievable in at lesst one system for a i

20-minute period of tine. !

!

6.9.2.7 Beam Svamarry. In new equipment inherently capable of !

producing useful beams with asyuunetry exceeding 5 percent, ;

the asyuunetry of the radiation beam in two orthogonal :

!directions shall be menitored before the beam passes through
the beam limiting device. Facilities shall be provided so- i

that, if the difference in dose rate between one region and
another region synenetrically displaced from the central axis ;

of the beam exceeds 5 percent of the central axis dose rate, !
indication of this condition is made at the control panel;
and if this difference exceeds 10 percent, the irradiation
is terminated. . ., .. . .. .

,. :, . 7 . . . . ; . , . , . ., ;. , . . , . y ) . ., . ... , . . , . . . , . ,. , . 4 .,.,,,,,..'.?.,.,,,..,..**
. *

.: .* . . . . . . . . . . . . . .. , . . ..
.

. ,

6 . 9. 2 . 8. Selection =M Disclav ef Dohe. Wm4 tor *Unita' "

. ,

6.9.2.8.1 Irradiation shall not be possible until a selection of

a number.of dose monitor units has been made~at the
treatment control. panel.

6.9.2.8.2 The pre-selected number of dose monitor units shall be
displayed at the treatment control panel until reset
manually for the next irradiation.

|
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6.9.2.8.3 After termination of irradiation, it shall be \
necessary to reset the dosimeter display to zero
before subsequent treatment can be initiated. j+

6.9.2.8.4 For new equipment after termination of irradiation, it !
shall be necessary to manually reset the pre-selected i

'dose monitor units before irradiation can be
>

initiated.

6.9.2.9 Ter=4 nation of Irradiation by the Dose Monitorina System or
Systems Durina Statiemm W *=== Thernov

' 6.9.2.9.1 Each primary system.shall terminate irradiation when j

the pre-selected number of dose monitor units has been
j|' - detected by the system. ,

'

6.9.2.9.2 If original i. sign of the equipment included a second
dose-monitorincrsysteur that system shall be capable. i

of ter:ninating irradiation when not more than 15 |

percent or 40 dose monitor units above the pre- -

selected ntsaber of dose monitor units set at the |-

control' panel has.been detected by the second dose
monitoring system. {,

.

6.9.2.9.3 For equipment manufactured after September 1,-1992, a
second dose monitoring system shall be present. That i''

system shall be capable of terminating irradiation. i
'when not more than 10 percent or 25 dose monitoring

units above the pre-selected number of dose monitor. -

units set at the control panel has been detected by j
the second dose monitoring system. ;

I

6.9.2.9.4 For new equipment, an indicator on the control panel !

shall show which dose monitoring system has terminated i

irradiation. ,

c

6.9.2.10 Interruotion Switches. It shall be possible to interrupt i

irradiation and equipment movements at an) time from the i

operator's position at the treatment contral 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 !
fpreselected value during an interruption,-irradiation and

equipment movements shall be automatically terminated. |
i

6.9.2.11 Ter=4 nation switeh==. It shall be possible to terminate
, irradiation.andfequipment, movement,s, or go from.an . !..., ,

* e . f, s '' _|; t .- interr.upti,en.CJndi, tion *.to t4Emination oonditiigns *=St, any| -' * .

r.: - . .- - - ,,,

time from the operator's position at the treatment'' control ' i* *

panel. ,

!

'

j.

>

i
;

i
?
?
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6.9.2.12 Timer

# 6.9.2.12.1 A timer which has a display shall be provided at the !
'

treatment control panel. The timer shall have a pre- I

set time selector and an elapsed time indicator.

6.9.2.12.2 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. j

1

6.9.2.12.3 For new equipment after termination of irradiation and ).
'

) . before irradiation can be reinitiated, it shall be
necessary to manually reset the preset time selector.

,

6.9.2.12.4 The timer.shall terminate irradiation when a pre-
selected time '*ts elapsed if the doze monitoring
systems have nct previously terminated irradiation.

6.9.2.13 Selection of Radiation Tvoe. Equipment capable of both x- 1

'
ray therapy and electron therapy shall meet the following
additional requirements:

6.9.2.13.1
- Irradiation shall not be possible until a selection of .

'radiation type has been made at the treatment control
panel.

.

6.5.2.13.2 An interlock system shall be provided to insure that i
the equipment can emit only the radiation type which
has been selected.

6.9.2.13.3 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 treatn.ent control par _e1.-

) 6.9.2.13.4 An interlock system shall be provided to prevent
irradiation with x-rays except to obtain a port film,

when electron applicators are fitted.

6.9.2.13.5 An interlock system shall be provided to prevent
irradiation with electrons when accessories specific ,

,
for x-ray therapy are fitted. ;

6 9.2.13.6. The radiation. type selected.shall be displayed at the-
,, ,

.' treatment control, panel.'before and.during ;Lrradiation. ..,..- . . .. , ,. . . . . .. .. ,

6.9.2.14 Selection of Enerav. Equipment capable of generating i

radiation beams of different energies shall meet the ,

|following requirements:

6.9.2.14.1 Irradiation shall'not be possible until a selection of
- energy has been made at the treatment control panel. |

|

l

I
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6.9.2.14.2 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.

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

6.9.2.14.4 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 20 percent or 3 Mev, whichever
is smaller, from the selected nominal energy.

9.- 1

6.9.2.15 Selection of Statio v Beam Thernov or Movina Beam Thernov.
Equipment capable of both stationary beam therapy and moving
beam therapy shall. meet. the. following - requirements:

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

6.9.2.15.2 An interlock system shall be provided to insure that
the equipment can operate only in the mode which has
been selected."

6.9.2.15.3 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.

6.9.2.15.4 The mode of operation shall be displayed at the
treatment control pane.l.

6.9.2.15.5 For new equipment, an interlock system shall be
provided to terminate irradiation if:

6.9.2.15.5.1 movement of the gantry occurs during stationary
beam therapy; or

6.9'.2.15.5.2 movement of the gantry stops during moving beam
therapy unless such stoppage is a pre-planned
function.

6.9.2.15.6 Moving beam therapy shall be controlled to obtain the
selected relationships between incremental dose ,

monitor units and incremental angle of movement.
'

6.9.2.15.6.1 For new equipment, an interlock system shall be ,

provided to terminate irradiation if the number
of dose monitor units delivered in any 10
degrees of are differs by more than 20 percent
from the selected value.

'
t
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| 6.9.2.15.6.2 For new equipment, where gantry angle terminates |
; the irradiation in are therapy, the dose monitor '

units shall differ by less than 5 percent from I

| the value calculated from the absorbed dose per
unit angle relationship. ;

i -

!
'

Where the dose monitor system terminates the6.9.2.15.7
irradiation in are therapy, the termination of
irradiation shall be as required by RH 6.9.2.9.

6.9.2.16 Absorbed Dose Rate. For new equipment, a system sshall be
| provided from whose readings the absorbed dose rate at a
'

reference point in the treatment volume can be calculated.*
In addition:

,

6.9.2.16.1 The dose monitor unit rate shall be' displayed at the
treatment control panel.

. .. .. .- .

6.9.2.16.2 If the equipment can deliver under any conditions an
absorbed doce rate at the normal treatment distance
more than twice the maximum value specified by the
manufacturer 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 in a record maintained by
the registrant.

6.9.2.17 Location of Nominal Source and Beam Orientation. The
registraut shall determine, or obtain from the manufacturer,
the location with reference to an accessible point on the
radiation head of:

6.9.2.17.1 The x-ray target or the nominal source of x-rays; and

6.9.2.17.2 The electron window or the nominal source of electrons
if the system has electron beam capabilities.

E cility and Shieldino Recuirements. In addition to Part 4 of6.9.3 a
these Regulations, the following design requirements shall apply:

6.9.3.1 Protective Barriers. All protective barriers shall be fixed
except for entrance doors or beam interceptors.

6.9.3.2 Control Panel. The control panel shall be located outside
the treatment room.

, . ' . . .
.. ... . .s.. . . . . . . . . .y .- . , ,. . , .., . . , .,

,

.

*The udiation detectors specified in Subparagraph RH 6.9.2.6 may form part
of this system.

|
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!
i"

6.9.3.3 Viewina systems
i

6.9.3.3.1 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 control panel.
. |

|
. ..

.

'6.9.3.3.2 Treatment shall not be allowed unless a viewing system
is available and in use. |'

<

I
6.9.3.4 Aural e- +4catiaa=. Provision shall be made for two-way-

arral ci-mication between the patient and the operator at ,

the control panel. However, where excessive noise levels or f

'' ' treatment requirements makes aural consuunication
impractical, other methods of consnunicatiod shall be used.

.

|6.9.3.5 Room Entrances ^' Treatment room encrances'.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". ,'

6.9.3.6 Entrance Interlocks.

- 6.9.3.6.1 Interlocks shall be-provided such that all entrance
doors must be closed before treatment can be initiated I'

1or continued. If the radiation beam is interrupted by
any door @=n4ng, it shall not be possible to restore |
the machina to operation without closing the door and :

reinitiating irradiation by manual action at the ,

1control panel.
I

6.9.3.6.2 In aze type facilities without doors, optical beam )
interlocks shall be provided such that'all optical |

beam interlocks must-be functioning before treatment .

can be initiated or continued. .If the optical beam is j
interrupted it shall not he possible to restore the i

'machine to operation without first clearing the person
from the beam and reinitiating irradiation by manual ;

action at the control panel.
- !

!

6.9.4 Sursevs, calibratiana, snot checks, =nd Operatine Procedures

6.9.4.1 Surysys

6.9.4.1.1 All nos facilities, and existing facilities not
- - .--

+ . . , ,
-

- .previousty surveyed / shall have e. survey mado .by', .or- y. ,
e. . . . ... .-.,.,;......., . ..

under the direction of, a qualified expert. In i
'

addition, such surveys shall be done after any change
in the facility or equipment which might cause a
significant increase in radiation hazard.
The registrant s, hall obtain a written report of the6.9.4.1.2

- survey from the qualified experts and a copy of the .

report shall be transmitted by the registrant to the !
(Department within 30 days of receipt of the report.
I
i
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:

6.9.4.1.3 The survey and report shall indicate all instances
where the-installation, in the opinion of the ;
qualified expert, is in violation of applicable ;

regulations. |

6.9.4.2 Calibrations and Scot Checks
i

6.9.4.2.1 Calibrations and spot checks shall be performed in |
accordance with Part 9 of the Regulations.

6.9.4.3" Operatino Procedures

6.9.4.3.1 No individual other than the patient shall be in the
treatment room during treatment of a patient. {

*

6.9.4.3.2 If a patient must be held in position during
treatment, mechanical supporting or restraining
devices shal1 be used.

6.9.4.3.3 The system shall not be used in the administration of
radiation therapy unless the requirements of,

RH 6.9.4.1, 6.9.4.2, and 6. 9. 4 . 3 . have been met .

Other Diagnostic X-Ray Systems

!

RH 6.10 Veterinary Medicine Radiocrachic Installations i

t

6.10.1 Eaulement ,

6.10.1.1 The protective tube housing shall be equivalent to the
requirements of RH 6.4.3. 4{

6.10.1.2 Diaphragms or cones shall be provided for collimating the
! useful beam to the area of clinical interest and shall
! provide the same degree of protection as is required of
'

the housing.-

6.10.1.3 The total filtration permanently in the useful beam"shall
not be less than 0.5 millimeters aluminum equivalent for
machines operating up to 50 kyp, 1.5 millimeters aluminum i

equivalent for machines operating between 50 and 70 kVp,
and 2.5 millimeters aluminum equivalent for machines
operating above 70 kVp.

6.10.1.4 A device shall be provided to terminate the exposure |
after a preset time or exposure. '

6.10.1.5 A dead-man type of exposure switch shall be.provided,
together with an electrical cord of sufficient length, so -

Ithat the operator can stand out of the useful beam and at
least 6 feet (1.83 m) from the animal during all x-ray |

!exposures.
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6.10.2- Structural shieldina. All wall, ceiling, and floor areas shall
be equivalent to or provided with applicable protective barriersto assure compliance with RH 4.6, 4.12, 4.13, and 4.14 of theseRegulations.

6.10.2.1 Vet facilities are exempt from the requirements of Appendix
provided that the operator is adequately protected byB,

distance and/or shielding.
6.10.3 Operatina Procedures

6.10.3.1 Whenever possible, the operator shall stand well away from
the useful beam and the animal during radiographic
exposures.

6.10.3.2 , _ No individual, other than the operator, shall be in the x-
ray room while exposures are being made, udless such
individual's assistance is required or the person is
adequately protected by shielding and/or. distance.

6.10.3.3 When an animal must be held in position during radiography,
mechanical supporting or restraining devices should be used.
If the animal must be held by an individual, that individual
shall be protected with appropriate shiciding devices, such
as protective gloves and apron, and he/she shall be so
positioned that no part of his/her body will be struck by
the useful beam. The exposure of any individual used for.

this purpose shall be maintained below the limits specifiedin RH 4.6.

RH 6.11 Comouted Tomocranhv X-Ray Systems

6.11.1 Definitions. In addition to the definitions provided in RH 1.4
and RH 6.2 of these Regulations, the following definitions shall
be applicable to RH 6.11:

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

CTDI = 1 D(z) dz
n

nT ,-
|
|

where:
i

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

i

T = Nominal tomographic section thickness.
!

n = Number of tomograms produced in a single scan.

This definition assumes that the dose profile is centered around
z=0 and that, for a multiple tomogram system, the scan increment
between adjacent scans is nT.
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" Contrast scale" means the change in the linear attenuation |f

coefficient per CTN relative to water, that is:
,

' ' ~ * **

Cs =
| (CTN), - (CTN),

,

where:

p,= Linear attenuation coefficient of the material of interest.
p,= Linear attenuation coefficient of water. ;

(CTN), = CTN of the material of interest. <

' - (CTN), = CTN of water.
,

"CS" (See " Contrast scale").
. .

"CT conditions of operation" means all selectable parameters
governing the operation of a CT x-ray system including, but not

.Jlimited to, nominal tomographic section thickness, filtration, and
.the technique factors as defined in RH 6.2. I

"CTDI" (See " Computed tomography dose index") .
:

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

;

"CTN" (See "CT number").
'

)
"CT number" means the number used to represent the x-ray ;

attenuation associated with each elemental area of the CT image. -|
i

. ;

CTN = M ' ~ ''}

H ., '

,

where: 1

k = A cor.stant'
p, = Linear atte' uation coefficient of the material of interest.
p,= Linear attezuation coefficient of water.

'
" Dose profile". me ans .the dose _as. a function of position along. a ,

*.

-.y.'-..,.line, -
,

- - .- ,- .; ,- --
,-..,-...g.... ...

-
. .

" Elemental area" means the smalles't area within a tomogra,m for.,

which the x-ray attenuation properties of a body are depicted.
(See also " Picture element").

.

!

'The constant has a normal value of 1,000 when the Houndsfield scale of CTN j

is used. ;
1
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" Multiple tomogram system" means a computed tomography x-ray
system which obtains x-ray transmission data simultaneously during
a single scan to produce more than one tomogram.

" Noise" means thc standard deviation of the fluctuations in CTN
expressed as a percentage of the attenuatMn coefficient of water.

*

Its estimate (S.) is calculated using the following expression:

S, = 100 x CS x s
V.

'

'where
,

CS = contrast scale- ~

v= Linear attenuation coefficient of water.
Estimated standard deviation of the CTN of picture elementss =
in a specified area of the CT image.

" Nominal tomographic section thickness" means the full width at
half-maximum of the sensitivity profile taken at the center of the

,, cross-sectional volume over which x-ray transmission data are
collected.

" Picture element" means an elemental area of a tomogram.

" Reference plane" means a plane which is displaced from and
parallel to the tomographic plane.

" Scan" means the complete process of collecting x-ray transmission
data for the production of a tomogram. Data can be collected
simultaneously during a single scan for the production of one or
more tomograms.

" Scan increment" means the amount of relative displacement of the
patient with respect to the CT x ray system between successive
scans maasured along the direction of such displacement.

" Scan sequence" means a pre-selected set of two or more scans
performed consecutively under pre-selected CT conditions of
operation.

" Scan time" means the period of time between the beginning and end
of x-ray transmission. data, accumulation for a single s.can.

m ,. - ... , .
. . . . . . . . , , . , , . . , , . . . . . .. . . . . . . ., . . ,

,
. ,

,
, ,,

* * ~" Single tomogram system" means a Cr ic-ray system whit:h obtains x-
ray transmission data during a scan to produce a single tomogram.

" Tomographic plane" means that geometric plane which is identified
as corresponding to the output tomogram.

" Tomographic section" means the volume of an object whose x-ray
attenuation properties are imaged in a tomogram.
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6.11.2 Reauirements for Eauigyg,p,q

6 11.2.1 Termination of Exposure

6.11.2.1.1 Means shall be provided to terminate the x-ray
exposure automatically by either de-energizing the x- ;

ray source or shuttering the x-ray beam in the event
'

of equipment failure affecting data collection. Such
termination shall occur within an interval that limits i

the total scan time to no more than 110 percent of its
preset value through the use of either a backup timer
or devices which monitor equipment function.

6.11,2.1.2 A visible signal shall indicate when the x-ray
exposure has been tertninnted through the means*-

*

required by RH 6.11.2.1.1.

6.11.2.1.3 The operator shall be able to terminate the x-ray-
exposure at any time during a scan, or series of scans
under CT x-ray system control, cf greater than one-
half sae'.nd duration. ,

6.11.2.2 Tomocrrachic Plane Indication ,gfg Aliernment

6.11.2.2.1 For any single tomogram system, means shall be
provided to permit visual determination of the''

tomographic plane or a reference plane offset from the
tomographic plane.

6.11.2.2.2 For any multiple tomogram system, means shall be
provided to permit visual detennination of the
location of a reference plane. This reference plane
can be offset from the location of the tomographic
planes.

6.11.2.2.3 If a device using a light source is used to satisfy
RH 6.11.2.2.1 or 6.11.2.2.2, the light source chall
provide illumination levels sufficient to permit
visual determination of the location of the
tomographic plane or reference plane under ambient
light conditions of up to 500 lux (46 footcandles) .

6.11.2.3 Beam-On and Shutter Status Indicators and C*ontrol Switches

6.11.2.3.1 The CT x-ray control and gantry shall provide visual
indication whenever x-rays are produced and, if
applicable,.whether the shutter .is open or-closed..

, , . . . , . . . . . . , . . . . . . .. .,.. ,
, . .., , . . , . . .

, . . ,... .

6.11.2.3.2 Each emergency button' or sw' itch shall be clearly
labeled as to its function.

.
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6.11.2.4 Indication of CT Conditions of Operation. The CT x-ray
system shall be designed such that the CT conditions of
operation to be used during a scan or a scan sequence shall
be indicated prior to the initiation of a scan or a scan
sequence. On equipment having all or some of these j
conditions of operation at fixed values, this requirement ;

may be met by permanent markings. Indication of CT
conditions of operation shall be visible from any position I

from which scan initiation is possible.
|

6.11.2.5 Extraneous Radiation. When data are not being collected for ;

image production, the radiation adjacent to the tube port |
shall not exceed that permitted by RH 6.4.3. ;

'6.11.2.6 Maximum Surface CTDI Identification. The angular position |
where the marimum surface CTDI occurs shall be identified to l
allow for rq.oducible positioning of a CT dosimetry
phantomr -- -

6.11.2.7 Additional Recuirements'Aeolicable to CT X-Ray Systems
Containino a Gantry Manufactured After September 2. 1992

6.11.2.7.1 The total error l'n the indicated location of the
tomographic plane or reference plane shall not exceed
5 millimeters.

6.11.2.7.2 If the x-ray production period is less than one-half
second, the indication of x-ray production shall be

,

actuated for at least one.-half second. Indicators at
or near the gantry shall be discernible from any point
external to the patient opening where insertion of any
part of the human body into the primary beam is
possible.

6.11.2.7.3 The deviation of indicated scan increment versus -

actual increment shall not exceed plus or minus 1
millimeter with any mass from 0 to 100 kilograms
resting on the support device. The patient support
device shall be incremented from a typical starting
position to the maximurr incremented distance or 30
centimeters, whichever is less, and then returned to
the starting position. Measurement of actual versus
indicated scan increment may be taken anywhere along
this travel.

6.11.2.7.4 Premature termination of the x-ray exposure by the
operator shall. necessitate resetting of the CT.

..

c,onditions . of- operation _.priorJ~tio -the ' initiation .of. . . . . .*- , . - - s - .<
,

'anoth'e'r scan.
.

6.11.3 Facility Desian Recuirements

6.11.3.1 Aural Communication. Provision shall be made for two-way
aural connunication between the patient and the operator at .

the' control panel.

6.11.3.2 Viewing Systems
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Windows, mirrors, closed-circuit television, or an
6.11.3.2.1 equivalent shall be provided to permit continuous

|observation of the patient during irradiation and
Ishall be so located that the operator can observe the
|patient from the control panel.

Scanner operation shall not be allowed unless a6.11.3.2.2 viewing system is available and in use. ,

!

6.11.4 Survevs. Calibratione. Soot Checks, and Ooeratino Procedures

6.11.4.1- Surveys ,

f

All CT x-rsy systems installed after September 1, 1992
6.11.4.1.1 and those systems not previously surveyed shall have aL shielding 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.

The registrant shall obtain a written report of the6.11.4.1.2 survey from the qualified expert, and a copy of the
report shall be made available to the Department upon
request.

6.11.4.2 Egdiation Calibrat?ons
The ctlibration of the radiation output of the CT x-6.11.4.2.1 ray system shall be performed by, or under the
direction of, a qualified expert who is physically
present at the facility during such calibration.
The calibration of a CT x-ray system shall be6.11.4.2.2 performed at intervals specified by a qualified expert
and after any change or replacement of components
which, in the opinion of the qualified expert, could
cause a change in the radiation output.

.

The calibration of the radiation output of a CT x-ray6.11.4.2.3 system shall be performed with a calibrated dosimetry
system. The calibration of such system shall be
traceable to a national .-tandard. The dosimetry
system shall have been calibrated within the preceding
2 years.

6.11.4.2.4 CT. dosimetry phantom (s) shall be.used in determ4.ning
*

,ithe. radiation output of..A CT:.-ray. system Such: .x ,.
.. .

* *
pba:atotn(s) ~shall meet the following specifications and- - y . .

.

conditions of use:
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+

,

.
.

6.11.4.2.4.1 CT dosimetry phantom (s) shall be right circular Jcylinders of water or polymethyl methacrylate.
The phantom (s) shall be at least 14 centimeters
in length and shall have diameters of 32.0
centimeters for testing CT x-ray systems
designed to image any section of the body and-
16.0 centimeters for systems designed to image
the head or for whole body scanners operated in
the head scanning mode. I

1

'6.11.4.2.4.2 CT dosimetry phantom (s) shall provide means for
the placement of a dosimeter (s) along the axis
of rotation and along a line parallel to the ,

axis of rotation 1.0 centimeter from the outer 1% surface and within the phantom. Means for the i

placement of dosimeters or alignment devices at
other locations may be provided.

.. . . _|
-.

6.11.4.2.4.3 All~ dose measurements.shall be performed with :
"

.

the CT dosimetry phantom placed on the patient ]
couch or. support device without additional !,

attenuation, materials present.
,

6.11.4.2.5 'The calibration shall be required for each common type !
of head, body, or whole-body scan performed at the |
facility.'-

'

'6.11.4.2.6 Calibration shall meet,the following requirements:
~

'6.11.4.2.6.1 The CTDI'. along the two. axes specified in
RE 6.11.1.2.4.2 shall be measured. The CT.

,

dosimetry phantom shall be oriented so that the i

measurement point 1.0 centimeter from the outer ,

surface and within the phantom is in the same :
angular position within the gantry as the point ;

of maximum surface CTDI identified. The CT I

conditions of operation shall correspond to
typical values used by the registrant. )

1

6.11.4.2.6.2 The spot checks sp" '.fied in RH 6.11.4.3 shall :

be made. !
!

6.11.4.2.7 Calibration procedures snall be in writing. Records |
of calibrations performed shall be maintained for a I

period of 3 years for inspection by the Department. |
!

6.11.4.3 set checks !.. . .

......;,....'....': .:. . . ' *
.

. . . . .. . . . . .. . . . . ;- . .a ,. .. . . .

6 .11'. 4 . 3 .~1 ' '. - . . . .
.,

The spoteiheck prociedure's shail be in weft 6g"sid' ' * ''* '

'

shall have been developed by a qualified expert.

i
j

.

'For the purpose' of determining the CTDI, the manufacturer's statement as
:to the nominal tomographic section thickness for that particular system may be
utilized.
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The spot-check procedures shall incorporate the use of
6. 4.3.2 a CT performance plantoms which has a capability of

providing sn indication of contrast scale, noise,.
nominal tomr.gr.phic section thickness, the' resolution
capability of the system for low and high contrast
objects, e.nd measuring the mean CTN for water or other
reference caterial.
All spot checks shall be included in the calibration6.11.4.3.3' required by RH 6.11.4.2. and at time intervals and
under system conditions specified by a qualified
expert.

.

Spot checks shall include acquisition of images6.11.4.3.4 obtained with the CT performance phantom (s) using the'-

same processing mode and CT conditions of operation as
are used to perform calibrations required by
RH 6.11:4:2; The images shall be retained, until a
new calibration is performed, as_follows:

photographic copies of the images obtained from6.11.4.3.4.1 the image recording device; or

6.11.4.3.4.2 / mages stored in digital forin on a storage
medium compatible with the CT x-ray system.

Written records of the spot checks performed shall be6.11.4.3.5 maintained for inspection by the Department.

6.11.4.4 Ooeratino Procedures

6.11.4.4.1 The CT x-ray system shall not be operated except by an
individual who has been specifically trained in its
operation.

!

| 6.11.4.4.2 Information shall be available at the control panel
|

regarding the operation of the system. Information

|
regarding calibration of the system shall be readily
available. Such information shall include thel

following:

dates of the latest calibration and spot checks6.11.4.4.2.1
and the location wit hin the facility where the
results of those tests may be obtained;

!

6.11.4.4.2.2 instructions on the use of the CT dosimetry
phantom (s) including a schedule of spot checks

.. - - - . :.; appropriate for.'the-system, ,allokable : var,iat,1,ons . . .'

.; 1
,... .

for the indicated parameters, and the results of.

! ac least the most recent spot checks conducted
on the system;

6.11.4.4.2.3 the distanc9 in millimeters between the
tomographic plane and the reference plane if a
reference plane is utilized; and
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.

h6.11.4.4.2.4 -when operators must select technique factors, a
.

current technique chart shall be available at
the control panel which specifies for each
routine examination' the CT conditions of
operation and the typical number of scans per
examination.

,

;6.11.4.4.3 If the calibration or spot check of the CT x-ray isystem identifies that a systf7 operating parameter '

has exceeded a teMiance established by the qualified :iexpert, use.of the CT x-ray system on patients shall i

be limited to those-uses permitted by established [written instructions of the qualified expert.
RH 6.12 b Mannoaraphy,

"

i'6.12.1' Eauinment Standmeds.
1

. , . = * s e

)6.12.1.1 The x-ray system shall be specifically designed for |

===angraphy.
> * >
",' 6.12.1.2 The image receptor systems And tiaeir' individual components,

!. shall be specifically designed for or appropriate for
j- mammography.
-

,

; 6.12.1.3
= '' The x-ray.squipment must provide kVp-target-filter

combinations appropriate to image receptors meeting the
requirements of RH 6.12.1.2 of this section, and those.

d

appropriate combinations must be used in performing
j mammography.

6.12.1.4 ' Beam Quality.
4 6.12.1.4.1 When used with screen-film image receptors, and the

contribution to filtration made by the compressiona

device is included, the useful beam shall have a half-.

;
value layer (HVL) between the values of: measured

* kVp/ loo and measured kVp/ loo + 0.1 millimeters
{. aluminum equivalent.
<

6.12.1.4.2 For Xeroradiography using a kVp in the-range of 35-50,
the HVL of the useful beam with the compression device

i. in place shall be at least 1.2 mn aluminum equivalent.
t

;. .6.12.1.4.3 For all other' imaging systems, the HVL shall not be
less than that specified in RH 6.4.5.- ,

<

k. '6.12.1:5 Resolut, ion. " 'Mae focal spot size and 1so'uroe-to-image . . , . -
^

* *+ ***
- - -

receptor distance combinations shall be limited to those+

appropriate for mammography.
2

6.12.1.6 Compression. Devices parallel to the imaging plane must be.
J' available to immobilize.and compress the breast.
1

6.12.1.7 . A niammographic x-ray. system utilizing screen-film image
"

receptors shall have the capability of using anti-scatter
j grids which are available for all image receptor cazes.
4
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All mammographic x-ray systems installed on or after6.12.1.7.1 September 1, 1992 shall have the capability of
automatic exposure control.

All mammographic x-ray systems installed on or after6.12.1.8 September 1, 1992 shall indicate, or provide the means of
determining, the mas resulting from each exposure made with
automatic exposure control.

6.12.1.9 Transmission. For x-ray systems manufactured after
September 5, 1978, the transmission of the primary beam
through any image receptor support provided with the system
shall be limited such that the exposure 5 centimeters from
any accessible surface beyond the plane of the image
receptor supporting device does not exceed 0.1 milliroentgenb

125.8 nC/kg) for each activation of the tube. Exposure
shall be measured with the system operated at the minimum

| SID for which-it-is designed. ' Compliance shall be-
[ determined at the maximum rated pec.k tube potential for the
| system and at the maximum rated product of tube current and

exposure time (mas) for that peak tube potential.
Compliance shall be determined by measurements averaged over
an area of 100 square centimeters with no linear dimension
greater than 20 centimeters.

6.12.1.10 Collimation.'

The mammographic system shall be provided with means6.12.1.10.1 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 designed SID
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 2 percent of
the SID.

6.12.1.10.2 Each image receptor support intended for use 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.

6.12.1.10.3 The mis-alignment of the chest-wall edge of the
collimator light field with the chest-wall edge of the
x-ray beam shall not exceed 2% of the SID. The edge
of the x-ray beam on the other three sides shall not
exceed the edge of the light field on those sides.

T'he actual: JcVp shal.1 -be wifhtn .-/+;10% 'of 'the indicated kVp':d - - - :-5: d:1? '.11, -- e-

.

.

.

1
J
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6.12.1.11.1 Automatic Systems Performance. See Part RH 6.6.4. Inaddition, those mammographic systems, installed en or

after September 1, 1992, operating with automatic
exposure control shall be able to mair.tain constant
film density to within +/- 0.3 OD of the average CD
over the range of clinically used kVps, for a specificphantom. The phantom thicknesses shall be of 2
centimeters to 6 centimeters. All mammographic
machines shall meet these requirements by July 1,
1995.

6.12.1.11.2 Radiation Output Minimum. At a kVp of 28, the
mammographic system shall be capable of generating at
least 8 mR/ mas and at least 500 mR/second, measured at'- a point 4.5 centimeters from the surface of the
patient support device when the SID is at its raximum.

6.12.1.12 Screen * film Contact. -Cassettes shall not be'used for
manunography if one or more large areas (>1 cm) or 2-3 small
areas (<1 cm) of poor contact can be seen in a 30-40 mesh
test.

6.12.1.13 The minimum image quality at a mammographic facility shall
be the ability to observe the image of a 0.75 mm fiber, 0.32
mm speck, and a 0.75 mm mass from an ACR phantom (or,,

equivalent) on the standard mammographic film at use in a
facility.

6.12.1.14 Timer reproducibility. Timers shall meet the
reproducibility standards in RH 6.6.2.4.

6.12.1.15 Exposure reproducibility. The exposure reproducibility
shall meet the standards in RH 6.6.6.1.

6.12.1.16 Linearity. Mammographic systems shall meet the linearity
standards in RH 6.6.6.2.

6.12.2 Ouality Assurance

6.12.2.1 The registrant shall have a written, on-going equipment
quality assurance program specific to mammographic imaging,
covering all components of the diagnostic x-ray imaging
sys.em, to ensure consistently high-quality images with
minimum patient exposure. For each value tested for which a
standard is not stated in these Regulations, the Registrant
shall establish acceptable ranges of values for each of the
parameters tested to aid in the evaluation. These ranges- * - -t

. ' must have a. f'irm scientific.and medical ' basis'. - -

-

-" r - '

Responsibilities under this requirement include: -

6.12.2.1.1 Conducting or training others to conduct equipment
performance monitoring functions;

6.12.2.1.2 Analyzing the monitoring results to determine if there
are problems requiring correction;
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6.12.2.1.3 Carrying out or arranging for the necessary corrective
actions when results of quality control test results .

including those specified in RH 6.12.2.3 indicate the
need; and

6.12.2.1.4 Maintenance of records documenting RH 6.12.2.3 for a j

-period of two years from the date of the evaluation.

6.12.2.2 At intervals not to exceed three months, the registrant
shall conduct a review of the effectiveness of the quality
assurance program required in RH 6.12.1.10.5.1 and maintain j
a written report of such review. The eight most recent

-

copies of such reports shall be available for inspection by 3
'

the Department.

6.12.2.3 The registrant shall ensure that the following quality
control tests are performed when applicable equipment is ;

initially installed and according-to the frequency-- |
specified, and that applicable tests are performed after j
major changes or replacement of parts: }

. .

6.12.2.3.1 Processor performance by sensitometric means.- daily, |
prior to the first patient exposure. For any
mammography registrant using film processors at i

multiple locations,'such as a mobile service, each !

processor shall be subject to this requirement.
.

''

L

6.12.2.3.2 Resolution and/or focal spot size - upon tube !

installation or replacement only. (
>

6.12.2.3.3 Half-value-layer - 12 months. [
i

6.12.2.3.4 kVp accuracy - 12 months. |

6.12.2.3.5' output reproducibility, mA linearity, timer linearity, !

and mR/ mas - 12 months. j

6.12.2.3.6 Automatic exposure control reproducibility, including j

.kVp response and thickness response - 12 months. j
,

I6.12.2.3.7 Screen-film contact - 6 months.

6.12.2.3.8 Screen cleaning - weekly. ,

6.12.2.3.9 Compression device performance (releases, level of
force, etc.) - 6 months. ,

F. .
.

, ,

- - , Collimator alfgnment - -12 months. . ,; ,;* ,; .6v12'.2.3s10 L ~- . .
,

6.12.2.3.11 Primary / secondary barrier' transmission - upon initial
x-ray system installation only. i

6.12.2.3.12 Image quality using a test " phantom," which simulates
. '|the composition of the breast and includes normal and

'

pathological breast structures - weekly for stationary
systems and prior to performing ma snography at each !
new location for mobile systems. j.
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6.12.2.3.13 Dark dusting of Xerographic plates in positive mode - i

*
monthly.

,

6.12.2.3.14 For receptor speed uniformity and artifact detectien, l
'blank or clear-block imaging for each:

6.12.2.3.14.1 . Xerographic plate, in the most commonly used ;

mode - monthly j

6.12.2.3.14.2 Screen-film cassette - quarterly for artifacts |and annually for screen uniformity of speed. j

6.12.2.4 The registrant shall perform the following observations ,

'
according to the frequency noted and record the results.

N Corrections of problems noted shall be made and recorded. .

Records shall be maintained over the most "recent two year I

period.
.- .

6.12.2.4.1 Retake analysis - 3 months. j

6.12.2.4.2 Mechanical checks - 6 months.
:

6.12.2.4.3 Viewbox uniformity - 6 months. |
|

6.12.2.4.4 ,, Darkroom integrity - 6 months. i

6.12.2.4.5 Adequacy of film storage (including storage after
exposure if processing does not occur immediately) -

12 months.

6.12.3 Additional Facility Pecuirements

6.12.3.1 Masks shall be provided on the viewboxes to block extraneous
light from the viewer's eye when the illuminated surface of
the viewbox is larger than the film size or area of clinical
interest.

6.12.3.2 Film processors utilized for mammography shall be adjusted
to and operated at the, specifications recommended by the
mammographic film manufacturer, or at other settings such
that the sensitometric performance is at least equivalent.

6.12.3.3 An image quality phantom and calibrated sensitometer,
densitometer and thermometer must be available to each
facility in order to comply with the quality control test
frequencies specified in RE 6.12.2 of this section. The
caldbration of. the instruments must he checked.every 12.

.

. . months .- .* .
-

. . . . . " . . - : .. - - .
- - -*-.. . , .,,

6.12.3.4 A program to analyze retakes must be established as a
further aid in detecting and correcting problems affecting
image quality or exposure.

6.12.3.5 Darkroom fog levels shall not exceed 0.05 CD when sensitized
film is exposed to darkroom conditions with safelight on for
2 minutes.
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6.12.3.6 All films shall be processed within 12 hours of the exposure i

of the film.

6.12.3.7 Egguiggglaph )

6.12.3.7.1 Effective January 1,'1994, no person shall_ perform a-

mammography exam nor shall anyone employ a person to *

perform a ====wyraphy awa= unless said person has been ,

approved by the Department as meeting the j

qualifications for mammographers. j,

6.12.3.7.2 All mammography machines used in the conduct of a |
| matunography exam shall be operated only by: ;

6.12.3.7.2:1 Radiographic technologists who are currently <

registered in mammography by the American |

Registry of Radiologic Technologists (ARRT) .

'
6.12.3.7.2.2 Additionally, radiographic technologisto who

are currently registered by the ARRT in I
'

diagnostic radiology may perform ====agraphy
exams under a provisicaal certificate pursuant |
to RB 2.4.4 for a- time period of up to one (1)
year as part of a structured training program in |
mammography, while under the direct supervision !
of a radiologic technologist who is ARRT-

,

registered in ====agraphy.
I

6.12.3.7.2.3 subsequent to successfully completing the I
training period described in RH 6.12.3.7.2.2, an. !

'

individual may perform spammography exams under a
provisional certificate pursuant to RE 2.4.4 for |
a period of up to six (6) months while awaiting i
the administration of, and the results of the :

test given by the ARRT.

6.12.3.7.3 The masunography facility shall post on or near each !

manunography machine, a list of the qualified '

in==nagraphers operating the machine. j

6.12.3.7.4 Copies of registration certificates of mammographers !
shall be available for inspection by patients and the |
Department upon request' '

&

RH 6.13 Reauests for Materials Tar *arporated by Reference. Requests' for !
public_ inspection of materials incorporated by reference in this j

Regulation should be made to Robert Quillin, Director, at the
colorado Department of Health, Radiation Control Division,
RCD-DO-B1, 4300 Cherry Creek Drive south, Denver, Colorado, 80222-

i

1530. The Regulation incorporates the materials as they exist at '

the date of the promulgation of this. Regulation and does not
include later amendments to or editions of the incorporated
material.

.

I
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RE 6.14 Severability. The provisions of this Regulation are severable,'

and if any provisions or the application of the provisions to arry
circumstances is held invalid, the application of such provision:

to other circumstances, and the remainder of this Regulation shall !

not be affected theraby. '
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Part 6 ,

APPENDIX A
1

INFORMATION ON RADIATION SHIELDING REOUIRED FOR PLAN REVIEWS,
.

In order to provide an evaluation, technical advice, and official approval on
shielding requirements for a radiation installation, the following information -

,

shall be submitted to the qualified expert.

1. The plans shall show, as a minimum, the following:

(a) The normal location of the x-ray system's radiation port;
' - the port's travel and traverse limits; general direction (s)

of the useful beam; locations of any windows and doors; the
*

location of the operator's booth; and the location of the x-
ray controt panel.' -- ,

1

(b) The structural composition and thickness or lead equivalent -

of all walls, doors, partitions, floor, and ceiling of the .

room (s) concerned.

(c) The dimensions of the room (s) concerned and inter-floor '

distances if occupied.
~.

(d) The type of occupancy of all adjacent areas inclusive of
space above and below the room (s) concerned. If there is an
exterior wall, show distance to the closest area (s) where it
is likely that individuals may be present. *

,

(e) The type of examination (s) or treatment (s) which will be :

performed with the equipment.
,

2. Information on the anticipated workload of the x-ray system (s).
i'

I

(

i

|

|
.

[

l
l
| 1

i

'

r

3

. i

l i
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Part 6
4

IAPPENDIX B
I

DESIGN REOUIREMENTS FOR AN OPERATOR'S BOOTH'
.

1. Scace Reauirements:

4 (a) The operator shall be allotted not less than 7.5 square feet
(0. 697 m') of unobstructed floor space in the booth.

(b) The operator's booth may be any geometric configuration with-

no dimension of less than 2 feet (0.61 m).,,

} (c) The space shall be allotted excluding any encumtesnee by the
j x-ray control panel, such as overhang, cables, or c.her

similar encroachments.- -'-

,

s

(d) The booth shall be located or constructed such that
unattenuated direct scatter radiation originating on the.

'

examination table or at the wall cassette <-=nnat reach the
operator's location within the booth.

2. ..ggructural Recuirementst

(a) The booth walls shall be permanently fixed barriers of at
least 7 feet (2.13 m) high.

,

(b) When a door or movable panel is used as an integral part of
the booth structure, it must have an interlock which will
prevent an exposure when the door or panel is not closed.

(c) Shielding shall be provided to meet the requirements of
Part 4 of these Regulations.

1

3. X-Rav qgntrol Placement: ]

The x-ray control for the system shall be fixed within the control- 2

booth such that when the operator is at the x-ray control: )
.

(a) the operator will not be exposed to the useful x-ray beam or
to primary x-ray scattered radiation such that the levels in
Part 4 could be exceeded; and

,

_

' Variances from the above design requirements may be granted by the
Department. To apply for such a variance, the facility registrant must submit
a facility design review from a Qualified Expert to the Department. The review
must specify the reason for the variance and it must demonstrate that the
operator will have equivalent protection from radiation by use of the proposed
shielding design.
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(b) The operator can use the majority of the available viewing
window (s) or device (s) .

4. Viewina System Reauirements:

(a) Each booth shall have at least one viewing device which.

will:

(1) be so placed that the operator can view the patiant
during any exposure, and

i

(2) the device shall be so placed that the operator can
have full view of any occupant of the room and should
be so placed that the operator can view any entry into ;

'
$. the room. If any door which allows access to the room

cannot be seen from the booth, then that door must
have either an interlock controlling the exposure
which will w=v ut-the esposure if-the door is not
closed; or a warning light must be activated at the
control panel when the door is opened.

(b) When the viewing system is a window, the following
requirements also apply-

1

(1) The viewing area shall be at least 1 square foot :
2(0.0929 m ) .'-

(2) The design of the booth shall be such that the
operator's expected position when viewing the patient
and operating the x-ray system is at least 18 inches
(0.457 m) from the edge of the booth.

(3) The material constituting the window shall have the
same lead equivalence as that required in the booth's
wall in which it is mounted.

(c) When the viewing system is by mirrors, the mirror (s) shall
be so located as to accomplish the general requirements of
paragraph 4. (a) of this Appendix.

(d) When the viewing system is by electronic means: )

(1) the camera shall be so located as to accomplish the
general requirements of paragraph 4. (a) of this
Appendix.

(2) there shall be an alternate viewing system as a backup i

for the primary system.
,

i
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Part 6

APPENDIX C

INFORMATION TO BE SUBMITTED BY PERSONS f
PROPOSING TO CONDUCT HEALING ARTS SCREENING i.

I

Persons requesting that the Agency approve a healing arts screening pro w
shall submit the following information and evaluation:

1. Name and address of the applicant and, where applicable, the names ,

and addresses of agents within this State. |

2. - Diseases or conditions for which the x-ray examinations are to be'

-

used in diagnoses.

3. A detailed description of the x-ray ey=m4 nations proposed in the
screening program.

4. Description of the population to be examined in the screening
program, i.e., age, sex, physical condition,.and other appropriate
information.

5. An evaluation of any known alternate methods not involving
" ionizing. radiation which could achieve the goals of the screening

program and why these methods are not used instead of the x-ray
examinations.

6. An evaluation by a qualified expert of the x-ray system (s) to be
used in the screening program prior to being placed into '

ioperation. The evaluation by the qualified expert shall show that
such system (s) do satisfy all requirements of these Regulations.

7. A description of the diagnostic film quality control program.

8. A copy of the technique chart for the x-ray examination procedures
to be used.

9. The qualifications of each individual who will be operating the x-
ray system (s).

10. The qualifications of the individual who will be supervising the
operators of the x-ray system (s). The extent of supervision and
the method of work perfonnance evaluation shall be specified.

11. 'Ibe name and address of the individual who will interpret the i

radiograph (s) .
'

12. A description of the procedures to be used in advising the
individuals screened and their private practitioners of the
healing arts of the results of the screening procedure and any
further medical needs indicated.

13. A description of the procedures for the retention or disposition
of the radiographs and other records pertaining to the x-ray !
examinations. ;
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Part 7

USE OF RADIONUCLIDES IN THE HEALING ARTS

RH 7.1 Purpose and Scope. This part establishes requirements and
provisions for the use of radionuclides in the healing arts and
for issuance of licenses authorizing the medical use of this
material. These requirements and provisions provide for the
protection of the public health and safety. The requirements
and provisions of this part are in addition to, and not in
substitution for, others in these regulations. The
requirements and provisions of these regulations apply to

, applicants and licensees subject to this part unless
cpecifically exempted. .

RH 7.2 Definitions. As used in this part, the following definitions
apply:

" Area of Use" means a portion of a physical structure that has
'been set aside for the purpose of receiving, using, or storing
radioactive material.

"ALARA" (as low as reasonably achievable) means making every
reasonable effort to maintain exposures to radiation as far
below the dose limits as is practical:

(1) Consistent with the purpose for which the licensed
,

activity is undertaken;

(2) Taking into account the rtate of technology, the
economics of improvements in relation to benefits to the
public health and safety, and other societal and
socioeconomic considerations; and

(3) In relation to utilization of nuclear energy in the
public interest.

" Authorized user" means a practitioner of the healing arts who
is identified as an authorized user on a Department, Agreement
State, Licensing State or U.S. Nuclear Regulatory Commission
license that authorizes the medical use of radioactive
material.

" 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.

" Dedicated check source" means a radioactive source that is

| used to assure the constant operation of a radiation detection
i or measurement device over several months or years. This

source may also be used for other purposes.

" Management" means the chief executive officer or that
individual's designee.

7 - 1

.

December 30, 1990

|

|



._. _ __

" Medical institution" means an organization in which several
medical disciplines are practiced.

" Medical use" means the intentional internal or external
administration of radioactive material, or the radiation
therefrom, to humans in the practice of the healing arts.

"Misadmin4stration" means the a ministration of:a

(1) A radiopharmaceutical or radiation from a sealed
source other that the one intended;

(2) A radiopharmaceutical or radiation to the wrong
patient; ,

I,

|(3) A radiopharmaceutical or radiation by "a route of i

administration other than that int; ended.by the
;

prescribing physician;
)
l

(4) A diagnostic dosage of a radiopharmaceutical
differing from the prescribed dosage by more than 50
percent;

(5) A therapeutic dosage of a radiopharmaceutical
differing from the prescribed dosage by more than 10..

percent; or

(6) A therapeutic radiation dose from a sealed source
'

such that errors in the source calibration, time of
exposure, and treatment geometry result in a calculated
total treatment dose differing from the final prescribed
total treatment dose by more than 10 percent.

" Mobile nuclear medicine service" means the transportation and
medical use of radioactive material.

" output" means the exoosure rate, dose rate, or a quantity
related in a known manner to these rates from a teletherapy
unit for a specified set of exposure conditions.

" Teletherapy physicist" means an individual identified as the
qualified teletherapy physicist on a Department license.

1
" Teletherapy" means therapeutic irradiation in which the source i.

of radiation is at a distance from the body.

" Visiting authorized user" means an authorized user who is not |
identified on the license of the licensee being visited. ;

GENERAL REGULATORY REQUIREMENTS

RH 7.3 License Pecuired.

7.3.1 No person.shall manufacture, produce, acquire, receive,
possess, use, or tresfer radioactive material for medical use
except in accordance with a specific license issued pursuant to
these regulations.

7-2
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7.3.2 Unless prohibited by license condition, an individual may
'

receive, possess, use, or transfer radioactive material in
accordance with the regulations in this part under the
supervision of an authorized user as provided in RH 7.10.

RH 7.4 License Amendments. A licensee shall apply for and receive a
. license amendment:

7.4.3 Before using radioactive material for a method or type of
medical use not permitted by the license issued under this
part;

7.4.2 Before permitting anyone, except a visiting authorized user
, described in RH 7.11, to work as an authorized user under the
license; .

7.4.3 Before changing a Radi,ation, Safety Officer or Teletherapy
Physicist;

7.4.4 Before receiving radioactive material in excess of the amount
authorized on the license;

7.4.5 Before adding to or changing the areas of use or address or
addresses of use identified in the application or on the
. license; and

7.4.6 Before changing statements, representations, and procedures
'

which are incorporated into the license.

RH 7.5 Notifications. A licensee shall notify the Department in
writing within 30 days when the authorized user, Radiation
Safety Officer, or Teletherapy Physicist, permanently
discontinues performance of duties under the license.

Additional Requirements

RH 7.6 ALARA Proctram.

7.6.1 Each licensee shall develop and implement a written program to
maintain radiation doses and releases of radioactive material
in effluents to unrestricted areas as low as reasonably
achievable in accordance with RH 4.5.2 of these regu^ations.

7.6.2 Tc 9atisfy the requirement of RH 7.6.1:

7.6.2.1 The management, Radiation Safety Officer, and all
authorized users shall participate in the establishment,
implementation, and operation of the program as required
by these regulation or the Radiation Safety Committee;
or

7.6.2.2 For licensees that are not medical institutions,
management and all authorized users shall participate in
the program as required by the Radiation Safety Officer.

,

? -3
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7.6.3 The ALARA program shall include an annual review by the

Radiation Safety Committee for licensees that are medical
institutions, or management and the Radiation Safety Officer

ifor licensees that are not medical institutions, of summaries 1

of the types and amounts of radioactive material used,
occupational dose reports, and continuing education and ,

I

training for all personnel who work with or in the vicinity of
. radioactive material. The purpose of the review is to ensure
that individuals make every re tsonable effort to maintain
occupational doses, doses to tise general public, and releases
of radioactive material as low as reasonably achievable, taking
into account the state of technology, and the cost of
improvements in relation to benefits.

7.6.4 The Jicensee shall retain a current written description of the
ALARA program for the duration of the license. The written
description shall, include:

,

'
7.6.4.1 A commitment by management to keep occupational doses as

low as reasonably achievable

7.6.4.2 A requirement that the Radiation Safety Officer brief
management once each year on the radiation safety
program;

7.6.4.3 Personnel exposure investigational levels as established
in accordance with RH 7.8.2.8 that, when exceeded, will
initiate an investigation by the Radiation Safety
Officer of the cause of the exposure; and

7.6.4.4 Personnel exposure investigational levels that, when
exceeded, will initiate a prompt investigation by the
Radiation Safety Officer of the cause of the exposure
and a consideration of actions that might be taken to
reduce the probability of recurrence.

RH 7.7 Radiation Safety Officer.

7.7.1 A licensee shall appoint a Radiation Safety Officer responsible
for implementing the radiation safety program. The licensee,
through the Radiation Safety Officer, shall ensure that
radiation safety activities are being performed in accordance
with approved procedures and regulatory requirements in the
daily ejeration of the licensee's radioactive material program.

7.7.2 The Radiation Safety Officer shall:

7.7.2.1 Investigate overexposures, accidents, spills, losses,
thefts, unauthorized receipts, uses, transfers, and
disposals, and other deviations from approved radiation
safety practice and implement corrective actions as
necessary;

7.7.2.2 Implement written policy and procedures for: .

7.7.2.2.1 Authorizing the purchase of radioactive
material; ;

!7 - 4

._
.

December 30, 1990
i



. . . .. . - - _ . . . ~ . - _ . ~ . . - --

.

,

7.7.2.2.2 Receiving and opening packages of
radioactive material;

,

'

7.7.2.2.3 Storing radioactive material;

7.7.2.2.4 Keeping an inventory record of radioactive >

material;

7.7.2.2.5 Using radioactive material safely; .

7.7.2.2.6 Taking emergency action if control of .

radioactive material is lost;

7.7.2.2.7 Performing periodic radiation surveys;
'

Performing checks and calibiations of7.7.2.2.8 survey instruments and other safety
equipment;- .

7.7.2.2.9 Disposing of radioactive material;

7.7.2.2.10 Training personnel who work in or frequent areas
where radioactive material is used or stored; and

,

7.7.2.2.,11 Keeping a copy of all records and reports
required by the Department regulations, a copy of
these regulations, a copy of each licensing i

*

request and license and amendments, and the
written policy and procedures required by the
regulations; and

7.7.2.3 For medical use not sited at a* medical institution, .

!approve or disapprove radiation safety program changes
with the advice and consent of management prior to
submittal to the Department for licensing action; or !

7.7.2.4 For medical use sited at a medical institution, assist
the Radiation Safety Committee in the performance of its ;

duties.
,

f

RH 7.8 Radiation Safety C - 4ttee. Each medical institution licensee
shall establish a Radiation Safety Committee to oversee the use t

| of radioactive material.

7.8.1 The Committee shall meet the following administrative
requirements: ;

7.8.1.1 Membership attst consist of at least 3 individuals and ,

shall include an authorized user of each type of use i

permitted by the license, the Radiation Safety Officer,
a representative of the nursing service, and a
representative of management who is neither an .

authorized user nor a Radiation Safety Officer. Other [
members may be included as the licensee deems
appropriate.

,
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7.8.1.2 The Committee shall meet at least once each ca'endar
quarter.

7.8.1.3 To establish a quorum and to conduct business, one-half
'

of the Committee's membership shall be present,
including the Radiation Safety Officer and the
management's representative,

i

7.8.1.4 The minutes of each Radiation Safety Committee meeting I
shall include:

I
7.8.1.4.1 The date of the meeting; )
7.8.1.4,2 Members present; l

*

7.8.1.4.3 Members absent; '

7.8.1.4.4 Summary''of deliberations'and discussions;

7.8.1.4.5 Recommended actions and the numerical |
results of all ballots; and )

I

l7.8.1.4.6 Document any reviews required in RH 7.6.3 ;

and 7.8.2. I

7.8.1.5 The Committee shall provide each member with a copy of |
the meeting minutes, and retain one copy until the j
Department authorizes its disposition. ;

7.8.2 To oversee the use of licensed material, the Committee shall:

7.8.2.1 Be responsible for monitoring the institutional program
to maintain occupational doses as low as reasonably
achievable;

7.8.2.2 Review, on the basis of safety and with regard to the i

training and experie1:e standards of this part, and !

approve or disapprove any individual who is to be listed
as an authorized user, the Radiation Safety Officer, or
Teletherapy Physicist before submitting a license,

application or request for amendment or renewal;

7.8.2.3 Review on the basis of safety and approve or disapprove
each propo'ad method of use of radioactive material;

7.8.2.4 Review on the basis of safety, and approve with the
advice and consent of the Radiation Safety Officer and
the management representative,.or disapprove procedures
and radiation safety program changes prior to submittal
to the Department for licensing action;

4

7.8.2.5 Review quarterly, with the assistance of the Radiation
Safety Officer, occupational radiation exposure records
of.all personnel working with radioactive material;
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7.8.2.6 . Review quarterly, with the assistance of the Radiation
Safety officer, all incidents involving radioactive
material with respect to cause and subsequent actions
taken;

7.8.2.7 Review annually, with the assistance of the Radiation.
Safety Officer, the radioactive material program; and

7.8,2.8 Establish a table of investigational levels for
occupational dose that, when exceeded, will initiate
investigations and considerations of action by the
Radiation Safety Officer.

RH 7.9 , Stat-- nt of Authorities and Resoonsibilities.
A licensee shall provide' sufficient authority and'7.9.1
organizational freedom to the Radiation Safety Officer and the
Radiation Safety Conunittee to:~

7.9.1.1 Identify radiation safety problems;

7.9.1.2 Initiate, ree d, or provide solutions; and

7.9.1.3 Verify implementation of corrective actions.

7.9.2 A licensee shall establish in writing the authorities,
'

duties, responsibilities, and radiation safety activities of
the Radiation Safety Officer and the Radiation Gafety
comunittee.

RH 7.10 Supervision.

7.10.1 A licensee who permits the receipt, possession, use, or
transfer of radioactive material by an individual under the
supervision of an authorized user as allowed by RH 7.3 is
responsible for the acts and omissions of the supervised
individual and shall:

7.10.1.1 Instruct the supervised individual in the principles of
radiation safety appropriate to that individual's use of
radioactive material;

7.10.1.2 Review the supervised ind.ividual's use of radioactive
material, provide reinstruction as needed and review
records kept to reflect this use;

7.10.1.3 Reserved.

7.10.1.4 Require that an authorized user be able to communicate
with the supervised individual on 1 hours notice; 1/ and

|
1

| 1/ The supervising authorized user need not be present for each use of|

radioactive material.

| l
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7.10.1.5 Require that only those individuals specifically
designated by an authorized user be permitted to j
administer radionuclides or radiation to patients. i

1

7.10.2 A license shall require the supervised individual receiving,
possessing, using or transferring radioactive material under
RH 7.3 to:

7.10.2.1 Follow the instzuctions of the supervising authorized
user; l

7.10.2.2 Follow the procedures established by the Radiation
Safety officer; and |

|

7.10.2.3' Comply with these regulations and the license conditions )~

with respect to the use of radioactive material. i

I
RH 7.11 visitina Authorized User. ;

i

7.11.1 A licensee may permit any visiting authorized user to use |
licensed material for medical use under the terms of the
licensee's license for 60 days each year if:

* |

7.11.1.1 The visiting authorized user has the prior written j
permission of the licensee's management and, if the use ;_

occurs on behalf of an institution, the institution's ;

Radiation Safety Committee; |
l

7.11.1.2 The licensee has a copy of a Department, Agreement !

State, Licensing State or U.S. Nuclear Regulatory j

Commission license that identifies the visiting I

authorized user by name as an authorized user for ]
imedical use; and

7.11.1.3 Only those procedures for which the visiting authorized
user is specifically authorized by the Department, ,

Agreement State, Licensing State or U.S Nuclear !

Regulatory Commission license are performed by that ,

individual . |
|

7.11.2 A licensee need not apply for a license amendment in order to
permit a visiting authorized user to use licensed material as ,

described in RH 7.11.1. j
i

7.11.3 A licensee shall retain copies of the records specified in RH .

7.11.1 for 5 years from the date of the last visit. |

|

RH 7.12 Mobile-Nuclear Medicine Service Administrative Reauirementq.

7.12.1 The Department will only license mobile nuclear medicine
services in accordance with this part and other applicable
requirements of these regulations to serve clients who do not
have a Department license.

.-
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7.12.2 Mobile nuclear medicine service licensees shall retain for
the duration of service a letter signed by the management of
each location where services are rendered that authorizes use
of radioactive material.

7.12.3 A mobile nuclear nuclear medicine service shall not have
radioactive material delivered directly from the manufacturer
or the distributor to the client's address of use.

RH 7.13 Records and Reports of Misadministrations.

7.13.1 When a misadministration involves any therapy procedure, the
licenses shall notify the Department. The licensee shall
also notify the referring physician of the affected patient

,' and the patient, or a responsible relative or guardian,
unless the referring physician agrees to inform the patient
or believes, based on medical judgment, that telling the
patient or the pati'e'nt's re'sponsible relative or guardian

~

would be harmful to one or the other, respectively. These
notifAcations must be made within 24 hours after the licensee
discovers the misadministration. If the referring physician,
patient or the patient's responsible relative or guardian
cannot be reached within 24 hours, the licensee shall notify
them as soon as practicable. The licensee is no' required to
notify the patient or the patient's responsible telative or.. guardian without first consulting the referring physician;
however, the licensee shall not delay medical care for the
patient because of this.

7.13.2 Within 15 days after an initial therapy misadministration
report to the Department, the licensee shall report,. in
writing, to the Department and to the referring physician,
and furnish a copy of the report to the patient or the
patient's responsible relative or guardian if either was
previously notified by the licensee as required by RH 7.13.1.
The written report shall include the licensee's name; the
referring physician's name; a brief description of the event;
the effect on the patient; the action taken to prevent
recurrence; whether the licensee informed the patient or the
patient's responsible relative or guardian, and if not, why
not. The report shall not include the patient's name or
other information that could lead to identification of the
patient.

1

l

!
1
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7.13.3 When a misadministration involves a diagnostic procedure, the i

Radiation Safety Officer shall promptly investigate its
' '

#

cause, make a record for Department review, and retain the
record as directed in RH 7.13.4. The licensee shall also
notify the referring physician and the Department in writing
on Department Form RCD 56 - Report of Misadministration j

within 15 days if the misadministration involved the use of |
radioactive material not intended for medical use, i

administration of dosage five-fold different|from the |

intended dosage, or administration of radioactive material :
such that the patient is'likely to receive an organ fose ' I

greater than 2 rams (0.02 Sv) or whole body dose greater than -{
500 millirems- (5 mSv) . Licensees shall use dosimetry tables ,

in package inserts,-corrected only for amount of , ,

'' radioactivity administered, to determine whether.a report is- !

required. |
t

I
7.13.4 ' Each licensee shall retain *a record of'each misadministration

for 10 years. The record shall contain the names of all i

individuals involved in the event, including the physician, f
' - allied health personnel,-the patient, and the patient's (referring physician, the patient's social security number or

identification number if one has been assigned, a brief
description of the event, the effect on the patient, and the
action taken, if any, to prevent recurrence. j

,

!

7.13.5 Aside from the notification requirements, nothing in RH
7.13.1 through RH 7.13.4 shall affect any rights or duties of :

licensees, and physicians in relation to each otheri ,

patients, or responsible relative or guardians.
,

i

RH 7,14 puppliers. A licensee shall use'for medical use only: s

7.14.1 Radioactive material manufactured, labeled, packaged, and !
distributed in accordance with a license issued pursuant to
these regulation or the equivalent regulations of another
Agreement State, a Licensing State or the U.S. Nuclear |

Regulatory Cc;suission; and

7.14.2 Reagent kits that have been manufactured, labeled, packaged,
and distributed in accordance with an approval issued by the:

U.S. Department of Health and Human Services, Food and Drug
- I

i

Administration.
i'

7.14.3 Teletherapy sources manufactured and distributed in
accordance with a license issued pursuant to these
regulations, or the equivalent regulations of another
Agreement State, a Licensing state, or the U.S. Nuclear
Regulatory Commission.

I

-

,

|

|

|
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SPECIFIC REQUIREMENTS

RH 7.15 Ouality Control of Nuclev f4edicine Imacinq_pnd Uotake ;

Ouantifyina Eauioment. Each licensee shall establish written
quality control procedurras for all equipment used to obtain

<

images from rad!.onuclide studies for equipment used for i

quantifying radionuclide uptake. As a minimum, the |

procedures shall include quality control procedures .

!

recommended by equipment manufacturers or procedures which
have been approved by the Department. The licensee shall i

conduct quality control procedures in accordance with written
|
:

procedures.
|

Possession, Use, Calibration. and Check of Dese Calibrators.RH 7.16,
'

7.16.1 A medical use licensee authorized to administei-
radiopharmaceuticals shall possess a dose calibrator and use ,

it to measure the amount of activity adminintered to each
pati.snt .

;
t

7.16.2 - A licensee shall:

7.16.2.1 Check each dose calibrator for constancy with a -

dedicated check source at the beginning of each day of .

To satisfy the requirement of this section, the !
use.
check shall be done on a frequently used setting with a"

sealed source of not less than 10 microcuries (370 kBq)
of radium-226 or 50 microcuries (1.85 MBq) of any other ;

photon-emitting radionuclide with a half-life greater {
than 90 days; ;

7.16.2.2 Test each dose calibrator for accuracy upon installation ,

and at intervals not to exceed 12 months thereafter by
assaying at least 2 sealed sources containing dif ferent
radionuclides, the activity of which the manufacturer
has determined within 5 percent of the stated activity,

!i

| with minimum activity of 10 microcuries (370 kBq) for
radium-226 and 50 microcuries (1.85 MBq) for any other'

photon-emitting radionuclide, and at least one of which
has a principal photon energy between 100 kev and 500 t

kev- i

7.16.2.3 Test each dose calibrator for linearity upon
inscallation and at intervals not to exceed 3 months
thereafter over the range of use between 10 microcuries !

'

(370 kBq) and the highest dosage that will be assayed;
and

'

7.16.2.4 Test each dose calibrator for ammetry dependence upon
installation over the range et volumes and volume
configurations for which it will be used. The licensee
shall keep a record of this test for the duration of the
use of the dose calibrator. ,

,

|

'

i
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7.16.3 A licensee shall mathematically correct dosage readings for
any geometry or linearity error that exceeds 10 percent if
the dosage is greater than 10 microcuries (370 kBq) and shall
repair or replace the dose calibrator if the accuracy or
constancy error exceeds 10 percent.

7.16.4 A licensee shall also perform checks and tests required by
RH 7.16.2 following adjustment or repair of the dose
calibrator.

7.16.5 A licensee shall retain a record of each check and test
required by RH 7.16 for 3 years. The records required by RH

3 7.16.2 shall include:

7.16.5.i' For RH 7.16.2.1, the model and scrial number of the dose
calibrator, the identity and calibrated activity of the
radionuclide contained in the check cource, the date of
the check, the activity measured', the instrument
settings, and the initials of the individual who
performed the check;

7.16.5.2 For RH 7.16.2.2, the model and serial number of the dose
calibrator, the model and serial number of each source
used and the identity of the radionuclide contained in
the source and its activity, the date of the test, the.

results of the test, the instrument settings, and the
signature of the Radiation Safety Officer or their
designee;

7.16.5.3 For RH 7.16.2.3, the model and serial number of the dose
calibrator, the calculated activities, the measured
activities, the date of the test, and the signature of
the Radiation Safety Officer or their designee; and

7.16.5.4 For RH 7.16.2.4 the model and serial number of the dose
calibrator, the configuration and calibrated activity of
the source measured, the activity of the source, the
activity measured and the instrument setting for each
volume measured, the date of the test, and the signature
of the Radiation Safety Officer or their designee.

RH 7.17 .Qali_ ration and Check of Survev Instruments.
7.17.1 A licensee shall ensure that the survey instruments used to

show c/ompliance eith this part have been calibrated before
first use, annua ly, and following repair.

7.17.2 To satisfy the requirements of RH 7.17.1 the licensee shall:
7.17.2.1 Calibrate all required scale readings up to 1000

millirems (10mSv) per hour with a radiation source.
Licensees with specified limited authorized quantities
of radioactive material may specify a different dose
rate range, however, in no case will the lower level be
higher than 0.1 millirem (i usv) per hour;

7- 12
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7.17,2.2 For each scale that shall be calibrated, calibrate two
readings separated by at lease 50 percent of scale
rating; and

7.17.2.3 Conspicuously note on the instrument the apparent dose
rate from a dedicated check source as determined at thetime of calibration, and the date of calibration.

7.17.3 To satisfy the requirements of RH 7.17.2, the licensee shall
consider a point as calibrated if the indicated exposure rate
differs from the calculated exposure rate by not more than 20
percent, and shall conspicuously attach a correction chart or
graph to the instrument.

7,17.4 A licensee shall check each survey instrument for proper*-
operation with the dedicated check source before each use.
The licensee is not required to keep records of these checks.

'

7.17.5 The licensee shall retain a record of each calibration
required in RH 7.17.1 for 3 years. The record shall include:

7.17.5.1- A description of the calibration procedure; and

7.17.5.2 A description of the source used and the certified dose
rates from the source, and the rates indicated by the
instrument being calibrated, the correction factors''

deduced from the calibration data, the signature of the
individual who performed the calibration, and the date
of calibration.

7.17.6 To meet the requirements of RH 7.17.1, 7.17.2 and 7.17.3, the
licensee may obtain the services of individuals licensed by
the Department, the U.S. Nuclear Regulatory Commission, an
Agreement State, or a Licensing state to perform calibrations
of survey instruments. Records of calibrations which contain
information required by RH 7.17.5 shall be maintained by the
licensee.

I RH 7.18 Assav of Radiapharmaceutical Dosanes. A licensee shall:

7.18.1 Assay, within 30 minutes before medical use, the activity of
each radiopharmaceutical dosage that contains more than 10
microcuries (370 kBq) of a photon-emitting radionuclide;

1
'

7.10.2 Assay, before medical use, the activity of each
radicpharmaceutical dosage with a desired activity of 10

! microcuries (370 kBq) or less of a photon-emitting'

radionuclide to verify that the dosage does not exceed 10
microcuries (370 kBq) ; and

7.18.3 ' Retain a record of the assays required by RH 7.18.1 and
7.18.2 for 3 years. To satisfy this requiretnent, the record
shall contain the:

7.18.3.1 Ge'neric name, trade name, or abbreviation of the
radiopharmaceutical, its lot number, and expiration
dates and the radionuclide;

7 - 13
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7.18.3.2 Patient's name, and identification number if one has
been assigned; ;

'
7.13.3.3 Prescribed dorage and activity of the dosage at the time

of assay, or a notation that the total activity is less
than 10 microcuries (370 kBq); I

7.18.3.4 Date and time of the assay and administration; and |

7.18 3.5 Initials of the individual who performed the assay.
RH 7.19 Authorization for Calibration and Reference Sources. Any

person authorized by RH 7.3 for medical use of radioactivat
material may receive, possess, and use the following

' ~ - radioactive material for check, calibration and reference
ase:

7.19.1 Sealed sources' manufacttired and distributed by per' sons
specifically licensed pursuant to Part 3 of these regulations
or equivalent provisions of the U.S. Nuclear Regulatory
commission, Agreement State er Licensing State and that do
not exceed 15 millicuries (555 MBq) each;

7.19.2 Any radioactive material listed !n RH 7.30 or 7.32 with a
half-life not longer than 100 days or less in individual,'

amounts not to exceed 15 millicuries (555 MBq);

7.19.3 Any radioactive material listed in RH 7.30 or RH 7.32 with a'

half life greater than 100 days in individual amounts not to
exceed 200 microcuriea (7.4 MBq) each; and

7.19.4 Technetium-99m in individual amounts not to exceed 50
millicuries (1.85 GBq) .

RH 7.20 Reauirements for Possession of Scaled Sources and
Brachytherany sources.

7.20.1 A licensee in possession of any sealed source or
brachytherapy cource shall follow the radiation safety and
handling instructions supplied by the manufacturer or
equivalent instructions approved by the Department and shall |
maintain the instructions for the duration of source use in a '

i legible form convenient to users. )

7.20.2 A licensee in possession of a sealed source shall assure
that:

7.20.2.1 The source is tested for leakage before its first use
unless the licensee has a certificate from the supplier.
indicating that the source was tested within 6 months
before transfer to the licensee; and

7.20.2.2 The cource is tested for leakage at intervals not to
exc.eed 6 months or at intervals approved by the lt

!Department, another Agreement State, a Licensing State
or the U.S Nuclear Regulatory Commission.
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7.20'.3 To satisfy the leak test requirements of RH 7.20.2, the
licensee shall assure that:

7.20.3.1 Leak tests are capable of detecting the presence of
0.005 microcurie (185 Bq) of radioactive material on the
test sample, or in the case of radium, the escape of
radon at the rate of 0.001 microcurie (37 Bq) per 24 ,

hours; ,

7.20.3.2 Test sampit.s are taken from the source or from the
surfaces of the device in which the source is mounted or -

'

stored on which radioactive contamination might be.
expected to accumulate; and

7.20.3.3'' Test samples are taken when the source is in the "off"
position.

7.20.4 A licensee'shall retain leak * test ~ records for 5 years. The'

r2ccrds shall contain the model number, and serial number, if
assigned, of each source tested, the identity of each source
radionuclide and its estimated activity, the measured :'

'

activity of each, test sample expressed in microcuries
(becquerels), a description of the method used to measured -

each test sample, the date of the test, and the signature of
the Radiation Safety Officer.

.,

'' 2 0. 5 If the' leak test reveals the presence of 0.005 microcurie |

(185 Bq) or more of removable contamination, the licensee |
.

)
shall:

. !
-

7.20.5.1 Immediately withdraw the sealed source from use and +

store it in accordance with the requirements of these <

regulations; and j

'
7 20.5.2 File a report with the Department within 5 days of

| receiving the leak test results describing the equipment.

|

|
involved, the test results, and the action taken, t

I
7.20.6 A licensee need not perfom a leak test on the following

,sources:
.

7.20.6.1 Sources containing only radioactive material with a
half-life of less than 30 days;

7.20.6.2 Sources containing only radioactive material as.a gas;

7.20.6.3 Sources containing 100 microcuries (3.7 MBq) or less of
beta or photon-emitting material or 10 microcuries (370
kBq) or less of alpha-emiting material;

j 7.20.6.4 Encased seeds of iridium-192 in nylon ribbon; and
|

7.20.6.5 Sources stored and not being used. The licensee shall,
however, test each such scurce for leakage before any
use or transfer unlecs it has been tested for leakage
within 6 months before the date: of use or transfer.

!

|
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7.20.7 A licensee in possession of a sealed source or brachytherapy

source shall conduct a physical inventory of all such sources
at intervals not to exceed 3 months. The licensee shall
retain each inventory record for 5 years. The inventory
records shall contain the model number of each source, and
serial number.if one has been assigned, the identity of each
source radionuclide and its estimated activity, the location i

of each source, date of the inventory, and the signature of
the Radiation Safety Officer.

7.20.8 A licensee in possession of a sealed source or brachytherapy '

source shall survey with a radiation survey instrn:nent at
intervals not to exceed 3 months all areas where such sources
are stored. This does not apply to teletherapy sources in,

teletherapy units or scaled sources in diagnostic devices.
7.20.9 A licensee shall retain a record of each survey required in

JRH 7.20~.8'for^3' years. The' record''shall' inc1hde - the date of.

'the survey, a sketch of each area that was surveyed, the
measured dose rate at several points in each area expressed
in millirems (microsieverts) per hour, the model number and
serial number of the survey instrument used to make the*

survey, and the signature of the Radiation Safety Officer

RH 7.21,, Syrinae Shields. 5

7.21.1 A licensee shall keep syringes that contain radioactive
material to be ariministered in a radiation shield.

7.21.2 A licensee shall require each individual who prepares or
administers radiopharmaceuticals to use a syringe radiation
shield unless the use of the shield is contraindicated for
the patient.

RH 7.22 Syrince Labels. Unless utilized immediately, a licensee
shall conspicuously label each syringe, or syringe radiation
shield that contains a syringe with a radiopharmaceutical,
with the radiopharmaceutical name or its abbreviation, the I

type of diagnostic study or therapy procedure to be
performed, or the patient's name.

1

RH 7.23 Vial Shields. A licensee shall require each individual j

preparing or handling a vial that contains a I
radiopharmaceutical to keep the vial in a vial radiaticn j
shield. '

l

RH 7.24 Vial Shield Labels. A licensee shall conspicuously label I
each vial radiation shield that contains a vial of I
radiopharmaceutical with the radiopharmaceutical name or its ]
abbreviation.

RH 7.25 Surveys for Contamination and Ambient Radiation Dose Rate. |

7.25.1 A licensee shall survey with a radiation detection survey
instrument at the end of each day of use all areas where
radiopharmaceuticals are routinely prepared for use or
administered.

I
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7.25.2 A licensee shall survey.with a radiation detection survey
instrument at-least once each week all areas where
radiopharmaceuticals or radioactive wastes are stored.

7.25.3 A licensee shall conduct the surveys required by RH 7.25.1
and RH 7.25.2 so'as to be able to measure dose rates as low
as 0.1 millirem (i usv) per hour.

7.25.4 A licensee shall establish dose rate action levels for the
surveys. required by RH 7.25.1 and 7.25.2 and shall require
that the individual performing the survey insnediately notify
the Radiation Safety Officer if a dose rate exceeds an action
level,

7 . 2 5 . 5 '. * - A licensee shall survey for removable contamination once each
week all areas where radiopharmaceuticals are routinely
prepared for use or administered and each week where
radioactive materials-are stored.

7.25.6 A licensee shall conduct the surveys required by RH 7.25.5 so
'as to be able to detect contamination on each wipe sample of<

2000 disintegrations per minute (33.3 Sq) ..

7.25.7 zA licensee shall establish removable coneemination action
levels for the curveys required by RH 7.25.5 and shall

'- require that the individual performing the survey immediately
notify the Radiatiaa Safety Officer if contamination exceeds
action levels.

7.25.8 A licensee shall retain a record of each survey required by
RH 7.25.1, 7.25.2,-and 7.25.5 for 3 years. The record must
include the date of the survey, a sketch of each area
surveyed, action levels established for each area, the
measured dose rate at several points in each area expressed
in millirems - (microsieverts) per hour or the removable

-contamination in each area expressed in disintegrations per
minute (becquerals) per 100 square centimeters, the serial
number and the mooal number of the instrument used to make
the survey or analyze the samples, and the initials of the
individual who performed the survey.

.RH 7.26 Release of Patients Contain4ner Dad 4onharmaceuticals or
Permanent Imolants.

7.26.1 A licensee shall not authorize release from confinement for
medical. care any patient administered a radiopharmaceutical
until either:

7.26.1.1 The dose rate from the patient is less than 5 millirems
(50 uSv) per hour at a distance of 1 meter; or

7.26.1.2 The activity in the patient is less than 30 millicuries
(1.11 GBq).

. .

7 - 17

January 1, 1994

.. . .. . . ..
.

. .

.

_ . .
.

. _ . _



. . . - . . . . . . ~ . .- .- . . - . . ..

;

I

7.26.2 A licensee shall not authorize release from confinement for '

medical care any patient administered a permanent implant
until the dose rate from the patient is less than 5 millirems
(50 uSv) per hour at a distance of 1 meter.

RH 7.27 Mobile Nuclear Medicine Service Technical Recuirements. A
licensee providing mobile nuclear medicine service shall:

7.27.1 Transport to each address of use only syringes or vials
containing prepared radiopharmaceuticals or ;

radiopharmaceuticals that are intended for reconstitution of
radiopharmaceutical kits;

7.27.2 ,' Bring into each location of use all radioactive material to
be used and, before leaving, remove all unused. radioactive
material and associated radioactive waste;

7.27.3 Secure cr-keep under' constant" surveillance'and immediate
control all radioactive material when in transit or at a ,

location of use;

7.27.4 Check survey instruments and dose calibrators as required in
RH 7.16.2.1, 7.16.4, 7.16.5, and 7.17.4, and check all other
transported equipment for proper function before medical use
at each location of use;

.

7.27.5 carry a calibrated survey meter in each vehicle that is being
used to transport radioactive material, and, before leaving a
client location of use, survey all areas of
radiopharmaceutical use with a radiation detection survey
instrument to ensure that all radiopharmaceuticals and all
associated radioactive waste have been removed; e.nd ;

7.27.6 Retain a record of each survey required by RH 7.27.5 for 3
years. The record must include the date of the survey, a
plan of each area that was surveyed, the measured dose rate

| at several points in each area of use expressed in millirems;

| (microsieverts) per hour, the model and serial number of the
instrument used to make the survey, and the initials of the
individual who performed the survey.

RH 7.28 Storace of Volatiles and Gases.

7.28.1 A licensee shall store volatile radiopharmaceuticals and
radioactive gases in the shippers' radiation shield and
container.

1

7.28.2 A licensee shall store and use a multidose container in a
properly functioning fume hood.

.

I

.

|

|

[
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RH 7.29 Decav-In-Storaag.
b

A licensee shall hold radioactive material for7.29.1 decay-in-storage before disposal in ordinary trash and is
exempt from the requirements of RH 4.33 of these regulations
if the licensee

,

Holds radioactive material for decay a minimum of 107.29.1.1
half-lives;

Monitors radioactive material at the container surface7.29.1.2 before disposal as ordinary trash and determines that
its radioactivity cannot be distinguished from the
background radiation level with a radiation detection
survey instrument set on its most sensitive scale and'- * ,

with no interposed shielding;

Removes or obliterates all radiation labels; and7.29.1.3 .

7.29.1.4 Separates and monitors each generator column
individually with all radiation shielding removed to>

ensure that its contents have decayed to background
radiation level before disposal.

7.29.2 For radioactive material dispos.ed in accordince with +

RH 7.29.1, the licensee shall retain a record of each'
'

disposal for 3 years. The record must include the date of
the disposal, the date on which the radioactive material was
placed in storage, the model and serial number of the survey
instrument used, the background dose rate, the radiation dose
rate measured at the surface of each waste container, and the iname of the individual who performed the disposal,

r

SPECIFIC REQUIREMENTS FOR TIE USE OF RADIOPWh M1'*EUTICALS FOR '

UPIAKE, DILUTION, OR EECRETION STUDIES

RH 7.30 Use of Radianharmaceuticals for Uotake, Dilution, or
Excretion Studien,

s

7.30.1 A licensee may use the following prepared .

radiopharinaceuticals for diagnostic studies involving the
measurement of uptake, dilution, or excretion:

7.30.1.1 Iodine-131 as sodium iodide, iodinated human serum
! albumin (IESA), labeled rose bengal, or sodium

iodohippurate;

7.30.1.2 Iodine-125 as sodium iodide or iodinated human serum
albumin (IHSA);

7.30.1.3 Cobalt-57 as labeled cyanocobalamin;

7.30.1.4 Cobalt-58 as labeled cyanocobalamin;

7.30.2.5 C6balt-60 as labeled cyanocobalamin;

I
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7.30.1.6
Chromium-51 as sodium chromate or labeled human serumalbumin;

7.30.1.7 Iron-59 as citrate;

7.30.1.8 Technetium-99m as pertechnetate;
i7.30.1.9 Any radioactive material in a radiopharmaceutical for a

diagnostic use involving measurements of uptake,
dilution, or excretion for which the Food and Drug
Administration (FDA) has accepted a " Notice of Claimed
Investigational Exemption for a New Drug" (IND) or
approved a "New Drug Application" (NDA).

7.30.2 A licensee using a radiopharmaceutical specified in RH 7.30.1
for a clinical procedure other than one specified in the
product label or package insert instructions shall comply
with the product' label or' package insert instructions
regarding physical form, route of administration and dosage
range. |

RH 7.31 possession of Survev Instrument. A licensee authorized to
use radioactive material for uptake, dilution, and excretion
studies shall possess a portable radiation detection survey

|instrument capable of detecting dose rates over the range 0.1 I
.

millirem (1.0 usv) per hour to 50 millirems (50 usv) per
{hour. The instrument shall be operable and calibrated in

accordance with RH 7.17.

SPECIFIC REQUIRENENTS FOR THE USE OF RADIOPHARMACEUTICALS, GENFRATORS,
AND REAGENT EITS FOR IMAGING AND LOCALIZATION STODIES

RH 7.32 Use of Radiopharmaceuticals, Generators, and Reacent Kits for |Imacino and Localization Studies.
7.32.1 A licensee may use the following radiopharmaceuticals,

generators, and reagent kits for imaging and localization
studies:

7.32.1.1 Molybdenum-99/ technetium-99m generators for the elution
|or extraction of technetium-99m as pertechnetate; 1

7.32.1.2 Technetium-99m as pertechnetate;

7.32.1.3 Prepared radiopharmaceuticals and reagent kits for the
preparation of the following technetium-99m labeled j

radicpharmaceuticals: j

7.32.1 3.1 Sulfur colloid,

!

7.32.1.3.2 Pentetate sodium,

7.32.1.3.3 Human serum albumin microspheres,
~

7.32.1.3.4 Po1yphosphate,
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7.32.1.3.5 Macroaggregated human serum albumin, i
J

7.32.1.3.6 . Etidronate sodium, j

I
.

!

7.32.1.3.7 Seannaus pyrophosphate,

7.32.1.3.8- ' Human serum albumin,
u

7.32.1.3.9 Medronate sodium, |
!
i

7.32.1.3.10 Gluceptato sodium, ;
I

7.32.1.3.11 Oxidronate sodium, f
i

7.32.1.'3.12 Disofenin, and '
.

!

7.32.1.3.13 Succimer; .

.. - . |

7.32.1.4' Iodine-131'as sodium iodide, iodinated human serum i
albumin, macroaggregated iodinated human serum albumin, 5

'
colloidal (macroaggregated) iodinated human serum'

albumin, rose bengal, or sodium iodohippurate; !

7.32.1.5 Iodine-125 as sodium iodide or fibrinogen; f
;

7.32.1.6' Chromium-51 as human serum albumin;
!

7.32.1.7 Gold-198 in colloidal form;
!

7.32.1.8 Mercury 197 as chlormerodrin; }
'

7.32.1.9 Selenium-75 as selenomethionine; ;
;

7.32.1.10 Strontium-85 as nitrate; i
'

7.32.1.11 Ytterbium-169 as pentecate sodium;
,

l.
t

I 7.32.1.12 Gallium-67 as citrate; |
|

7.32.1.13 Indium-111 as chloride or DTPA;
:

1

7.32.1.14 Tin-113/ indium-113m generators for the elution of
'

indium-113m as chloride; !

'7.32.1.15 Yttrium-87/ strontium-87m generators for the elution of i

strontium-87m; .

7.32.1.16 Thallium-201 as chloride;

7.32.1.17 Iodine-123 as sodium iodide or iodohippurate;
!

i,
E

.

i

|
1
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7.32.1.18 Any radioactive material in a diagnostic
.!radiopharmaceutical, except aerosol or gaseous form, or

any generator or reagent kit for preparation and |diagnostic use of a radiopharmaceutical containing ;

radioactive material for which the Food and Drug
Administration has accepted a " Notice of Claimed ;
Investigational Exemption for a New Drug" (IND) or !
approved a "New Drug Application" (NDA) . |

!

7.32.2 A licensee using radiopharmaceuticals specified in RH 7.32.1
for clinical procedures shall comply with the product label l
or package insert regarding physical form, route of i

administration, and dosage range.
|

'

7.32.3 A licensee shall elute generators in compliance; with RH 7.33 )
and prepare radiopharmaceuticals from kits in accordance with !

the manufacturer's instructions,.
,

7.32.4 Technetium-99m pentetate as an aerosol for lung function
studies is not subject to the restrictions in RH 7.32.2. I

i

7.32.5 l'rovided the conditions of RH 7.34 are met, a licensee shall |

use radioactive aerosols or gases only if specific '

application is made to and approved by the Department.

RH 7.33 Permirsible Molybdenum-99 Concentration.

7.33.1 A licensee shall not administer a radiopharmaceutical
containing more than 0.15 microcurie of molybdenum-99 per
millicurie of technetium-99m (0.15 kilobecquerel of
molybdenum-99 per megabecquerel of technetium-99m).

7.33.2 A licensee preparing technetium-99m radiopharmaceuticals from
molybdenum-99/ technetium-99m generators shall measure the
molybdenum-99 concentration in each eluate or extract.

I7.33.1 A licensee who must measure molybdenum concentration shall
retain a record of each measurement for 3 years. The record j

shall include, for each elution or extraction of
'

technetium-99m, the measured activity of the technetium
expressed in millicuries (megabecquerels), the measured
activity of molybdenum expressed in microcuries >

(kilobecquerels), the ratio of the measures expressed as
microcuries of molybdenum per millicuries of technetium
(kilobecquerels of molybdenum per megabecquerel of
technetium), the date of the test, and the ini.tials of the
individual who performed the test. i

7.33.4 A licensee shall report immediately to the Department. each !
occurrence of molybdenum-99 concentration exceeding the
limits specified in RH 7.33.1. |

!

;*

!

I
|
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RH 7.34 Control of Aerosols and Gases.
'

7.34.1 A licensee who administers radioactive aerosols or gases
shall do so with a system that will keep airborne ;

concentrations within the limits prescribed by RH 4.4 and RH j

4.7 of these regulations.

7.34.2 The system shall either be directly vented to the atmosphere
(through an air exhaust or provide for collection and decay or

disposal of the aerosol or gas in a shielded container.

7.34.3 A licensee shall only administer radioactive gases in rooms
that are at negative pressure compared to surrounding rooms.

7.34.4 - Before receiving, using,.or storing a radioactive gas, the'

licensee shall calculate the amount of time needed after a i

release tv reduce the concentration in the area of use to the
'

occupational limit listed 'in Appendix % of Part 4 of these
regulations. The calculation shall be based on the highest
activity of gas handled in a single container and the
measured available air exhaust rate.

7.34.5 A licensee shall post the time calculated in RH 7.34.4 at the ,
'

area of use, and the safety measures to be instituted in case
!of a spill in the area of use.
f

7.34.6 A licensee shall check the operation of collection systems
"

monthly and measure the ventilation rates in areas of use at
intervals not to exceed 6 months. Records of these checks
and measurements shall be maintained for 3 years.

7.34.7 A copy of the calculations required in RH 7.34.4 shall be
recorded and retained for the duration of the license. |

i
RH 7.35 A licensee authorized to use radioactive materials for |imaging and localization studies shall possess the capability

of detecting dose rates over the range of 0.1 millirem (i
uSV) per hour to 1000 millirems (10.mSv) per hour. The
portable radiation detection survey instruments shall be !

!operable and calibrated in accordance with RH 7.17.
Licensees with specified limited authorized quantities of
radioactive material may specify a different dose rate range,
however, in no case will the lower level be higher than 0.1
millirem (i uSv) per hour.

SPECIFIC REQUIREMENTS FOR THE USE OF RADIOPEARMACEUTICALS FOR THERAPY

RH 7.36 Use of Radiopharmaceuticals fcr Theraov. A licensee may use '

any radioactive material in a radiopharmaceutical and for a
therapeutic use for which the Food and Drug Administration ,

'

has accepted a " Notice of Claimed Investigational Exemption
for a New Drug" (IND), or approved a "New Drug Application"
(NDA). The licensee shall comply with the package insert
instructions regart_ing indications and method of
administration.
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5- RH 7'.37 Safety Instruction.
i

! 7.37.1 'A licensee.shall provide oral and written radiation safety
;' instruction for all personnel caring for patients undergoing

radiopharmaceutical therapy. Refresher training'shall be
provided at intervals not to exceed 1 year.,-

7.37.2 To satist'y RE'7.37.1, the instruction shall describe the
licensee's procedures for:

,

7.37.2.1 . Patient control;.

- 7.37.2.2 Visitor control;

7.37.2.k contamination control;i
.

7.37.2.4 waste control;
.

. . . . . - . . , ,. .

7.37.2.5 . Notification of the Radiation Safety Officer or
authorized user in case of the patient's death or
medical emergency; and

7.37.2.6 Part 10 training requirements.

7.37.3 A licensee shall keep a record of individuals receiving
,,

instruction required by RH 7.37.1, a description of the
instruction, the date of instruction, and the name of the
individual-who.gave the instruction. such record shall be
maintained for inspection by the Department for 3 years.

RH 7.18 Safety Precautions.

7.38.1- For each patient' receiving radiopharmaceutical therapy and -

hospitalized for coupliance with RH 7.26, a licensee shall:

7.38.1.1 Provide a private room with a private sanitary fai:ility;

7.38.1.2 Post the patient's door with a " Caution: Radioactive
Material" sign and note on the door or on the patient's
chart where and how long visitors may stay in the
patient's room;

7.38.1.3 Authorize visits by individuals under IS years of age
only on a case-by-case basis with the approval of the
authorized user after consultation with the Radiation
Safety officer;

, .

.
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7.38.1.4 Promptly after administration of the dosage, measure the
dose rates in contiguous restricted and unrestricted
areas with a radiation measurement survey instrument to
demonstrate compliance with the requirements of RH 4.14 ;

!and retain for 3 years a record of each survey that
includes the time and date of the survey, a plan of the
area or list of points surveyed, the measured dose rate

'at several points expressed in millirems per hour, the
instrument used to make the survey, and the initials of
the individual who made the survey. A survey of . ,

contiguous restricted and unrestricted areas need not be
repeated provided the patient's dose is no greater than
that for which a previous survey of contiguous areas was
completed, determined to be in compliance with RH 4.6
and a record maintained;*

,

7.38.1.5 Either monitor material and items removed from the
patient's room to determine that any contamination !

icannot be distinguished from the natural background
radiation level with a radiation detection survey
instrument set on its most sensitive scale and with no '

interposed shielding, or handle these materials and
items as radioactive waste;

r

7.38.1.6 Provide the patient with radiation safety guidance that .

5

will help to keep radiation dose to household members'

and the public as low as reasonably achievable before ,

authorizing release of the patient;

7.38.1.7 Survey the patient's room and private sanita.ry facility i

for removable contamination with a radiation detection !

survey instrument before assigning another patient to
the room. The room must not be reassigned until
removable contamination is less than 200 disintegrations ,

per minute (3.33 Bq) per 100 square centimeters; and

|. 7.38.1.8 Measure the thyroid burden of each individual who helped
prepare or administer a dosage of iodine-131 within 3 ,

days after administering the dosage, and retain for the
period required by RH 4.42.2 of these regulations a *

record of each thyroid burden measurement, date of
measurement, the name of the individual whose thyroid
burden was measured, and the initials of the individual
who made the measurements. .

7.38.2 A licensee shall notify the Radiation Safety Officer or the
authorized user immediately if the patient dies or has a
medical emergency.

.
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RH 7.39 A licensee-authorized to use radioactive materials for !
radiopharmaceutical therapy shall possess the capability of i
detecting dose rates over the range of 0.1 milliren (1 usv)

!per hour to 1000 millirems (10 msv) per hour. The portable iradiation detection survey instruments shall be operable and
calibrated in accordance with RH 7.17. Licensees with

,

!

.specified limited authorized quantities of radioactive
,

'
material may specify a different dose rate range, however, in jt

no case will the-lower level be higher than 0.1 millirem (1 |usv) per hour.
\ . ;

| SPECIFIC REQUIREMENTS FOR THE USE OF SEALED SOURCES FOR DIAGNOSIS !

RH 7.40;' Use of sealed Sources for Dimanosis. A licensee shall use !
the fol2 awing sealed sources in accordance with the !
manufacturer's radiation safety and hamiling instructions:

|
7.40.1 Iodine-125 as a sealed"scuriM'lh a'' device for bone mineral |

' analysis; I
!

| 7.40.2 ' Americium-241 as a sealed source in a device for bone mineral
'

analysis;

7.40.3 Gadolinium-153 as a sealed source in a device for bone
| .c mineral analysis; and

7.40.4 Iodine-125'as a sealed source in a portable device for .

imaging.
\.

RH 7.41 A licensee authorized to use radioactivew material as a '

,

l- sealed source for diagnosis shall possess the capability of |

| detecting dose rates over the range of 0.1 millirem (i usv) |
!per hour to 1000 millirem (10 mSv) per hour. The portable'

radiation detection survey instruments shall'be operable and j

| calibrated in accordance with RH 7.17. Licensees with !
' specified limited authorized quantites of radioactive f

material may.specify a different dose rate range, however,.in |

| no case will the lower level be higher than 0.1 millirem (1 -i

| uSv) per hour. i

!
. SPECIFIC maguzaEMEuTS rom THE USE Or SOcacES roa saACETTEERAPY '

i

RH 7.42 Use of sources for Brachythernov. A licensee shall use the j
l 'following sources in accordance with the manufacturer's j

radiation safety and handling instructions:

7.42.1 Cesium-137 as a sealed source in needles and applicator cells
for topical, interstitial, and intracavitary treatment of

| cancer;

7.42.2 Cobalt-60 as a sealed s'ource in needles and applicator cells
for topical, interstitial, and intracavitary treatment of
cancer;

7.42.3 Gold-19'8 as a sealed source in seeds for interstitial
treatment of cancer;
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7.42.4 Iodine-125 as a sealed source in seeds for interstitialtreatment of cancer or as an applicator cell for topical
treatment of cancer;

7.42.5 Iridium-192 as encased seeds for the interstitial treatment
of cancer;

7.42.6 Reserved.

7.42.7 Reserved.

7.42.8 Strontium-90 as a sealed source in an applicator for
treatment of superficial eye conditions ; and

7.42.9 *- Palladium-103 as a sealed source in seeds for p.he
interstitial treatment of cancer.

-

RH 7.43 Safety Instruction. -

The licensee shall provide oral and written radiation safety7.43.1 instruction to all personnel caring for a patient receiving
implant therapy. Refresher training shall be provided at
intervals not to exceed 1 year.

7.43.2 To satisfy RH 7.43.1, the instruction shall describe:

7.43.2.1 Size and appearance of the brachytherapy sources;

Safe handling and shielding instructions in case of a7.43.2.2
dislodged cource;

7.43.2.3 Procedures for patient control;

7.43.2.4 Procedures for visitor control;

Procedures for notification of the Radiation Safety7.43.2.5 officer or authorized user if the patient dies or has a
medical emergency; and

7.43.2.6 Part 10 training requirements.
,

A licensee shall maintain a record of individuals receiving7.43.3 instruction required by RH 7.43.1, a description of the
instruction, the date of instruction, and the name of the
individual who gave the instruction for 2 years.

RH 7.44 Safety Precautions.

For each patient receiving implant therapy a licensee shall:7.44.1

7.44.1.1 Not place the patient in the same room with a patient
who is not receiving radiation therapy unless the
licensee can demonstrate comp 3iance with the requirement

)' of RH 4.14 of these regulations at a distance of 1 meter
/ fr6m the implant.
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7.44.1.2 Post the patient's door with a " Caution: Radioactive i

Materials" sign and note on the door or the patient's ,

!chart where and how long visitors may stay in the jpatient's room;

7.44.1.3 Authorize visits by individuals under 1B years of age
only on a case-by-case basis with the approval of the
authorized user after consultation with the Radiation ;

Safety officer; 1

}7.44.1.4 Promptly after implanting the sources, survey the dose |rates in contiguous restricted and unrestricted areas
!with a radiation measurement survey instrument to

demonstrate compliance with RH 4.14 of these regulations,

and retain for 3 years a record of each st;rvey that
includes the time and date of the survey, a sketch of
the area or list of points surveyed, the measured dose ;
rate at several~ points expressedtib' stillirems (usv) 'per |hour, the instrument used to make the survey, and the
initials of the individual who made the survey. A

i'

survey of contiguous restricted and unrestricted areas
need not be repeated provided the patient's dose is no i

greater than that for which a previo".s survey of I
contiguous areas was completed, determined to be in
compliance with RN 4.14 and a record maintained; and

!
_

7.44.1.5 Provide the patient with radiation safety guidance that
will help keep the radiation dose to household members

)and the public as low as reasonably achievable before '

releasing the patient if the patient was administered a
permanent implant.

7.44.2 A licensee shall notify the Radiation Safety Officer or
authorized user immediately if the patient dies or has a
medical emergency.

RH 7.45 Brachytherany Sources Inventory.

7.45.1 Each time brachytherapy sources are returned to an area of
storage from an area of use, the licensee shall immediately
count or otherwise verify the number returned to ensure that
all sources taken from the storage area have been returned.

7.45.2 A licensee shall make a record of brachytherapy source
utilization which includes:

7.45.2.1 The names of the individuals permitted to handle the
Sources;4

7.45.2.2 The number and activity of sources removed from storage,
the room number of use or patient's name, the time and
date they were removed from storage, the number and
activity of sources in storage after the removal, and
the initials of the individual who removed the sources
from storage; and
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7.45.2.3 The number and activity of sources returned to storage,
the room number of use or patient's name, the time and
date they were returned to storage, the number and
activity of sources in storage after the return, and the
initials of the individual who returned the sources to
storage.

7.45.3 Immediately after implanting sources 2.n a patient and
immediately after removal of sources from a patient, the
licensee shall make a radiation survey of the patient and the
area of use to confirm that no sources have been misplaced.
The licensee shall make a record of each survey.

7.45.4 A licensee shall maintain the records required in RH 7.45.2
'

and 7.45.3 for 3 years. .

RH 7.46 Release of Patients Treated with Temnorary Imnlant.s.

7.46.1 Immediately after removing the last temporary implant source
from a patient, the licensee shall perform a radiation survey
of the patient with a radiation detection survey instrument<

to confirm that all sources have been removed. The licensee
shall not release from confinement for medical care a patient
treated by temocrary implant until all sources have bee.n
removed.

7.46.2 A licensee shall maintain a record of patient surveys which
demonstrate compliance with RH 7.46.1 for 3 years. .Each
re :ord shall include the date of the survey, the name of the.

patient, the dose rate from the patient expressed as
millirems (microsieverts) per hour and measured within 1
meter from the patient, and the initials of the individual
who made the survey.

RH 7.47 A licensee authorized to use radioactive material for implant
therapy shall possess the capability of detecting dose rates
over the range of 0.1 millirem (1 uSv) per hour to 1000
millirems (10 mSv) per hour. The portable radiation detection
survey instruments shall be operable and calibrated in
accordance with RH 7.17. Licensees with specified limited
authorized quantities of radioactive material may specify a j
different dose rate range, however, in no case will the lower
level be higher than 0.1 millirem (1 uSv) per hour. i

SPECIFIC REQUIREMENTS FOR THE USE OF A SEALED SOURCE IN TELETHERAPY

RH 7.48 Use of a Sealed Source in a Teletheracy Unit. A licensee
shall use cobalt-60 or cesium-137 as a sealed source in a !
teletherapy unit for medical use in accordance with the l
manufacturer's radiation safety and operating instructions.

I

I
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RH 7.49 Maintenance and Renair Restrictions. Only a person
specifically licensed by the Department, the U.S. !?uclear
Regulatory Commission, or an Agreement State to perform
teletherapy unit maintenance and repair shall install,
relocate, or remove a teletherapy sealed source or a
teletherapy unit that contains a sealed source or anintain,
adjust, or repair the source drawer, the shutter or other,

mechanism of a teletherapy unit that.could expose the source,
reduce the shielding around the source, or result in d

increased radiation levels.
,

i

RH 7.50 Amendments. In addition to the requirements specified in RH
7.4, a licensee shall apply for and receive a license
amendment before: |,

7.50.1 Making any change in the treatment room shielding; ,

7.50.2 Making any change in tiie 15catio'n of the t'elet!h'erapy unit
within the treatment room; ;

7.50.3 " Using the teletherapy unit in a manner that could result in
'

increased radiation levels in areas outside the teletherapy'

treatment room;
'

7.50.4 Relocating the teletherapy unit; or..

7.50.5 Allowing an individual not listed on the licensee's license
to perform the duties of the teletherapy physicist.

RH 7.51 Safety Instruction.

7.51.1 A licensee shall conspicuously post written instructions at ;

the teletherapy unit console. These instructions shall
iinform the operator ofs

7.51.1.1 The procedure to be followed to ensure that only the |

patient is in the treatment room before turning the ;

primary beam of radiation "on" to begin a treatment or :

after a door interlock interruption; )

7.51.1.2 The procedure to be followed if the operator is unable
to turn the primary beam of radiation "off" with
controls outside the treatment room or any other
abnormal operation occurs; and

7.51.1.3 The names and telephone numbers of the authorized users
and Radiation Safety Officer to be inanediately contacted j

if the teletherapy unit or console operates abnormally. ;
f
'

7.51.2 A licensee shall provide instruction in the topics identifie6
in RH 7.51.1 to all individuals who operate a teletherapy
unit and shall provide appropriate refresher training to
individuals at intervals not to exceed 1 year, j

307 -
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A licensee shall maintain a record of individuals receiving7.51.3 instructions required by RH 7.51.2, a description of the
instruction, the date of instruction, and the name of the
individual who gave the instruction for 2 years.

RH 7.52 Doors. Interlocks, and Warnine Systems.

A licensee d -11 control access to the teletherapy room by a7.52.1
door at each u.rance.
A licensee shall equip each entrance to the teletherapy room7.52.2 with an electrical interlock system that shall:

Prevent the operator from turning the primary beam of
7.52.2.1 radiation "on" unless each treatment room, entrance door

is clcsed;

Turn the beam of radiation "off"'immediately when an7.52.2.2 entrance door is opened; and

Prevent the primary beam of radiation from being turned7.52.2.3 "on" following an interlock interruption until all
treatment room entrance doors are closed and the beam
on-off control is reset at the console.

A licensee shall equip each entrance to the teletherapy room7.52.3 with a conspicuously visible beam condition indicator light.

A licensee authorized to use radioactive material in aRH 7.53 teletberapy unit shall possess the capability of detecting
dose rates over the range of 0.1 millirem (i uSv) per hour to
1000 millirems (10 mSv) per hour. The portable radiation
detection survey instruments shall be operable and calibrated
in accordance with RH 7.17. Licensees with specified limited
authorized quantities of radioactive material may specify a
different dose rate range, however, in no case will the lower
level be higher than 0.1 millirem (1 uSv) per hour.

RH 7.54 Eadiation Monitorino Device.

! 7.54.1 A licensee shall have in each teletherapy room a permanent1

radiation monitor capable of continuously monitoring beam
status.

,

|

| 7.54.2 Each radiation monitor shall be capable of pr. :a2g visible

notice of a teletherapy unit malfunction that .ults in an
exposed or partially exposed source. The visim a indicator
of high radiation levels shall be observable by an individual
entering the teletherapy room.

7.54.3 Each radiation monitor shall be equipped with a backup power
supply separate from the power supply to the teletherapy
unit. This backup power supply may be a battery system.

l
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7.54.4 A radiation monitor shall be checked with a dedicated check
source for proper operation each day before the teletherapy

[unit is used for treatment of patients.
7.54.5 -A licensee shall maintain a record.of the check required by

M 7.54.4 for'3 years. The record shall include the date of
the check, notation that the monitor indicates when the .!
source is exposed, and the initials of the individual who |
performed the check.

7.54.6 If a radiation monitor is inoperable, the licensee shall
<

require any individual entering.the teletherapy room to use a '

survey instrument or audible alarm personal dosimeter to
imonitor for any malfunction of the source exposure mechanism.,,
|The instrument or dosimeter shall be checked with a dedicated |check source for proper operation at the beginning of each !day of use. The licensee.shall keep a record as described in

M. 7.54.5.
.,(

7.54.7 , A licerisee shall promptly repair or replace the radiation i
monitor if it is inoperable. |,

|
M 7.55 Viewinct System. .A licensee shall construct or equip each 'jteletherapy room to permit continuous observation of the

patient from the teletherapy unit console during irradiation..

M 7.56 Dosimetry Eauinment.

7.56.1 A licensee shall have a calibrated dosimetry system available
for use. To satisfy this requirement,-one of the following
t~ conditions shall be met:

7.56.1.1 The system shall have been calibrated by.the National
Institute of Standards and Technology or by a
calibration laboratory accredited by the American'
Association of Physicists in Medicine. The calibration
shall have been performed within the previous 2 years
and after any servicing that may have affected system
calibration; or

i-

|
i
!

.

j

I

I

i-

i

!
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7.56.1.2 The system shall have been calibrated within the
previous 4 years; 18 to 30 months after that
calibration, the system shall have been intercompared at
an intercomparison meeting with another dosimetry system
that was calibrated within the past 24 months by the
National Institute of Standards and Technology or by a
calibration laboratory accredited by the American
Association of Physicists in Medicine. The
intercomparison meeting shall be sanctioned by a
calibration laboratory or radiologic physics center
accredited by the American Association of Physicists in
Medicine. The results of the intercomparison meeting
must have indicated that the calibration factor of the
licensee's system had not changed by more than 2

, percent. The licensee shall not use the intercomparison
result to change the calibration factor. "When
intercomparing dosimetry systems to be used for
calibrating cobalt'-60 teletherapy units, the licensee

{
shall use a teletherapy unit with a cobalt-60 source.
When intercomparing dosimetry systems to be used for'

calibrating cesium-137 teletherapy units, the licensee
shall use a teletherapy unit with a cesium-137 source.

7.56.2 The licensee shall have available for use a dosimetry system
for spot-check measurements. To meet this requirement, the
system may be cotgared with a system that has been calibrated

,.

in accordance with RH 7.56.1. This comparison shall have
been performed within the previous year and after each
servicing that may have affected system calibration. The
spot-check system may be the same system used to meet the
requirement in RH 7.56.1.

7.56.3 The licensee shall maintain a record of each calibration,
intercomparison, and comparison for the duration of the
license. For each calibration, intercomparison, or
comparison, the record shall include the date, the model
numbers and serial numbers of the instruments that were
calibrated, intercompared, or compared as required by RH
7.56.1 and RH 7.56.2, the correction factors that were
determined, the names of the individuals who performed the
calibration, intercomparison, or comparison, and evidence
that the intercomparison meeting was sanctioned by a
calibration laboratory or radiologic physics center
accredited by the American Association of Physicists in
Medicine.

RH 7.57 Full Calibration Measurements.

7.57.1 A licensee authorized to use a teletherapy unit for medical
use shall perform full calibration measurements on each
teletherapy unit:

7.57.1.1 Before the first medical use of the unit;

7.57.1.2 Be' fore medical use under the following conditions:

7 - 33
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,

a

t

'

,

7.57.1.2.1 Whenever spot-check measurements indicate that the
output differs by more than 5 percent from the output #

obtained at the last full calibration corrected
mathematically for radioactive decay; - '

7.57.1.2.2 Following replacement of the source or following
.

reinstallation of the teletherapy unit in a new )

location; and
,

7.57.1.2.3 Following any repair of the teletherapy unit that i

includes removal of the source or major repair of the
components associated with the source exposure assembly;
and

7.57.1.3 At intervals not exceeding 1 year. . .

7.57.2 To satisfy the requirement of RH 7.57.1, full calibration
measurements 'shall in'clude defer =Estion of: '

7.57.2.1 The output within 3 percent for the range of field sizes !

and for the distance or range of distances used for
medical use;

7.57.2.2 The coincidence of the radiation field and the field
indicated by the light beam localizing device;. . .

7.57.2.3 The uniformaty of the radiation field and its dependence
on the orientation of the useful beam;

,

7.57.2.4, Timer accuracy, constancy, and linearity;-

'

7.57.2.5 "On-off" error; and j

7.57.2.6 The accuracy of all distance measuring and localization
,

devices in medical use.
1-

'

7.57.3 A licensee shall use the dosimetry system described in RH
7.56 to measure the output for one set of exposure i

conditions. The remaining radiation measurements required in
RH 7.57.2.1 may then be made using a dosimetry system that
indicates relative dose rates.

.

|

!.
I.

|

J
!
1.
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7.57.4 A licensee shall make full calibration measurements required
by FUI 7.57.1 in accordance with either the procedures
recommended by the Scientific Committee on Radiation
Dosimetry of the American Association of Physicists in
Medicine that are described in Physics in Medicine and
Bioloav Vol. 16, No. 3, 1971, pp. 379-396, or by Task Group
21 of the Radiation Therapy Committee of the American
Association of Physicists in Medicine that are described in
Medical Physics Vol. 10, No. 6, 1983, pp. 741-771, and Vol.
11, No.2, 1984, p.213.8

7.57.5 A licensee shall correct mathematically the outputs
determined in RH 7.57.2.1 for physical decay for intervals
not exceeding 1 month for cobalt-60 and intervals not
exceeding 6 months for cesium-137.'

,

7.57.6 Full calibration measurements required by RH 7.57.1 and
physical decay corrections required by RH 7.57.5 shall be
performed by a teletherapy physicist named on the licensee's
license or authorized by a license issued by the U.S. Nuclear
Regulatory commission or an Agreement State to perform such
service.

7.57.7 A licensee shall maintain a record of each calibration for
the duration of the license. The record shall include thedate of the calibration, the manufacture r's name, model'

number, and serial number for both the teletherapy unit and
the source, the model numbers and serial numbers of the
instruments used to calibrate the teletherapy unit, tables
that describe the output of the unit over the range of field
sizes and for the range of distances used in radiation
therapy, a determination of the coincidence of the radiation
field and the field indicated by the light beam localizing
device, the measured timer accuracy for a typical treatment
time, the calculated "on-off" error, the estimated accuracy
of each distance measuring or localization device, and the
signature of the teletherapy physicist.

RH 7.58 Periodic Spot Checks.

7.58.1 A licenree authorized to use teletherapy units for medical
use shall perform output spot checks on each teletherapy unit

;

I at intervals not to exceed 1 month.
|

2 A certified copy of the referenced material is available
for public inspection during normal business hours at the Radiation
Control Division, 4300 Cherry Creek Drive South, Building B, First
Floor, Denver, Colorado. Certified copies of the referenced material
will be provided at cost upon request from the Radiation Control
Division at the following mailing address: Director, Radiation Control
Division, RCD-DO-B., Colorado Department of Health, 4300 Cherry Creek1
Drive South, Denver, Colorado, 80222-1530.

.

.

7 - 35
-

June 30, 1991

I

|
|



7.58.2 To satisfy the requirement of RH 7.58.1, spot checks shall
include determination of-

!
7.58.2.1 Timer constancy and timer linearity over the range of I

use;
|

7.58.2.2 "On-off" error;

7.58.2.3 The coincidence of the radiation field and the field i

!indicated by the light beam localizint, device;

7.58.2.4 The accuracy of all distance measuring and localizatien
devices used for medical use;

'

i

7.58.2.5 The output for one typical set of operating conditions; j

ud
.

7.58.2.6 The difference between the measurement made in RH I
7.58.2.5 and ' the ' anticipated output, ' expressed as a |
percentage of the anticipated output (i.e., the value l
obtained at last full calibration corrected

''
mathematically for physical decay) .

7.58.3 A licensee may use the dosimetry system described in RH 7.56
to make the spot check required in RH 7.58.2.5.

7.58.4 A licensee shall perform spot checks required by RH 7.58.1 in
accordance with procedures established by the teletherapy 1

'physicist. The teletherapy physicist does not need to
actually perform the output spot-check mem urements.

7.58.5 A licensee shall have the teletherapy pt, - ist review the i

results of each output spot check within 13 days. The
teletherapy physicist shall promptly notify the licensee in
writing of the results of each output spot check. The
licensee shall keep a copy of each written notification for 3
years.

7.58.6 A licensee authorized to use a teletherapy unit for medical
use shall perform safety spot checks of each teletherapy
facility at intervals not to exceed 1 month.

7.58.7 To satisfy the requirement of RH 7.58.6, safety spot checks I

shall assure proper operation of:
|

7.58.7.1 Electrical interlocks at each teletherapy room entrance;
.

1

7.58.7.? Electrical or mechanical stops installed for the purpose j
of limiting use of the primary beam of radiation ;

restriction of source housing angulation or elevation, I

carriage or stand travel, and operation of the beam
"on-off" mechanism;

7.58.7.3 Beam condition indicator lights on the teletherapy unit, ;

on.the control console, and in the facility; -

7.58.7.4 Viewing systems; j
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Treatment room doors from inside and outside the7.58.7.5
treatment room; and

7.58.7.6 Electrically assisted treatment room doors with the
teletherapy unit electrical power turned "off". .

A licensee shall lock the control console in the "off"7.58.8 position if any door interlock malfunctions. No licensee
shall use the unit until the interlock system is repaired
unless soecifically authorized by the Department.

A licensee shall promptly repair any system identified in RH7.58.9 7.58.7 that is not operating properly. The teletherapy unit
, shall not be used until all repairs are completed.

*

A licensee shall maintain a record of each spot check7.58.10 The recordrequired by RH 7.58.1 and 7.58.6 for 3 years.
shall include the date of the spot ~ check, ' he ' manufacturer'st

name, model number, and serial number for both the
teletherapy unit, and source, the manufacturer's name, model
number and serial number of the instrument used to measure
the output of the teletherapy unit, the measured timer
accuracy, the calculated "on-offa error, a determination of
the coincidence of the radiation field and the fieldindicated by the light beam localizing device, the measured
tiner accuracy for a typical treatment time, the calculated..

"on-off" error, the estimated accuracy of each distance
measuring or localization device, the difference between the
anticipated output and the measured output, notations
indicating the operability of each entrance doo. electrical
interlock, each electrical or mechanical stop, each beam
condition indicator light, the viewing system and doors, and
the signature of the individual who performed the periodic
spot check.

RH 7.59 Radiation Surveys for Teletheraov Facilities.

7.59.1 Before medical use, after each installation of a teletherapy
source, and after making any change for which an amendment is
required by RH 7.50.1 through RH 7.50.4, the licensee shall
perfonn radiation surveys with an operable radiation
measurement survey instrument calibrated in accordance with

i

RH 7.17 to verify that:

1 The maximum and average radiation levels at 1 meter from
1 7.59.1.1 the teletherapy source with the source in the "off"

position and the collimators set for a normal treatment
field do not exceed 10 millirems (100 uSv) per hour and
2 millirems (20 uSv) per hour, respectively; and

7.59.1.2 With the teletherapy source in the "on" position with
the largest clinically available treatment field and
with a scattering phantom in the primary beam of
radiation, that:

i

!

|

l

-
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7.59.1.2.1 Radiation levels in restricted areas are not likely to
cause personnel exposures in excess of the limits
specified in RH 4.6 of these regulations; and

7.59.1.2.2 Radiation levcis in unrestricted areas do not exceed the
limits specified in RR 4.14.1 of these regulations.

7.59.2 If the results of the surveys required in RH 7.59.1 indicate
any radiation levels in excess of the respective limit
specified in that paragraph, the licensee shall lock the
control in the "off" position and not use the unit:

7.59.2.1 Except as may be necessary to repair, replace, or test
the teletherapy unit, the teletherapy unit shielding, or,

the treatment room shielding; or .

7.59.2.2 Until the licensee has re,ceived a specific exemption
from the Department.

7.59.3 A licensee shall maintain a record of the radiation ,
'

measurements made following installation of a source for the |
duration of the license. The record shall include the date i
of the measurements, the reason the survey is required, the ;
manufacturer's name, model number and serial number of the i

teletherapy unit, the' source, and the instrument used to !.

measure radiation levels, each dose rate measured around the j
teletherapy source while in the "off" position and the i

average of all measurements, a plan of the areas surrounding j
the treatment room that were surveyed, the measured dose rate I

at several points in each area expressed in millirems !
(microsieverts) per hour, the calculated maximum level of
radiation over a period of 1 week for each restricted and
unrestricted area, and the signature of the Radiation Safety
officer.

RH 7.60 Safety Soot Check for Teletheraov Facilities.

7.60.1 A licensee shall promptly check all systems listed in
RH 7.56.7 for proper function after each installation of a
teletherapy source and after making any change for which an
amendment is required by RH 7.50.

7.60.2 If the result of the safety spot checks required in RH 7.60.1
indicate the malfunction of any system specified in RH 7.58,
the licensee shall lock the control console in the "off"
position and not use the unit except as may be necessary to
repair, replace, or check the malfunctioning system.

7.60.3 A licensee shall maintain a record of the safety spot checks
following installation of a source for 3 years. The record
shall include notations indicating the operability of each
entrance door interlock, each electrical or mechanical stop,
each beam condition indicator light, the viewing system,
doors, and the signature of the Radiation Safety Officer.

--
-
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RH 7.61 .Mpgification of Teletheraov Unit or Room Before Becinninc a i

Treatment Proorg. If the survey required by RH 7.59
indicates that an individual in an unrestricted area may be -

exposed to levels of radiation greater than those permitted *

by RH 4.14.1 of these regulations, before beginning the
treatment program the licensee shall:

;
,

7.61.1 Either equip the unit with stops or add additional radiation
shielding to ensure compliance with RR 4.6.1 of these
regulations;

7.61.2 Perform the survey required by RH 7.59 again; and

7.61.3 ," Include in the report required by RH 7.62 the results of the ;

initial survey, a description of the modification made to
~

comply with RH 7.61.1, and the results of the second survey; |
Or

. -

7.6?.4 Request and receive a license amendment under RH 4.14.3 of
these regulations that authorizes radiation levels in
unrestricted areas greater than those permitted by RH 4.14.1
of these regulations.

>

1 RH 7.62 Reoorts of Telethernov Surveys, checks, Tests, and,

Measurements. A licensee shall furnish a copy of the records
,,

required in,RH 7.59, 7.60, 7.61 and.the output from the
: teletherapy source expressed as rads (Grays) per hour at i
l. meter from the source as determined during the full

calibration required in RH 7.57 to the Department within 30
days following completion of the action that initiated the
record requirement. !

i.

|

I,
RH 7.63 Five-Year Insoection.

'

l- 7.63.1 A licensee shall have each teletherapy unit fully inspected +

and serviced during teletherapy source replacement or at
intervals not to exceed 5 years, whichever comes first, to
assure proper functioning of the source exposure mechanism. '

i 7.63.2 This inspection and servicing shall only be performed by
l persons specifically licensed to do so by the Department, an

Agreement State, or the U.S. Nuclear Regulatory Commission.

7.63.3 A licensee shall maintain a record of the inspection and f
servicing for the duration of the license. The record shall.
contain the inspector's name, the inspector's license number, |

the date of inspection, the manufacturer's name and model (
number and serial number for hth the teletherapy unit and '

source, a list of components inspected, a list of components
serviced and the type of service, a list of components
replaced, and the signature of the inspector.

.
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SPECIFIC REQUIR.1ML'tTS FOR TRAINING

RH 7.64 Radiation Safety Officer. Except as provided in RH 7.65, an
individual fulfilling the responsibilities of the Radiation
Safety Officer as provided in RH 7.7 shall:

7.64.1 Be certified by the:

7.64.1.1 American Board of HePlth Physics in Comprehensive Health
Physics; I

l
7.64.1.2 American Board of Radiology;

-7.64.1 4, American Board of Nuclear Medicine;

7.64.1.4 -American Board of Science in Nuclear Medicine; or j

7.64.1.5 Board of Pharmaceutical'' Specialties in Nuclear Pharmary ||or Science; or

7.64.2 ' Have had 200 hours of c.lassroom and laboratory training as
follows:

7.64.2.1 Radiation physics and instrumentation;

7.64.2.2 Radiation protection;

7.64.2.3 Mathematics pertaining to the use and measurement of |
radioactivity; !

7.64.2.4 Radiation biology; j

7.64.2.5 Radiopharmaceutical chemistry; and

7.64.2.6 1 year of full time experience in radiation safety at a !
medical institution under the supervision of the
individual identified as the Radiation Safety Officer on
a Department, Agreement State, Licensing State, or U.S.
Nuclear Regulatory Commission license that authorizes |

the medical use of radioactive material; or

7.64.3 Be an authorized user for those radioactive material uses
that come within the Radiation Safety Officer's
responsibilities.

RH 7.65 Trainine for Experienced R7diation Safety Officer. An
individual identified as a Radiation Safety Officer on a
Department, Agreement State, Licensing State, or U.S. Nuclear
Regulatory Commission licanse on the effective date of this
rule who oversees only the use of radioactive material for
which the licensee was authorized on that date need not
comply with the training requirements of RH 7.64.
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RH 7.66 Irainino for Uotake, Dilution, or Excretion Studie.E. Except

as provided in RH 7.74 and 7.75, the licensee shall rcquire |
|the authorized user of a radiopharmaceutical listed in RH
|7.30 to be a physician who:
1

7.66.1 Is certified ins

7.66.1.1' Nuclear medicine by the American Board of Nuclear
!

,

Medicine;
!.

_
-

Diagnoctic radiology by the American Board of Radiology;4 '

7.66.1.2 '
or

7.66.1.3 Diagnostic radiology or radiology within the previous t
jfive years by the American osteopathic Board ofN
i*

Radiology; or

|Nuclear medicine'by the American Osteopathic Board of- 7.66.1.4
Nuclear Medicine; or 1

Has completed 40 hours of instruction in basic radionuclide ;
7.66.2 handling techniques applicable to the use of prepared

.radiopharmaceuticals, and 20 hours of supervised clinical i

i
experience.

7.66.2.I'' To satisfy the basic instruction requirement, 40 hours
of classroom and laboratory instruction shall include.

!

7.66.2.1.1 Radiation physics and instrumentation; ,

!
,

7.66.2.1.2 Radiation protection; P

7.66.2.1.3 Mathematics perh4"4=y to the use and measurement of ;
i

radioactivity;

7.66.2.1.4 Radiation biology; and 1

i

7.66.2.1.5' Radiopharmaceutical chemistry.

7.66.2.2 To satisfy the requirement for 20 hours of supervised- !

clinical experience, training must be under the !
4

supervision of an authorized. user at a medical
|institution and shall includes,

i

'

7.66.2.2.1 Examining patients and reviewing their case histories to '

detemine their suitability fer radionuclide diagnosis,
limitations, or contraindications;

. 7.66.2.2.2 selecting the suitable radiopharmaceuticals and. ;

Jcalculating and measuring the dosages;
I

7.66.'2.2.3 Administering dosages to patients and using syringe
radiation shields;

7.66.2.2.4- Collaborating with the authorized user in the
interpretation of radionuclide test results; and

- - -
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1

| 7.66.2.2.5 Patient follow-upt or
,

'7.66.3. Has successfully completed a 6 month training program in

|
, nuclear medicine as part of a training program that has been

approved by the Accreditation Council for Graduate Medical i

Education and that included classroom and laboratory l

training, work experience, and supervised clinical experience'

.
. in all topics identified in RE 7.66.2.

4

RH 7.67 Trainina for Imacina and Localization Studies. Except as;

provided in.RH 7.74 and.RH 7.75, the licensee shall require
'

the authorized user of a radiopharmaceutical, generator, or
reagent kit specified in RH 7.32 to be a physician who:

7.67.1 '' Is certified in .

7.67.1.1 Nuclear medicine by the American Board of Nuclear
; Medicine; ~ ' ~ ' " *

-

7.67.1.2 Diagnostic radiology by the American Board of Radiology;
3

' or
,

. .;.
7.67.1.3 Diagnostic radiology or radiology within the previous.

; five years by the American Osteopathic Board of
j Radiology; or,,

.

i 7.67.1.4 Nuclear medicine by the American Osteopathic Board of
.

Nuclear Medicine; or j
i

7.67.2 Has completed 2'00 hours of instruction in basic radionuclide
handling techniques applicable to the use of prepared
radiopharmaceuticals, generators, and reagent kits, 500 hours'

of supervised work experience, and 500 hours of supervised
clinical experience.

7.67.2.1 .To satisfy the basic instruction requirement, 200 hours
of classroom and laboratory training shall include:

7.67.2.1.1 Radiation physics and instrumentation;

7.67.2.1.2 Radiation protectim;

7.67.2.1.3 Mathematics pertaining to the use and measurement.of
radioactivity, ;

7.67.2.1.4- Radiopharmaceutical chemistry; and

7.67.2.1.5 Radiation biology.

7.67.2.2 To satisfy the requirement for 500 hours of supervised .

.

work experience, training shall be under the supervision !

of an authorized user at a medical institution and shall
include:

7.67.2.2.1 Or'dering, receiving, and unpacking radioactive materials
'

,

safely and performing the-related radiation surveys;

i
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7.67.2.2.2 Calibrating dose calibrators and diagnostic instruments
.i and performing checks for proper operation of survey '

; meters; j

7.67.2.2.3 Calculating and safely preparing patient dosages;;

j 7.67.2.2,4 Using administrative controls to prevent the
misadministration of radioactive material;j ,

4 7.67.2.2.5 Using emergency procedures to contain spilled
i -' radioactive material safely and using proper

j decontamination procedures; and

i~ 7'67.2.2.6 Eluting technetium-99m from generator systems, assaying.

; and testing the eluate for molybdenum-99 and alumina ,

cone ==4 nation, and processing the eluate with reagent !; .
kits to prepare technetium-99m labeled

';

]radiopharmaceuticals. - -

<

1 7.67.2.3 To satisfy the requirement for 500 hours of supervised j

clinical experience, training shall be under the :* '

- supervision of an authorized user at a medical !

institution and shall include: ;

7.67.2.3,.1 h==4aing patients and reviewing their case histories to
'

determine their. suitability for radionuclide diagnosis,
'

limitations, or contraindications;
. .

7.67.2.3.2 Selecting the suitable radiopharmaceuticals and
calculating and measuring the dosages; !

7.67.2.3.3 Administering dosages to patients and using syringe |

radiation shields;
~

7667.2.3.4 Collaborating with the authorized user in the .

interpretation of radionuclide test results; and

7.67.2.3.5 Patient follow-up; or
'

7.67.3 Bas successfully completed a 6 month training program in
nuclear medicine that has been approved by the Accreditation
Council for Graduate Medical Education and that included '

classroom and laboratory training, work experience, and
. supervised clinical experience in all the topics identified
in RH 7.67.2.

RH 7.68 Trainina for Thermoeutic Use of *=dianharmaceuticals. Except 1

as provided in RH 7.74,.the licensee shall require the
authorized user of a-radiopharmaceutical listed in RH 7.36 ,I

1for therapy to be a physician who:
.

|

7.68.1 Is certified by: i

7.68.1.1 The American Board of Nuclear Medicine; or

,

)

7 - 43

December 30, 1990 J

|
!



!
,

7.68.1.2 The American Board of Radiology in radiology or
-therapeutic radiology or radiation oncology; or

7.68.2 Has completed 80 hours of instruction in basic radionuclide
handling techniques applicable to the use of therapeutic t

radiopharmaceuticals, and has had supervised clinical
experience.

7.68.2.1' To satisfy the requirement for instruction, 80 hours of
classroom and laboratory training shall include:

7.68.2.1.1 Radiation physics and instrumentation;

7.68.2.1.2 Radiation protection;
s,

7.68.2.1.3 Mathematics pertaining to the use and nicas'urement of
radioactivity; and _ ,

,

7.68.2.1.4 Radiation biology;

7.68.2.2' To satisfy the requirement for supervised clinical
experience, training shall be under the supervision of
an' authorized user at a medical institution and shall
include:

,

7 . 6 8 . 2 . 2'.'1 Use of iodine-131 for diagnosis of thyroid function and
the treatment of hyperthyroidism and related cardiac ;

'

dysfunction in ten individuals;

7.68.2.2.2 Use of iodine-131 for treatment of thyroid carcinoma in
three individuals; and

I

RH 7.69 Trainina for Therapeutic Use of Brachythernov Sources.
Except as provided in RH 7.74, the licensee shall require the
authorized user using a brachytherapy source specified in i

RH 7.42 for therapy to be a physician who: i

7.69.1 Is certified in:

7.69.1.1 Radiology, therapeutic radiology, or radiation oncology
'by the American Board of Radiology;
I

7.69.1.2 Radiation oncology by the American Osteopathic Board of
Radiology; ;

!
!

7.69.1.3. Radiology, with a specialization in radiotherapy, as a
British " Fellow of the Faculty of Radiology" or " Fellow

'

of the Royal College of Radiology"; or

7.69.1.4 Therapeutic radiology by the Canadian Royal College of
.

Physicians and Surgeons; or
i

.,

|
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7 69.2 Is in the active practice of therapeutic radiology, has
completed 200 hours of instruction in basic radionuclide
handling techniques applicable to the therapeutic use of i

brachytherapy sources and 500 hours of supervised work <

experience and a minimum of 3 years of supervised clinical |
!

experience.

7.69.2.1 To satisfy the requirement for instruction, 200 hours of )
classroom and laboratory training shall include

7.69.2.1.1 Radiation physics and instrumentation;

7.69.2.1.2 Radiation protect 13n;

7.69.2.f43 Mathematics pertaininc to the use and measurement of
*

radioactivity; and

7.69.2.1.4 Radiation biology. * *

7.69.2.2 To satisfy the requirement for 500 hours of supervised
work experience, training shall be under the supervision
of an authorized user at a medical institution and shall
include:

7.69.2.2 1 Ordering, receiving, and unpacking radioactive materials
safely and performing the.related radiation surveys;

7.69.2.2,2 Checking survey meters for proper operation;

7.69.2.2.3 Preparing, implanting, and removing sealed sources;

7.69.2.2.4 Using administrative controls to prevent the
misadministration of radioactive material; and

7.69.2.2.5 Using emergency procedures to control radioactive
material.

7.69.2.3 To satisfy the requirement for a period of supervised
clinical experience, training shall include 1 year in a
formal training program approved by the Residency Review
Committee for Radiology of the Accreditation Council for
Graduate Medical Education or the Committee on
Postdoctoral Training of the American Osteopathic
Association, and an additional 2 years of clinical
experience in therapeutic radiology under the
supervision of cn authorized user at a medical
institution. The supervised clinical experience shall
include:

7.69.2.3.1 Examining individuals and reviewing their case histories
to determine their suitability for brachytherapy
treatment, and any limitations or contraindications; l

l

7.69.2.3.2 Selecting the proper brachytherapy sources, dose, and
method of administration; l

i

7.69.2.3.3 Calculating the dose; and
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7.69.2.3.4 Post-administration follow-up and review of case
histories in collaboration with the authorized user.

RH 7.70 Trainina for Ophthalmic Use of Strontium-90 Except as
|

provided in RH 7.74, the licensee shall require the
authorized user using only strontium-90 for ophthalmic i

radiotherapy to be a physician who:

!
7.70.1 Is certified in radiology or therapeutic radiology by the i

!' American Board of Radiology; or

7.70.2 Is in the active practice of therapeutic radiology or i4

ophthalmology, and has completed 24 hours of instruction in
basic radionuclide handling techniques applicable to the use

' - 'of strontium-90 for ophthalmic radiotherapy, and a period of

,

supervised clinical trxining in ophthalmic radiotherapy.

' 7.70.2.1 To ratisfy the requirement-fez--instruction, the -
classroom and laboratory training shall it.clude:'

7.70.2.1 1 Radiation physics and instrumentation;"
.

7.70.2.1.2 Radiation protection;

7.70.2.1.3 Mathematics pertaining to the use and measurement of
i ''

radioactivity; and

7.70.2.1.4 Radiation biology.

7.70.2.2 To satisfy the requirement for a period of supervised
clinical training in ophthalmic radiotherapy, training
chall be under the supervision of an authorized user at
a medical institution and shall include the use of i

'

strontium-90 for the ophthalmic treatment of five
individuals that includes

7.70.2.2.1 Examination of each individual to be treated;

7.70.2.2.2 Calculation of the dose to be administered;

7.70.2.2.3 Administration of the dose; and

7.70.2.2.4 Followup ard review of each individual's case history.

RH 7.71 Trainina for Use of Sealed Sources for Diaanosis. Except as
provided in RH 7.74 the licensee shall require the authorized
user using a sealed source in a device specified in RH 7.40
to be a physician, dentist, or podiatrist who:

7.71.1 Is certified in:

7.71.1.1 Radidology, diagnostic radiology with special competence
in nuclear radiology, therapeutic radiology, er
radiation oncology by the American Board of Radiology;
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7.71.1.2 Nuclear medicine by the Ame.ican Board of Nuclear
Medicines or

2

7.71.1.3 Diagnostic radiology or radiology by the American |
5

Osteopathic Board of Radiology; or |

7.71.2 Has completed 8 hours of instruction in basic radionuclide
handling techniques specifically applicable to the use of the
device.

7.71.2.1 To satisfy the requirement for instruction, the training
shall include:

-

Radiation physics, mathematics pertaining to the use and J7.71.2.1.1
measurement of radioactivity, and instrumentation; ;9

7.71.2.1.2 Radiation biology; and
-

. . .- . . . 1

7.71.2.1.3 Radiation protection and training in the use of the !

device for the purposes authorized by the license.

RH 7.72 Trainina for Teletheraov. Except as provided in RH 7.74, the
licensee shall require the authorized user of a sealed source j

i specified in RH 7.46 in a teletherapy unit to be a physician i

whor
..

i 7.72.1 Is certified in:

7.72.1.1 Radiology, therapeutic radiology, or radiation oncology
by the American Board of Radiology;

.

7.72.1.2 Radiation oncology by the American Osteopathic Board of
Radiology;

7.72.1.3 Radiology, with specialization in radiotherapy, as a
British " Fellow of the Faculty of Radiology" or " Fellow
of the Royal College of Radiology"; or

7.72.1.4 Therapeutic radiology by the Canadian Royal College of
Physicians and Surgeons ; or

7.72.2 Is in the active practice of therapeutic radiology, and has
completed 200 hours of instruction in basic radionuclide
techniques applicable to the use of a sealed source in a
teletherapy unit, 500 hours of supervised work experience,
and a minimum of 3 years of supervised clinical experience.

7.72.2.1 To satisfy the requirement for instruccion, the
classroom and laboratory training shall include:

1
7.72.2.1.1 Radiation physics and instrumentation; I

7.72.2.1.2 Radiation protection;

7.72.2.1.3 Mathematics pertaining to the use and measurement of
radioactivity; and

7 - 47

1

December 30, 1990



- - - - - - .-

.

7.72.2.1.4 Radiation biology.

7.72.2.2 To satisfy the requirement for supervised work
experience, training shall be under the supervision of4

an authorized user at an institution and shall include:

7.72.2.2, 1 Review of the full calibration measurements and periodic
spot checks;,

7.72.2.2.2 Preparing treatment plans and calculating treatment
times;

,

7.72.2.2.3 Using administrative controls to prevent
misadministrations;

~

7.72.2.2.4 Implementing emergency procedures to be followed in the
event of the abnormal operation of a~ teletherapy unit or
ecusoie7 and- - -^ - -

' -

7.72.2.2.5 Checking and using survey meters.

7.72.2.3 To satisfy the requirement for a period of supervised
clinical experience, training shall include 1 year in a
formal training program approved by the Residency Review
Committee for Radiology of the Accreditation Council for

' Graduate Medical Education or the Committee on
'

Postdoctoral Training of the American Osteopathic
Association and an additional 2 years of clinical
experience in therapeutic radiology under the
supervision of an authorized user at a medical
institution. The supervised clinical experience shall
include:

7.72.2.3.1 h=4n4ng individuals and reviewing their case histories
to determine their suitability for teletherapy
treatment, and any limitations or contraindications;

7.72.2.3.2 Selecting the proper dose and how it is to be
administered; '

7.72.2.3.3 Calculating the teletherapy doses and collaborating with
the authorized' user in the review of patients' progress ,

and consideration of the need to modify originally
prescribed doses as warranted by patients' reaction to
radiation; and

7.72.2.3.4 Post-administration follow-up and review of case
histories.

RH 7.73 Trainino for Teletheraov Physicist. The licensee shall
require the teletherapy physicist to:

7.73.1 Be certified by the American Board el Radiology ins

7.73.1.1 Tlierapeutic radiological physics;
;
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7.73.1.2 Roentgen-ray and gamma-ray physics;

7.73.1.3 .X-ray and radium physics; or

7.73.1.4 Radiological physics; or

7.73.2 Hold a master's or doctor's degree in physics, biophysics,
radiological physics, or health physics, and have completed 1
year of full time training in therapeutic. radiological
physics and also 1 year of full time work experience under
the supervision of a teletherapy physicist at a medical
institution. To meet this requirement, the individual shall
have performed the tasks listed in RH 7.20, 7.57, 7.58, and
7.59 under the supervision of a teletherapy physicist during,

' - the year of work experience. .

-RH 7.74 Tra4n4na -for Experienced Authorized Users. Practitioners of
the healing arts identified-as~ authorized tsers-for the human
use of radioactive material on a Department, NRC, Agreement
State or Licensing state license on December 30, 1990, who
perform only those methods of use for which they.were'

- authorized on that date need not comply with the training
requirements of RH 7.64 through RH 7.76.

RH 7.'75 Physician Train 4ns in a Three-Month Proaram. A physician'
who, before July 1, 1984, began a 3-month nuclear medicine'

training program approved by the Accreditation Council for
Graduate Medical Education and has successfully completed *the
program, is exempted from the requirements of RH 7.66 or RH
7.67.

RH 7.76 Recanen==s of Trainina. The training and experience
specified in RH 7.64 through RH 7.73 shall have been obtained
within the 5 years preceding the date of application or the
individual shall have had continuing applicable experience
sin:e the required training and experience was completed.
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PART 8<

4

! RADIATION SAFETY REQUIREMENTS FOR ANALYTICAL Z-RAY EQUIPRENT
|

|.
*

4

..This part provides special requirements for . |
<

RH 8.1 Puroome r.nd Scone.>

analytical'x-ray equipment. The requirements of this part are in
addition to, and not in substitution for, applicable requiremuits;

in other parts of these regulations. . ;
;

I

RH 8.2 Definitions. As ".;,ed in this part, the following definitions '

apply:

" Analytical x-ray equipment" ===n= equipment used for x-ray
" - diffraction or fluorescence analysis.

,

" Analytical x-ray system" manna a group of components utilizing x
or gn="ma' rays to deter 1nine the elemental compositionr or to-'

examine the microstructure of materials.

" Fail-safe characteristics" mean'a design feature which causes'

beam port shutters to close,.or otherwise prevents emergence of
the primary beam, upon the . failure of a safety or warning device.

" Local components" mean part of an analytical x-ray system and
,,

include areas that are struck by x-rays such as radiation souz:ce
housings, port and shutter assemblies, collimators, sample
holders, cameras, goniometers, detectors, and shielding, but do !

not include power supplies, transformers, amplifiers, readout
devices, and control panels.

" Normal operating procedures" mean step-by-step instructions
necessary to accomplish the analysis. These procedures shall .,

include sample insertion and manipulation, equipment alignment,
'

routine maintenance by the' registrant, and data recording
procedures, which are related to radiation safety.

"open-beam configuration" means an analytical x-ray system in j

which an individual could accidentally place some'part of his i

body in the primary beam path during normal operation. l

" Primary beam" means ionizing radiation which passes through an*

aperture of the source housing by a direct path from the x-ray
tube or a radioactive source located in the radiation source
housing.

General Regulatory Provisions and Specific Requirements

RH 8.3 Eauicment Reauirements.

8.3.1 Safety Device. A device which prevents the entrf of any portion
of an individual's body into the primary x-ray beam path, or
which causes the beam to .% shut off upon entry into its path {
shall be,provided on all opu-beam configurations. A registrant I

or licensee may apply to the Department for an exemption from the !
requirement of a safety device. Such application shall includes i
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8.3.1.1 a description of the various safety devices that have been
evaluated;.

8,3.1.2 the reason each of these devices cannot be used; and

'8.3.1.3 a description of the alternative methods that will be
employed to minimize the possibility of an accidental
exposvre,_ including. procedures to assure that operators
and others in.the area will be informed of the absence of
safety devices.

8.3.2 gazpina Devices.

8.3.2.1 open-beam configurations shall be provided with a readily i
C discernible indication of: i

!*

8.3.2.1.1 x-ray tube "on-off" status located near the j
radiation source-bousing,,if the primary beam is j
controlled in this mann=r; and/or. :

r
shutter "open-closed" status located near each port j8.3.2.1.2 >4

on the radiation source housing, if.the primary !.

beam is centrolled in this manner. )
.I

8.3.2.2 An easily visible warning light labeled with the words -|
"X-RAY ON",.or words having a similar intent, shall be i

''

located: |

8.3.2.2.1 near any switch that energizes an x-ray tube and ;

shall be illmainated only when the tube is ;

anergized; or !

8.3.2.2.2 in the case of a radioactive source, near any
switch that opens a housing shutter and shall be' |
illuminated only when the shutter is open. j

1

'| 8.3.2.3 Warning devices shall be labeled so that their purpose is 1

aasily identified. .on equipment inattiled after October i

1,.1978, warning devices shall have fail-safe
characteristics.

8.3.3 Ports. Unused ports on radiation source housings shall be
secured in the closed position, in a ==nner which will
prevent casual opening.

8.3.4 Labelina. All analytical x-ray equipment shall be labeled
with a readily discernible sign or signs bearing the ,

radiation symbol and the words: j

8.3.4.1 " CAUTION - HIGH INTENSITY X-RAY BEAM", or words
having a similar intent, on the x-ray source
housings and

,

. . |
8.3.4.2 " CAUTION RADIATION - THIS EQUIPMENT PRODUCES RADIATION j

WEEN ENERGIZED", or words having a similar' intent, near i
' any switch that energizes an x-ray tube if the radiation j

source is an x-ray tube; or
'

- |
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" CAUTION - RADIOACTIVE MATERIAL", or words having a
8.3.4.3 on the source housing in accordance withsimilar intent,

TJi 4.30 of these regulations if the radiation source is a
radionuclide.

On open-beam configurations installed after October 1,
8.3.5 Shutters.each port on the radiation source housing shall be equipped1978,

with a shutter that cannot be opened unless a collimator or a
coupling has'been connected to the port.

8.3.6 Reserved.
==A4mtion source nousine. Each radiatiion source housing shall be

s.3.7 subject to the following requirements:
Each x-ray tube housing shall be equipped with anr.

8.3.7.1 interlock that shuts off the tube if it is removed from% or if.tha.. housing..is.h~=4the y=d4= tion soure=
disassembled.

Each radioactive source housing, or port cover or each
8.3.7.2 x-ray tube housing shall be so constructed that, with all

shutters closed, the radiation measured at'a distance of 5
centimeters from its surface is not capable of producing a
dose in excess of 2.5 millirens (0.025 m8v) in one hour.
For systems utilizing x-ray tubes, this limit shall be met--

at any specified tube rating.
'2===rator cabinet . Each x-ray generator shall be supplied with a

8.3.8 protective cabinet which limits leakage radiation measured at a
distance of 5 centimeters from its surface such that it is not
capable of producing a dos'e in excess of 0.25 millirem (2.5 usv)'
in one hour.

'RH 8.4 Area Reauirements.

8. 4' .1 *=d4= tion Levels. The local components of an analytical x- ray
system shall be located and arranged and shall include sufficient
shielding, or access control such that no radiation levels exist,

in any area surr~ = ding the local component group which could
result-in a dose to an individual present therein 'in excess of
the dose limits given in RH 4.14 of these regulations. For

systems utilizing x-ray tubes, these levels shall be met at any
specified tube rating.

8.4.2 gurysyg. .-

Radiation surveys, as required by RH 4.17 of these8.4.2.1 regulations, of 'll analytical x-ray systems sufficient toa
show compliance with RH 8.4.1 shall be performed:

8.4.2.1.1 upon installation of the equipment, and at least
once every 12 months thereafter;

'

8.4.2.1.2 fo13owing any r hange'in the initial arrangement,
nir.nber, or type of local components in the system;

8-3

January 1, 1994

t - _ _ . _.



- . - --~ , _ . . - .. - - .. .- -. - . - . - , - . ---._ - - .-

t. ,

:
;

J-
1 !
|-

'

;..
i 8.4.2.1.3 following any maintenance requiring the'

disassembly, or removal of a local component in the '

; system;- .

|
during the performance of mainte'ance and alignmant !

8.4.2.1.4- n
procedures if the procedures require the presence .ti

of a primary x-ray beam when any local couponent in ;t the system is disassembled, or removed;
iL

'

8.4.2.1.5 any time a visual inspection of the local' i'

components in the system reveals an abnormal '

condition; and
1
-

.

. *

. 8 . 4 . 2 .1'. 6 whenever personnel monitoring devices show a,

; significant. increase over the previous monitorings,
i jperiod,- or the readings are approaching the limits
s .specified in RE 4.6 of these regulations.

.|,) .

'Radiat'lon survey measurements shall not be' required if a
' ~

l8.4.2.2
j registrant or licensee can demonstrate coupliance with
,

RE 8.4.1 to the satisfaction of the Department.,
,

! 8.4.3 Postino. . Bach area or room contminina analytical x-ray equipment !

: shall be conspicuously posted with a sign, or signs bearing the-
i radiation symbol and the words "CADTICN - X-RAY. EQUIPMENT" or

.

! .words having a similar intent in accordance with RE 4.28 of these !
regulations.

,'
RH 8.5 Operatina Reanirements. - ;

#

,

1, 8.5.1 Procedures. Normal operating procedures shall be written' and *

,

| available to all analytical x-ray equipment workers..,No '

i: individual shall be permitted to operate analycical x-ray |i equipment in any mannar other than that specified in the j
! procedures unless such individual has obtained written approval {j; - of the radiation safety officer. ,;

'

j 8.5.2 Bynassine. No individual shall bypass a safety device or -

interlock, unless such individual has obtained the written ,

approval of.the radiation safety officer. Such approval shall be,

'
-for a specified period of time. When a safety device or
interlock has been bypassed, a readily discernible sign bearing

!I the words "EAFETY DEVICE NOT NORKING", er words having. a similar
| intent, shall be placed on the radiation source housing.

8.5.3 Renair or Modification of X-Rav Tube systems. Except as .

specified in RR 8.5.2, no operation involving renoval of covers,
"

shielding materials, or tube housings, or modifications to ,

shutters, collimators, or beam stops shall be performed without
!; ascertaining that the tube is off and will remain off until safe

conditions have been restored. The main switch, rather than.

I interlocks, shall be used for routine shutdown in preparation for
i repairs. -

I ,

a. .

J'

$.
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8.5.4 Radioactive Source Renlacement. Testina, or Repair. Radioactive
source housings shall be opened for source replacement, leak
testing, or other maintenance or repair procedures only by
individuals authorized to specifically conduct such procedures
under a license issued by the U.S. Nuclear Regulatory Commission,
an Agreement State, or a Licensing State.

RH 8.6 Personnel Recuirements.

8.6.1 Instruction. No individual shall be permitted to operate or
maintain analytical x-ray equipment unless such individual has
received instruction in and demonstrated competence as to:

identification of radiation hazards associated with the8.6.1.1
use of the equipment;

v.

8.6.1.2 significance of the various radiation wa'rning, safety
devices, and interlocks incorporated into the equipment,
cz- the reasomr-ther-have not been-installed en certain
pieces of equipment and the extra precautions required in
such cases;

8.6.1.3 proper operating procedures for the equipment;

8.6.1.4 recognition of symptoms e an acute localized exposure;r

and
..

8.6.1.5 proper procedures for reporting an actual or suspected
exposure.

I 8.6.2 Personnel Monitoring.

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

8.6.2.1.1 analytical x-ray equipment workers using systems
having an open-beam configuration and not equipped
with a safety device; and

8.6.2.1.2 personnel maintaining analytical x-ray equipment if
the maintenance procedures require the presence of
a primary x-ray beam when any local component in
the analytical x-ray system is disassembled or
removed.

8.6.2.2 Reported dose values shall not be used for the purpose of
determining comp'.iance with RH 4.6 of these regulations
unless evaluated by a qualified expert.

8-5
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. PART 9

RADIATICM SAFRIT REQUIREMENTS FOR PARTICLE emNMPRS I
|

|

RH 9.1 Purnose and Scone. j

'

9.1.1 This part establishes r. eedares for the registration and

the use of particle accelerators.'

9.1.2 In addition to the requirements of this part, all6

;

j registrants are subject to the requirements of Parts 1, 2,
i 4, and 10 of these regulatior.s. Registrants engaged in }

i

] s. industrial radiographic operations are subject to the
: requirements of Part 5 of these regulations, and- |

j
registrants engaged in the healing arts are subject to the

j requirements'of' Parts 6'and 7"of these regulations. |

!
Registrants whose operations result in the production of
radioactive material are subject to the requirements of

,

$ .Part 3 of these regulations.

: !' Registration Precedure
-j

.

RH 9.2 Reaistration h ali----its. No person shall receive, 4

possess, use, transfer, own, or acquire a particle |

1 accelerator except as authorized in'a registration issued
i pursuant to Part 2 of these regulations. .I

| RH 9.3 poneral h uim - ..is for the Issuance of a Resistration j

for Particle Accelerators. In addition to the
.

requirements of Part 2 of these regulations, a j

registration application for use of a particle accelerator'

will be arr.e.ed only if the Department determines thats |'

9.3.1 the applicant is qualified by reason of training and
iexperience to use the accelerator in question for the

purpose requested in accordance with this part and Parts 4
and 10 of these regulations in such a manner as to
minimise danger to public health and safety or property;

9.3.2 the applicant's proposed or existing equipment,
facilities,'and operating and emergency procedures are
adequate to protect health and minimize danger to public
health and safety or property;

.

.
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*

9. 3. 3" the issuance of the registration will not be inimical to |'
the health and safety of the public, and the applicant j
satisfies any applicable special requirement in M 9.4;

'

9.3.4 the applicant has appointed a radiation safety officer;

9.3.5 the applicant and the applicant's staff has substantial
experience in the use of particle accelerators and
training sufficient for application to its intended uses;

9.'3.6 the applicant has established a radiation safety committee
to approve, in advance, proposals for uses of particle
accelerators, w'aenever deemed neccesary by the Department;, ,

and 1- .

i

9.3.7 the applicant has.an adequate training program for |
operators of particle accelerators.

"

M 9.4 , Human Use of Accelerators.

9.4.1 In addition to the requirements of Part 2 of these
,, regulations, a registration for use of a particle l

accelerator.in the healing arts will be issued only ifs

9.4.1.1 the applicant has appointed a medical comunittee of at
least three members to evaluate all proposals for
research, diagnostic, and therapeutic use of a particle
accelerator whenever deemed necessary by the Department.
Membership of the committee should include physicians
expert in internal medicine, hematology, therapeutic
radiology, and a person experienced in depth dose
calculations and protection against radiation;

,

9.4.1.2 the-individuals designated on the application as the users
have substantial training and experience.in deep therapy
techniques or in the use of particle accelerators to treat
hi=ana; and

9.4.1.3 the individual designated on the application as the user
is a physician. [

h
1

/-

.
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9.4.2* Viewina Svates. A licensee shall construct or equip each
teletherapy room to permit continuous observation of the
patient from the teletherapy unit console during
irradiation.

9.4.3 Dosimetry Eauimment.

9.4.3.1 A registrant shall have a calibrated dosimetry
system available for use. To satisfy this
requirement, one of the following two conditions
shall be met

9.4.3.1.1 The system shall have been calibrated by the
National Institute of Standards and Technology'-

or by a calibration laboratory accredited by
the American Association of Physicists in

Medicine. The" calibration shall have been
~

performed within the previous 2 years and .

after any servicing that may have affected
system calibration; or

9.4.3.1.2 The system shall have been calibrated within
the previous 4 years; 18 to 30 months after--

that calibration, the system shall have been
intereospared at an interecaparison meeting
with another donimetry system that was
calibrated within the past 24 months by the
National Institute of Standards and Technology

or by a calibration laboratory accredited by
the American Association of Physicists in
Medicine. The results of the intercomparison

meeting must have indicated that the
calibration factor of the registrant *s system

had not changed by more than 2 percent. The
registrant shall not use the intercomparison
result to change the calibration factor. When ;

intercomparing dosimetry systems used for 4

Icalibrating accelerators, either an
accelerator or a cobalt-60 source may be e

|us.d.

i

|
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9.4.3.2 The registrant shall have available for use a
dosisnetry system for spot-check measurements. To
meet this requirement, the systam may be compared
with a r:ystem that has been calibrated in accordance
with E t.4.3.1. This comparison shall have been
performed within the previous year and after each
servicing that may have affected system
calibration. The spot-r%*ck system may be the same
system used to meet the v.dpirement in M 9.4.3.1.

9.4.3.3 The registrant shall maintain a record of each
calibration, intercesparison, and ccaparison for the
duration of the registration. For each calibration,

,'

intercomparison, or comparison, the recor4 shall
laclude the date, the model numbers and serial
numbers of.the 4ne ruments.that were calibrated,

intercompared, or compared as required by M 9.4.3.1
and M 9.4.3.2, the correction factors that were
determined, the names af the individuals who
performed the calibration, intercomparison, or
comparison, and evidence that the intercomparison
meeting was sanctioned by a calibration laboratory.

,

9.4.4 Full calibration Neasurements.

9.4.4.1 A registrant authorized to use accelerators for
medical use shall perform full calibration
measurements on each accelerator

9.4.4.1.1 Before the first medical use of the unit;

9.4.4.1.2 Mefore medical use under the following

conditions:

9.4.4.1.2.1 Whenever spot-check measurements
indicate that the output differs by more
than 5 percent from the output obtained
at the last full calibration; and

9.4.4.1.2.2 Following any repair that may
potentially reault in a change of the
accelerator calibration; and

9-4
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9.4.4.1.3 At intervals not exceeding 1 year.

9.4,4.2 To satisfy the requirement of RH 9.4.4.1, full - t

calibration measurements shall include determination of: 1

>

9.4.4.2.1 The output within 3 percent for the range
1of field.sises and for the distance or '

-range of distances used for medical use; i

i
9.4.4.2.2 The coincidence of the radiation field and

the field indicated by the light beam
localizing device;*

9.4.4.2.3,, The uniformity of the radiation field and ,

its dependence on the orientation of the r

useful beam;

.. .. . .

,

9.4.4.2.4 Back-up timer accuracy and'the back-up .

secondary system dose monitor; j

9. 4. 4 . 2. 5' . Dose rionitoring. system end eff e:t;

9.4.4.2.6 The accuracy of all distance measuring and i

localization devices in medical use; and i

I
9.4.4.2.7 .The dose monitoring system linearity. i

,

9.4.4.3 A' registrant shall use the dosimetry system described.in
RH 9.4.3 to measure the output for one set of exposure
conditions. The remaining radiation measurements j

required in RH 9.4.4.2.1 may then be made using a i

dosimetry system that indicates relative dose rates. |
i

9.4.4.4 A registrant shall make full calibration measurements +

required by RH 9.4.4.1 in accordance with either the !

procedures recommended by the scientific Cosmittee on i
Radiation Dosimetry of the American Association of i

'

Physicists in Medicine that are described in Physics in
Medicine and Biolooy Vol. 16, No. 3,.1971, pp. 379-396, i
or by Task Group 21 of the Radiation Therapy Committee

iof the American Association of Physicists in Medicine
that are described in Medical Physics Vol. 10, No. 6,

L 1983, pp. 741 171, and vol. 11, Nc.2, 1984, p.213, or as
' amended.l ;

i

' A certified copy of the referenced material is available for
public inspection during normal business hours at the Radiation Control ,

Division, 4300 Cherry Creek Drive South, Building B, First Floor, i

Denver, Colorado. Certified copies of the referenced material will be !
!provided at cost upon request from the Radiation Control Division at the

following mailing address: Director, Radiation Control Division, i

RCD-DO-B1, Colorado Department. of Health, 4300 Cherry Creek Drive South, i
Denver, Colorado, 80222-1530.*

i

9-5

.

!

June 30, 1991

1

,

i.

i

I

- _ . _



9.4.4.5 Full calibration measurements required by RH 9.4.4.1
shall be performed by a teletherapy physicist
authorized by the Department to perform such
service. A teletherapy physicist must meet the
criteria of RH 7.73.

9.4.4.6 A registrant shall maintain a record of each

calibration. The record shall include the date of
the calibration, the manufacturer's name, model
number, and serial number, the model numbers and

serial numbers of the instruments used to calibrate
the accelerator, tables that describe the output of
the unit over the range of field sizes and for the

' ' range of distances used in radiation therapy, a

determination of the coincidence of the radiation
field and the,. field indicated by the light beam

localizing device, the measured timer accuracy for a
typical treatment time, the calculated end effect
error, the estimated accuracy of each distance
measuring or localization device, and the signature
of the teletherapy physicist.

''
9.4.5 Periodic Soot checks.

9.4.5.1 A registrant authorized to use accelerators for
medical use shall perform output spot checks on each
accelerator unit at intervals not to exceed I week.

9.4.5.2 To satisfy the requirement of RH 9.4.5.1, spot
checks shall include determination of:

9.4.5.2.1 The coincidence of the radiation field and the
field indicated by the light beam localizing
device;

9.4.5.2.2 The accuracy of all distance measuring and
localization devices used for medical use;

9.4.5.2.3 The output for one typical set of operating
conditions; and

9.4.5.2.4 The output at depth fer one typical set of
operating conditions.

9-6
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9.4.5.3 A registrant shall use the d231 metry cyctem ,

.

described in RH 9.4.3 to make the spot check |

f required in EH 9.4.5.2.3.
!

9.4.5.4 A registrant shall perform spot checks required by
RH 9.4.5.1 in accordance with procedures established
by the teletherapy physicist. The teletherapy

|

! physicist does not need to actually perform the
output spot check measurements.

9.4.5.5 A registrant shall have the teletherapy physicist
review the results of each output spot check within
15 days.

|

9.4.5.6 A registrant authoriand to use an acceleratior for |
!medical use shall perform safety spot checks of each '

accelerator facility.at. intervals.not to.. exceed 2
month.

9.4.5.7 For accelerators for medical use, records shall also |

include the output of the accelerator, the estimated |
.

accuracy of each distance measuring or localization
|device, the difference between the anticipated

..

output and the measured output, notations indicating
the operability of each entrance door electrical

|interlock, each electrical or mechanical stop, each
beam condition indicator light, and the viewing ;

!system and doors.
!

Radiation Safety Requirements for the Use of Particle Accelerators

RH 9.5 A registrant shall use the accelerator in accordance with ,

the manufacturer's radiation safety and operating |

instructions.

RH 9.6 Limitations.

9.6.1 No registrant shall permit any individual to act as an
operator of a particle accelerator until such individual: |

l

!

9.6.1.1 has been instructed in radiation safety and shall
have demonstrated an understandi.ng thereof;

|

1

i

.

~
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9.6.1.2 has received copies of and instruction in this part
'

and the applicable requirements of Parts 4 and 10 of
these regulations, pertinent registration conditions j

;

and the registrant's operating and emergency |

procedures, and shall have demonstrated
understanding thereof; and

9.6.1.3~ has demonstrated competence to use the particle
accelerator, related equipment, and survey |
instruments which will be employed.

l
a

9.6.2 The radiation safety committee or the radiation safety ]
1officer shall have the authority to terminate the

operations at a particle accelerator facility if such |
1

action is deemed necessary to minimise danger to public |

|health and safety or p e ty.

RH 9.7 shieldine and safety Desien h.zii-- nts.
,!

9.7.1 A qualified expert, acceptable to the Department, shall be i
'

consulted in the design of a particle accelerator
installation and called upon to perfore a radiation survey

..

when the accelerator is first capable of producing
radiation. Por the~ purpose of this section, a qualified
expert shall: ,

!

9.7.1.1 Be certified by the American Board of Radiology ins

9.7.1.1.1 Radiological Physics;

9'.7.1.1.2 Therapeutic Radiological Physics; or

9.7.1.2 Se certified by the American Board of Medical
Physics in Radiological Oncology Physics; or

9.7.1.3 Bold a mast.er's or doctor's degree in physics,

biophysics, radiological physics, or health physics,
and have completed 1 year of fall time training in
radiation protection and also 1 year of full time
work experience under the supervision of a qualified
expert meeting the criteria in this section.

|

|
- |

i
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9.7.2 Each particle accelerator installation shall be provided with j

such primary and secondary barriers as are necessary to assure
compliance with RH 4.6 and RH 4.14 of these regulations.>

RH 9.8 Particle Accelerator Controls and Interlock Systems.

9.8.1 ' Instrumentation, readouts, and controls on the particle
accelerator control console shall be clearly identified and
easily discernible.

9.8.2 Each entrance into a target room or other high radiation area
shall be provided with a safety interlock that shuts down the
machine under conditions of barrier penetration.

9.8.3 Each safety interlock shall be on a circuit which shall allow
it to operate independently of all other safety interlocks.
Allsafetyinterlockss[lal(bedesignedsothatanydefector9.8.4
component failure in the safety interlock system prevents
operation of the accelerator.

9.8.5 When a safety interlock system has been tripped, it shall only
be possible to resume operation of the accelerator after the
condition causing the interrupt has been corrected.

9.8.6 A scram button or other emergency power cutoff switch shall be
located and easily identifiable in all high radiation areas.
Such a cutoff switch shall include a manual reset so that the
accelerator cuinot be restarted from the accelerator control
console without resetting the cutoff switch.

RH 9.9 Warnina Devices.

9.9.1 Each location designated as high radiation area, and each
entrance to such location, shall be equipped with easily,

I

observable warning lights that operate when, and only when,
radiation is being produced.

|

I

_
.., ,

. .
. .. .

.
,
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9.9.2 Except in facilities designed for human exposure, each high
radiation area shall have an audible warning device which shall
be activated for 15 seconds prior to the possible creation of
such high radiation area. Such warning device shall be clearly
discernible in all high radiation areas.

9.9.3 Barriers, temporary or otherwise, and pathways leading to high
radiation areas shall be posted in accordance with RH 4.28 of
these regulations.

RH 9.10 Operatinc Procedures.

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

.

The safety $Lnterlock system shall not be used to turn off the9.10.2
accelerator ber.m except in ~an einergelicy.'

9.10.3 Safety Checks.

9.10.3.1' All safety and warning devices, including interlocks,
shall be checked for proper operation at intervals not
to exceed three months. Results of such tests shall be
maintained at the accelerate,r facility for inspection by..

the Department.

To satisfy the requirement of RH 9.10.3, safety checks
shall assure, . as appropriate, proper operation of:

9.10.3.1.1 Electrical interlocks at each room entrance;
9.10.3.1.2 Timer, dose terminator, emergency off and door

interlocks;

9.10.3.1.3 Beam condition indicator lights on the
accelerator unit, on the control panel, and in
the facility;

9.10.3.1.4 Viewing systems;

9 - 10
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Doors from inside and outside the accelerator9.10.3.1.5
room; and

Electrically assisted room doors with the9.10.3.1.6 accelerator unit electrical power turned off.
,

A registrant shall promptly repair any system9.10.3.2 identified in RH 9.10.3.1 that is not operating
properly. The accelerator shall not be used until
all repairs are. completed.

9.10.3.3 Records. A regintrant shall maintain a record of
each spot check required by RH 9.4.5.1 and RH
9.10.3.1 for 2 years. The record shall include the.

date of the spot check, the manufacturer's name,
acgiel number, and serial number for the accelerator,
and the manufacturer's name, model number, serial
number and calibration date of the instrument used toconduct the measurement, notations indicating the
operability of each entrance door interlock, each
electrical or mechanical stop, each beam condition,

indicator light, the viewing system, doors, and the
signature of the individual who performed the
periodic spot checks.
If the result of the safety spot checks required in

9.10.3.4 RH 9.4.5.1 or 9.10.3.1 indicate the malfunction of
any system specified in RH 9.4.5.2 or 9.10.3.1,ithe
registrant shall lock the control console in the
"off" position and not use the unit except as may be
necessary to repair, replace, or check the
malfunctiening system.

Electrical circuit diagrams of the accelerator and the9.10.4 associated safety interlock systems shall be kept current
and maintained for inspection by the Department and shall
be available to the operttor at each accelerator facility.

If, for any reason, it is necessary to intentionally9.10.5 bypass a safety interlock or interlocks, such action shall
be

authorir.ed by the radiation safety committee or9.10.5.1
radiation safety officer;

9 - 11
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9.10.'5.2 .

recorded in a permanent log and a notice posted at
the accelerator control console; and

9.10.5.3 terminated as soon as passible.

9.10.6 Sa fetv- Instruct ions. -

9.10. 6.1.' A copy of the current operating and the emergency
procedures shall be maintained at the accelerator
control panel. These instructions shall inform the
operator of:

9.10.6.1.1 The procedure to be followed if the operator
is unable to turn the accelerator off with
controls at the control panel or any other
abnormal operation. occurs; and

9.10.6.1.2 The names and telephone numbers of the
authorized users and Radiation Safaty Officer
to be immediately contacted if the accelerator
or console operates abnormally; and

9.10.6.1$3 For human use, the procedure to be followed to
ensure that only the patient is in the,

i treatment room before turning the accelerator
on to begin a treatment or after a door
interlock interruptions

9.10.6.2 A registrant shall provide instruction in the topics
.} identified in RH 9.10.6.1 to all individuals who |

4

,

operate an accelerator and shall provide appropriate
refresher training to individuals at intervals not<

; to exceed 1 year.

i
9.10.6.3 A registrant shall maintain a record of individuals )

{ receiving instructions required by RH 9.10.6.2, a
descript. ion of the instruction, the date of-

instruction, and the name of the individual who gave
; the instruction for 2 years.
I

4

:

:
;

4

9 - 12

s

December 30, 1990

_ _ __



I i

|

1

!
:

-

.

RH 9.11- Radiation Monitorina Reo-uirements.

9.11,1 There shall be available at each particle accelerator
facility appropiate portable monitoring equipment which
is operable and has been appropriately calibrated for the
radiations being produced at the facility. Such equipment
shall be tested for pr 7er operation daily and calibrated
at intervals not to exceed 1 year and after each servicing
and repair.

9.11.2 A radiation protection survey shall be performed and
documented by a qualified expert, acceptable to the
Department, when changes have been made in shielding,
operation, equipment, or occupancy of adjacent areas."

[

.a 11.2.1 A registrant,shall maintain a record of the radiation
measurements made'fdTlowing installation of the
accelerator for the duration of the registration.
The record shall include the date of the
measurements, the reason the survey is required, the
manufacturer's name, model number and serial number
of the accelerator, and the instrument used to
measure radiation levels, a plan of the areas
surrounding the accelerator that were surveyed, the
measured dose rate at several points in each area''

expressed in millirems (microsieverts) per hour, the
calculated maximum level of radiation over a period
of 1 week for each restricted and unrestricted area,
and the signature of the Radiation Safety Officer.

9.11.3 For non-medical accelerators, radiation levels in all high
radiation areas shall be continuously monitored. The *

monitoring devices shall be electrically independent of
the accelerator control and safety interlock systems and
capable of providing a readout at the control panel.

9.11.4 All area monitors shall be calibrated at intervale not to
exceed 1 year and after each servicing and repair.

9.11.5 Whenever applicable, periodic surveys shall be made to
determine the amount of airborne particulate radioactivity
present.

9.11.6 Whenever applicable, periodic smear surveys shall be made
to determine the degree of contamination.

_.'
_. :' . . .. >.[

; ) . ' . .: a.. ..j . . } . . . . . . a :.
' . . . . . :.: ....,,,.g. .,. ... ..

....;
. . ....

_.
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9.11.7 All surveys shall be made in accordance with the written
procedures established by a qualified expert, acceptable to .

the Department, or the radiation safety officer. !

9.11.8 Records of all radiation protection surveys, calibrations,
and instrumentation tests shall be maintained at the
accelerator facility for inspection by the Department.

RH 9.12 Ventilation Systemp,.

9.12.1 Ventilation syst. ems shall be provided to ensure that
personnel entering any area where airborne radioactivity ,

may be produced will not be exposed to airborne radioactive
material in excess of those limits specified in Part 4, '

'

Appendix B, Table I of these reggiations.
,

9.11.2 A registrant, as rpquired by RH 4.14.1.1 of these
regulations; shali not vent, . release, or otherwise -
discharge airborne radioactive material to an unrectricted,

*

area which exceeds the limits specified in Part 4,
Appendix B, Table II of these regulations, except asr

authorized pursuant to RE,4.17 or 4.14.3 of these#

regulations. For purposes of RH 9.12.2, concentrations may
'

be averaged over a period not creater Phari 1 year. Every |

effort should be made to maintain releases of radioactive l

i material tc unrestricted areas as far below these limits as )
''

is reasonably achievable.
!

*
,

|

4

.. .
,,

4

1
s

a
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PART 10

NOTICES, 23tSTRUCTIONS, AND REPORTS TO WOSXERS: INSPECTIONS

.!'

RH.10.1 Purnomp and Scone. This part establishes -|
srequirements for notices, ir.structions, and reports

by licensees or registrants to individuals engaged i

in activities under a license or registration and
options available to such individuals in connection .,

'

with Department inspections of licensees or-
registrants to ascertain compliance with the- .

. p: ovisions of the Act and regulations, orders, and
licenses issued thereunder regarding radiological

., * working conditions. The regulations in this part ;

apply to all persons who receive, possess, use, own,
or transfer sources of radiation registered with or ,

licensed by the Department' pursuant to Parts 2 and 3
of these regulations.

General Regulatory Provisions and Specific Requireanents

RE 10.2- Postiner of Moticas to Workars.
:

10.2.1 .. Each licensee or registrant shall post current
copies of the following documents: ;

I

10.2.1.1 the regulations in this part and in Part 4 of
these rsgulations:

,

10.2.1.2 the license,- cert.ificate of registration, i
'conditioss, or docuaments incorporated into

the lime by reference cad emandments
thereto; ,

-

'10.2.2.3 the operating' procedures applicable to
activities under the license or registration;
and .

10.2.1 A -any notice of violation involving '

radiological working conditions, proposed
inqposition of civil, penalty, or order issued
pursuant,to Part 1 of these regulaticas, and
any response from the licences or registrant. |

1

,
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10.2.2- If posting of a document specified in RH 10.2.1.1,
10.2.1.2,.or 10.2.1.3 is not practicable, the !

- licensee or registrant may post a notice which
describes the document and states where it may be
examined.i

*

10.2.3 Department Form OR-RH-15 Notice to F.rployees shall
be posted by each licensee or registrant as required
by these regulations.

.

10.2.4 Department documents posted pursuant to RH 10.2.1.4
shall be posted within 5 working days after receipt ;
of the documents from the Department;' the licensee * s4

or registrant's response, if any, shall be posted, y

within 5 working days after dispatch from the
licensee or riegistrant. Such documents shall remain
posted for a minimum of 5 working days or until
action correcting the violation has been completed,-

whichever is later. j

10.2.5' Documents, notices, or forms posted pursuant to RH
; 10.2 shall appear in a sufficient number of places i

to perinit individuals engaged in work under the'

'

3
license or registration to observe them on the way

' to or from any particular work location to which the,,

j document applies, shall be conspicuous, and shall be
replaced if defaced or altered.

RH 10.3 Jag 3Ipetions to Workers, j

10.3.1 All individuals like'ly to receive an occupational
doses;-

!

; 10.3.1.1 shall be kept inforned of the storage,
transfer, or tr.e of cources of radiation in

; such portions of the restricted area;

'
10.3.1.2 shall be instructed in the health protection ;

i problems associated with exposure to !
radiation or radioactive material to the

i individual and potential offspring, in
i precautions or procedures to minimize
i exposure, and in the purposes and functions
j of protective devices employed;

:
i
4

|
.

.
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10.3.1.3 shall be instructed in, and instructed to
observe, to the extent within the worker's
control, the applicable provisions of these )
regulations and licenses for the protection !

of personnel from exposures to radiation or :
radioactive material occurring in such areas; I-

10.3.1.4 shall be instructed of their responsibility |

to report promptly to the licensee or
registrant any condition which may j

;
constitute, lead to, or cause a violation of i

the Act, these regulations, and licenser or
unnecessary exposure to radiation or '

radioactive material;
,,

10.3.1.5 shall be instructed in the appropriate
response to warnin,gs,made in the event of anye

unusual' occurrence or malfunction that may
,

! involve exposure to radiation or radioactive
material; and

,. . '. 4.

10.3.1.6 shall be advised as to the radiation exposure
reports which workers shall be furnished-
pursuant to RE 10.4.

10.3.'2 The extent of these instruction shall be
commensurate wit.h potential radiological health
protection problems in the restricted area.

RH 10.4 Notification and Reports to Individuals.

10.4.1. Radiation exposure data for an individual and the
results of any measurements, analyses, and [

.

calculations of radioactive material deposited or
'

|
retained in the body of an individual shall be ,

reported to the individual as specified in RH 10.4.
The information reported shall include data and
results obtained pursuant to these regulations,
orders, or license conditions, as shown in records
maintained by the licensee or registrant pursuant to
RH 4.46 of these regulations. Each notification and

'

report shall:

|

|

|
|
|

l

|

|

i

|
|

,
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10.4.1.1 be in writing;

10.4.1.2 include appropriate identifying data such as
the name of the licensee or registrant, the
name of the individual, and the individual's
identification number, preferably social

; security number;

10.4.1.3 include the individual's exposure
information; and

i 10.4.1.4 contain the following statement:

' - "This report is furnished to you under the
' provisions of Colorado Rules and kegulations

Pertaining to Radiation Control, Part 10.4

; You should preserve this report-for further'

] reference.".

10.4'.2 Each licensee or registrant shall advise each ynder
annually of the worker's dose as shown in records
maintained by the licensee or registrant pursuant.to

; RR 4.46 of these regulations.

f 10.43 Each licensee or registrant shall furnish a report
'

of the worker's exposure to sources of radiation at
the request of a worker formerly engaged in
activities controlled by the licensee or registrant.
The report shall include the dose record for each-

a year the worker was required to be monitored
pursuant to RH 4.18 of these regulations. Such
report shall be furnished within 30 days from the
date of the request or within 30 days after the dose
of the individual has been determined by the

'

.
licensee or registrant, whichever is later. The

! report shall cover the period of time the worker's
: activities involved exposure to sources of radiation
'

and shall include the dates and locations of work
; under the license or registration in which the
3 worker participated.

10.4.4 When a licensee or registrant is required pursuant
to RH 4.53 of these regulations to report to the
Department any exposure of an individual to sources

,

of radiation, the licensee or the registrant shall,

also provide the individual a report on the exposure
data included therein. Such reports shall be
transmitted at a time not later than the transmittal
to the Department.

,

e

i

*
4
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10.4.5- At the request of a worker who is terminating
. employment with the licensee or registrant in work
involving exposure to radiation or radioactive
material during the current year, each licensee or
registrant shall provide at termination to each such
worker, or to the worker's designee, a written
report regarding.the radiation dose-received by that
worker from operations'of the licensee or registrant
during the current year. If the most recent
individual monitoring results are not available at t

ithat time, a written estimate of the dose shall be
provided together with a clear indication that this
.is an estimate. j

.;.

RH 10.5 Presence of Representatives.of Licaa=ees or :

Racistrants and Workers Durina Insnectij2g.

10.5.1 Each licensee or registrant shall afford to the :
Department at all reasonable times opportunity to '!,

inspect mat,erials, machines, activities, . facilitVses,'

,

premises, and records pursuant to these regulations. t

- .,

'
10.5.2 During an-inspection, Department inspectors may .

consult privately with workers as.specified in RH ,

*. , ,

10.6. The licensee or registrant may accompany-
Department inspectors during other' phases of an
inspection. ;

i

10.5.3 If, at the time of inspection, an individual has '!
been authorized by the workers to represent them !
during Department inspections, the licensee or ,

registrant shall notify the inspectors of such
'

Iauthorization and shall give the workers'
representative an opportunity te accompany the'

inspectors during the inspection of physical working. I
conditions. ;

| 10.5.4' Each workers' representative shall be routinely
engaged in work under control of the licensee or,

-registrant and shall have received instructions as
*

specified in RH.10.3.

|- ?
i

i

i

i
i

j ' i

;
>.

b

!
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. *

- ~ 10.5.5 -Different representatives of licensees or '

reg.istrants and workers may accompany the inspectors
during different phases of an inspection if there ir'

no resulting interference with the conduct of the
inspection. However, only one workers'
representative'at a time may accompany the,

inspectors.-

!

10.5.6 With the approval of'the licensee or registrant and
the workers' representative, an individual who is
not routinely engaged in work under control of the
licensee or registrant, for example, a consultant to
the licensee or registrant or to the workers'
representative, shall be afforded the opportunity to>.
acconqpany Department inspectors during the ,!,

inspection of physical working conditions. jI

L 10.5.7 , No'"withstanMng the other, provisions of RE 10.5, ;

. . . . . . . . . .. .
. I

'
Department inspectors are authorized to refuse to

|permit _ accompaniment by any individual ~who,

)
,

. , , ;deliberately interferes with a fair and orderly -
|4' inspection. With regard to any area containing

proprietary information, the workers' representative ,

! for that area shall be an individual previously i? authorized by the licensee.or registrant to enter-

|that area.
l

RH 10.6 consultation with Workers Durine Insnections.
3

10.6.1 Department inspectors may consult privately with I

workers concerning matters of occupational radiation
|protection and other matters' related to applicable
!provisions of these regulations and licenses to the
:extent the inspectors deem necessary for the conduct !

.of an effective and thorough inspection. ;

-10.6.2 During the course of an inspectioni any worker may
bring privately to the attention of the inspectors, ,

'

either orally or in writing, any past or present ,

condition which the worker has reason to believe may
have contributed to or cause any violation of the ,

'

Act, these regulations, 'or license condition, or any
unnecessary exposure of an individual to sources of
radiation unde.r the licensee's'or registrant's. 1

control. Any such notice in writing shall comply :with the requirements of RH 10.7.1.
i

|

I
I
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10.6.3 The provisions of RH 10.6.2 shall not be interpreted as
authorization to disregard instructions pursuant to
RH 10.3.

RH 10.7 Pecuests by Workers for Inspections.

10.7.1 Any worker or representative of workers believing that a
violation of the Act, these regulations, or license
conditions exists or has occurred in work under a license
or registration with regard to radiological working
conditions in which the worker is engaged may request an
inspection by giving notice of the alleged violation to
the Department. Any such notice shall be in writing,
shall set forth the specific grounds for the notice, and,

shall be signed by the worker or representative of the
workers. A copy shall be provided to the licensee or
registrant by the Department no later than at the time of
inspection except that, upon the request of the worker
giving such notice, such worker's name and the name of
individuals referred to therein shall not appear in such
copy or on any record published, released, or made
available by the Department except for good cause shown.

_

10.7.2 If, upon receipt of such notice, the Department
determines that the complaint meets the requirements set
forth in RH 10.7.1, and that there are reasonable grounds
to believe that the alleged violation exists or has
occurred, an inspection shall be made as soon as
practicable to determine if such alleged violation exists
or has occured. Inspection pursuant to RH 10.7 need not
be limited to matters referred to in the complaint.

10.7.3 No licensee, registrant, or contractor or subcontractor
of a licensee or registrant shall discharge or in any
manner discriminate against any worker because such
worker has filed any complaint or instituted or caused to
be instituted any proceeding under these regulations or
has testified or is about to testify in any such
proceeding or because of the exercise by such worker on
behalf of such worker or others of any option afforded by
this part.

10 - 7
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RH 10.'8
Insoections Not warranted; Informal Review.

10.8.1
If the Department determines, with respect to a complaint underRH 20.7, that

reasonable grounds to believe thatan inspection is not warranted because there are no
the Department a violation exists or hasoccurred,

of such determination. shall notify the complainant
determination by submitting a written statementThe complainant may obtain reviewin writingof suchthe Departtnent. of position withThe Department will provide the licensee or
excluding, at the request of the complainant, registrant with a copy of such statement by certified mail,complainant.

The licensee or registrant may suma:.tthe name of the
written statement of position with the Department. an opposing
Department will provide the complainant with a copf of suchThe
statement by certified mail.

10.8.1.1'
Upon the request of the complainant,
hold an informal conference in which the complainantthe Department maythe licensee or regiptrant and
An informal conference may.may orally.present their views.also be held at the request ofthe licensee or registrant,
of the complainant will be made only following receipt ofbut disclosure of the identitywritten authorization from the complainant.
considering all written and oral views presented,After

Departnent shall af firm, modify, or reverse the the

determination and furnish the complainant and the licensee
or registrant a written notification of the decision and

_

the reason therefor.
10.8.2

If the Department determines that an inspection is not
because the requirements of RH 10.7.1 have not been met warranted
complainant sha,ll be notified in writing of such determinationthe,

new complaint meeting the requirements of RH 10.7.1.Such determination shall be without prejudice to the filing of
.

a

i
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PART 11

Reserved.

,

.
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.

1

i

|
1

i
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Part 12 |*

|
PEES FOR Mavesrat.a 1.ICENSES AMD

OEEER RADIATION CONTROL SERVICE $
4

,

$' RN 32.1 Purnose and Scone
:

4 12.1.1 The Regulations in this Part establish fees for radiation control
services rendered by the Department as authorized by the Act.

,

!

| 12.1.2 Escept for persons who apply for or hold specific licenses exesspted
in.RE 12.3, the Regulations in this Part apply to radiation control j,

| services for a person who is an applicant for, or holder of, a 1

: specific radioactive matarial license or a general radioactive ]
4 material license, issued pursuant to Part 3 of these Regulations. '

? This Part also applies to a specific request for' evaluation of sealed
i sources and devices containing radioactive material, for a special
j project review which the Department completes or makes whether or not
; in conjunction with a license application on file or which may be
| filed, and for other services as specified in this Part.
!

RE 12.2 Definitions'

.
d 12.2.1 As used in this Parts
,

; " Anniversary date" means that date upon which annual fees shall be
- due and payable. Anniversary date is determined as the last day of
1 the month corresponding to the month listed as the licensee's

expiration date.
:

i. " Application" means any request filed with the Department for a
permit, license, approval, exemption, certificate, other permission,
or for any other service.

" Pull cost fees" mean fees based on reasonable and actual
i professional staff time and appropriate contractual support services
! expended for certain radiation control activities as specified in
| this Part, Appendix A.
<

[ * Inspections" (routine or non-routine) means:
,

I4
'

(1) " Routine inspections" means inspections designed to evaluate the.

licensee's activities within the context of the licensee having .

.
primary responsibility for protection of the public and environment. )i.

!
<

; I

:
:

i
: i

.
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'

(2) "Non-routine inspections" means inspections in response or
; reaction to an incident, allegation, follow-up.to inspection >

deficiencies or inspections to determine implementation of safetyi

| issues including radioactive waste control services pursuant to colo.
; Rev. Stat., sections 25-11-101 - 305, (1989 Rep 1. Vol. 11A) and

sections 24-60-2201--2212 (1988 Repl. Vol. 108)'and these ;

Regulations. A non-routine or reactive inspection has the same
i,

]
purpose as the routine inspection.

'

" Low-Level Radioactive Waste Access Approval" means those reviews and
; on-site evaluations necessary to assure waste generator compliance ]
: with low-level radioactive waste site access criteria as established i

!
i by the Rocky Mountain Low-Level Radioactive Waste Board (the Board)
! or by a compact with which the Board has an agreement to accept low-

leesi radioactive waste from colorado or by a state with which the
Board has an agreseent to accept low-level radioactive waste from
colorado or by any state or site to which a colorado generator ships
low-level radioactive, waste.

"Open Records Act" means the colorado Open Records Act, colo. Rev.
stat., section 24-72-201 et. seq., (1988 Repl. Vol. 108)

"special Projects" means those requests submitted to the Department
for review for which fees are not otherwise specified in this
chapter. Examples of special projects include, but are not limited
to .early site reviews, consultation and financial surety reviews.c

RE 12.3 Exemptior s

12.3.1 No fees pursuant to RH 12.4.1 through 12.4.5 shall be required for:

12.3.1.1 A radioactive materials license authorizing the use of source
material as shielding only in devices and containers, provided
that all other licensed radioactive material in the device or-

container will be subject to the fees described in this Part,
Appendix A.

12.3.1.2 An application for a new license, a-renewal or an amendment to
an existing license for possession and use of radioactive
material applied for by, or issued to, an agency of colorado or
any political subdivision thereof, except for licenses.which
authorize distribution of radioactive material or products
containing radioactive material or licenses authorizing services
to any person other than an agency or political subdivision of
the state. This exemption coes not apply to fees for inspection.
of such licensees.

12.3.1.3 A general license for reciprocity. This exemption does not |
apply to fees for inspection of such licensees. |

1

l

!
1
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12.3.2 Aeolication for Exemotions
,

12.3.2.1 The Department may, upon application by an interested person, or
upon its own initiative, grant such exemptions from the ;

requirements of this Part for good cause as it determines are ;

authorized by law and are otherwise in the public interest. |
'

12.3.2.2 Applications for exemption under this section may include
activities such as, but not limited to, the use of licensed >

materials for educational or nonceamercial public displays or
scientific collections. j

f
"

iRH 12.4 Soecific Radioactive Materials Licensees
.

12.4.1 boolication Fees ;.

12.4.1.1 Except for licenses subject to full cost, no application for a )
new license,-for the reinstatement of-an expired license, or for ,

an amendeent to an existing license will be accepted for filing ,

-or processed prior to payment of the full amount specified in i

this Part, Appendix A. Applications for which no remittance is
.!received may be returned to the applicant.
I

12.4.1.2 All licensing fees will be charged irrespective of the
Department's disposition of the application or a withdrawal of '

~ the application. 3

12.4.1.3 The Department will consider any application abandoned if the !
Department does not receive a reply within forty-five (45) days j

'to its most recent request for additional information. In such-

cases the applicant must submit a new application with the
application fee specified in this Part, Appendix A. ,

'

12.4.2 New License Fees

12.4.2.1 Application fees for new radioactive materials licenses not
subject to full cost fees must accompany the application when it
is filed.

12.4.2.2 Application fees'for new radioactive materials' licenses.that are '

subject to the full' cost fees are payable upon notification by
the Department.

i

12.4.3 Amendment Fees and Other Raouired Anorovals
I

12.4.3.1 Application fees for amendments to existing materials licenses !

and other required approvals not subject to full cost fees must [

accompany the application when it is filed. |
~

12.4.3.2 Application fees for license amendments, other required i

approvals and requests for diamantling, decommissioning and
'

termination of licensed activities that are subject to full cost ,

fees are payable'upon notification by the Department, i
!

t
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12.4.4 Renewal fees I

i 12.4.4.1 Application fees for license renewals that are subject to full
fees are payable upon notification by the Department.cost

12.4.4.2
An application for renewal of a license not subject to full cost
fees which has expired and for which a renewal was not
filed pursuant to RH 3.17.2 shall pay a reinstatement fee oftimely$400.

12.4.4.3 An application fee for renewal of a license not subject to full
cost fees, and for which a renewal was timely filed pursuant to

.RH 3.17.2 shall not be required to submit a separate fee withthe application. Renewal fees are paid annually pursuant toRH 12.4.7.1.s

.

12.4.5 Termination fees
12.4.5.1 ; Applications for licen'se termination will not be subject to feesprovided that the licensee notifies the Department and requests

termination pursuant to RH 3.16.3 and provided that there is no
decommissioning or decontamination involved.

12.4.5.2 Staff time spent in obtaining information which is not providedby the licensee as required b
decontamination is necessary,y RH 3.16.6 and 3.16.9 when-

or in cupervising the licensee's
decommissioning or decontamination of the site, will be billedat the Department's hourly rate.

12.4.5.3
The charges for staff time billed under RH 12.4.5.2 are payableupon notification by the Department.

12.4.6 Insoection fees. Inspection costs include reasonable and actual
preparation time, time on site, documentation time, any associated
contractual service costs, and time involved in the processing and
issuance of a notice of violation or civil penalty.

12.4.6.1 Fees for inspection of licensees not subject to full cost fees.
12.4.6.1.1 Routine inspections. Pees for routine inspections are

included in the annual fee and will not be charged
separately.

12.4.6.1.2 Non-routine inspections. Fees for all non-routine
inspections will be assessed on a per inspection basis, and
are payable upon notification by the Department.

12.4.6.1.3 Fees for inspection of licenses, authorized under RH 3.5.5
and 3.6, that are based on the full cost of the inspection
are payable upon notification by the Department.

12 - 4
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12.4.7 Annual Fees
I

12.4.7.1. Annual Fees for Renewal and Inspection Activities

12.4.7.1.1 Except as provided in RH 12 4.7.1.2, licensees not subject
to full cost fees shall pay an annual fee based on the fees
designated in this Part, Appendix A, and determined
according to the following formulas |

m m , naaema2 Pee , neutiae zanmection ree
s zangecesan Pseeuency

.

12.4.7.1.2v. The annual fee for government licensees exempted from
licensing fees in RH 12.3.1.2 shall be based on the
following formula:

.

m m , neutine zaanection ree
v- ;--_-_'an Psequency

4

12.4.7.2 Annual Fees for Generic and Other Regulatory Costs Not Directly
'

Recoverable.

! 12.4.7.2.1 - Persons who hold specific radioactive materials licenses
shall pay an annual fee for generic and other regulatory -

costs not directly recoverable. The licensee shall pay the
fee in this Part, Appendix A for each license the person
holds on the date the annual fee for renewal and inspection ,

'

activities is due. If a person holds more than one
license, the fee will be the cumulative total of the annual
fee for all licenses held by that person. For those ,

licenses that authorise more than one activity (e.g., human
a n and irradiator activities), annual fees will be
assessed for each category applicable to the license.

12.4.7.2.2 The basis for the annual fee is to cover the Department's
'administrative costs for those generic activities directly

related to the regulation of materials licensees; and

12.4.7.2.3 other safety, environmental and emergency response
activities.

!
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12.4.7.3 A licensee who is required to pay an annual fee under.this
section may qualify as a small entity. If a licensee qualifies
as a small entity and provides the Department with the proper
certification, the licensee may pay reduced annual fees as
follows:

!

Maximum
Annual Fee
Per Licensed

Category

Businesses and not-for-profit*

; organizations (gross annual receipts):
$250,000,to $3.5 million $1,800.. . . . . . . . .. . . . .
Less than $250,000 400. . . .. . . . . . . . . . . . . .,

.

1

Private practice physicians (gross annual
receipts):

' '

$250,000 to $1.0 million . . . . . 1,800. . . . . . . . . .
Less than $250,000 . . 400. . . . . . . . . . . . . . . .

,

Small governmental jurisdictions (including
publicly supported educational institutions)
(population):,

20,000 tq,50,000 . $1,800. . . . . . . . . . . . . . . . . .
Less than 20,000 . 400. . . . . . . . . . . . . . . . . .

Educational institutions that are not state-

or publicly supported, and have 500
employees or less 1,800. . . . . . . . . . . . . . . . . .

6

12.4.7.3.1 A licensee qualifies as a small entity if it meets the
following size standards.

12.4.7.3.1.1 A small entity business is a business with annual,

receipts of $3.5 million or less except private
practice physicians for which the standard is. annual
receipts of $1 million or less.

12.4.7.3.1.2 A small organization is a not-for-profit organization
which is independently owned and operated and has

'

annual receipts of $3.5 million or less.

12.4.7.3.1.3 small governmental jurisdictions are governments of
cities, counties, towns, townships, villages, school
districts, or special districts with a population of<

less than 50,000.
,

12.4.7.3.1.4 A small educational institution is one that is:

:

12 - 6
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12.4.7.3.1.4.1 Supported by a qualifying small governmental
jurisdiction; or

12.4.7.3.1.4.2 One that is not state or publicly supported and
has 500 employees or less.

12.4.7.3.1.5 A licensee who is a subsidiary of a large entity does
not walify as a small entity for purposes of this
section.

12,4.7.3.2 The Department shall mail each licensee a copy of RCD
Form 63, Certification of Small Entity Status for Purposes
of Annual Fees for Generic and Other Regulatozy Costs Not
Directly Recoverable, not later than may 1 of each year. A
licensee who seeks to establish status as a small entity
for purposes of paying the annual fees required under thissection shall file a completed RCD Form 62 with the
Department not later than June 15. The licensee shall file

.

the required certification on Department Form RCD-62 for
each license under which it is billed.

12.4.7.3.3 A completed RCD Form 62, Certification of Small Entity
Status for Purposes of Annual Fees for Generic snd Other
Regulatow Costs not Directly Recoverable, must be received

?

| by June 15 for a licensee to be billed under a small entity
status for the period beginning July 1 of the year which

I the RCD Form 62 is due and ending June 30 of the following
| year.

Payment of annual fees.12.4.7.4 -

f 12.4,7.4.1 The annual fees for renewal and inspection activities, and

|
for generic and other regulatory costs shall be due and

j payele each year on the anniversary date. The annual fees
are not refundable except in those cases where the
Department has determined that the fee is not required.

12.4.7.4.2 Annual fees shall be charged and pa n ent required for any
license that has not been terminated on or before the

| anniversary date, or for which a request for termination
has not been submitted to the Department pursuant to RH
3.16.3 through 3.16.4.2.

RH 12.5 general Licenses. Fees for persons who hold general licenses under
RH 3.5.5 and 3.6 shall pay an annual fee.

12.5.1 The basis for the annual fee is to cover the Department's cost
associated with the regulation and control of these sources, and to
cover the Department's administrative costs for those generic
activities directly related to the regulation of materials licensees.

12.5.2 Fees for general licenses are listed in Appendix A of this Part and
shall be payable every July 1, for as long as the license re.aains in
effect

i

RH 12.6 Soecial Preiect Fees. Fees for special projects are payable upon ,

'

notification by the Department.

RH 12.7 Low-Level Radioactive Waste Access Aceroval Fees. Fees for services
required for low-level radioactive waste access approval are payable
upon notification by the Department.

I
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. t

a

search, Review, Duplication ,*' and Special Service Fees' *

RE 12.8 Search. Review. Dunlication and snecial Service Fggg
12.8.1 Search. Review, and Snecial Service Fees

12.8.1.1 The Department charges fees for search, duplication and review.
12.8.1.1.1 The direct costs of searching for Department records. The *

Department may assess fees even when no Department records
are located as a result of the search or when Department
records that are located as a result of the search are not
disclosed; and

'12.8.1.1.2 If the public record is a result of a cooppter output,
other than word processing, the fee for a copy, printout,
or other photograph thereof may be based on recovery of the
actual incremental"coste'of*providing the electronic,

services and products together with a reasonable portion of
the costs associated with building and maintaining the
information system.

12.8.1.1.2.1 The Department shall charge a reasonable fee, if, in
j- response to a specific request, it has performed a
; manipulation of data so as to generate a record in a,,

i form not used by the state. Such fees shall not
j ezooed the actual cost of manipulating the said data

and generating the said record in accordance with the
; request. Persons ==H ap subsequent requests for the
i same or similar records may be charged a fee not in

excess of the original fee.-

.

! 12.8.1.2 The 5-i ^. shall charge requesters who request the following.*

services for the direct costs of the services.

| 12.8.1.2.1 Certifying that records are true copies; or'
.

12.8.1.2.2 sending records by special methods, such as Express Mail,
package delivery service, etc.

12.8.2 Dunlication Fees

12.8.2.1 The charge for duplicatirg records shall be computed on the
basis of Department's direct costs, including both the cost of
staff and the cost of the actual copy.

12.8.2.2 Copyrighted material shall not be reproduced in violation of the
copyright laws.

*
,-8<

.
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12.8.3 Fees for Search and Review of Denartment Records by Denartment
Personnel. The Department shall charge the following hourly rates for
search and review of Department records by Department personnel:

12.8.3.1 Clerical search, review, and duplication at a rate that is
equivalent to the actual cost of an Administrative Acsistant III
at Step 3;

12.8.3.2 Professional search, review, and duplication at a rate that is
equivalent to the actual cost of an Environmental Protection
Specialist II at Step 5; and

12.8.3.3 Senior management search, review, and duplication at a rate that '

is equivalent to the actual cost of an Environmental Protection
' - Specialist V at Step 6. ,

12.8.4 Search and Duolication Provided Without Charce

12.9.4.1 The Department may not bill any requester for fees if the cost
of collecting the fee would be equal to or greater than the fee
itself.'

12.8.4.2 The Department may aggregate requests in determining search and
duplication to be provided without charge as provided in ,

RH 12.8.4.1, if the Department finds a requester, or multiple
requestorc acting in concert, has tiled multiple requests for'

only portions of a Department record or similar Department
records for the purpose of avoiding charges.

12.8.5 Assessment of Fees

12.8.5.1 If the request is expected to require the Department to assess|

fees in excess of $25 for search and/or duplication, the
Department shall notify the requester that fees will be assessed
unless the requester has indicated in advance his or her
willingness to pay fees as high as estimated.

12.8.5.2 In the notification, the Department shall include the estimated
l cost of search fees and the nature of the search required and

estimated cost of duplicating fees.

12.8.5.3 The Department will encourage requesters to discuss with the
Department the possibility of narrowing the scope of the request
with the goal of reducing the cost while retaining the
reqaester's original objective.

12.8.5.4 If the fee is determined to be in excess of S250, the Department
may require payment at the time the infernation is provided.

;

~

l.

i

12 - 9 |
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|
.

| 12.8.6 5teouests for Waiver or Reduction of Fees !,

!

! 12.8.6.1 The Department shall collect fees for searching for, revi9 wing,

d.
and duplicating Departnertt records, except as provided in i

RE 12.8.4, unless a requester submits a request in writing for a |.

waiver or reduction of fees and the Department approves such |
4

i request. To assure that there will be no delay in the i

, processing of open records act requests, the request for a i-

waiver or reduction of fees should be included in the initial !
open records act request letter. -

!;

! 12.8.6.2 Each request for a waiver or reduction of fees must be addressed
,

) to the Director, Radiation Control Division, Colorado Department
of Health." '

'
j 12.9.6.3 A person reguesting the Department to waive or reduce search,

review, or duplication : lees shall -

12.8.6.3.1 Describe the purpose for which'the requester intends to use |
the requested information;

12.8.6.3.2 Explain the extent to which the requester will extract and 1

analyse the substantive content of the Department record; |

12.8.6.3.3 Describe the nature of the specific activity or research in
which the Department records will be used and the specific

''
qualifications the requester possoaises to utilise
information for the inteeded use in such a way that it will
contribute to public understanding; j

i
12.8.w 3.4 Describe the likely impact on the public's understanding of

'

the subject as compared to the level of understanding of
the subject existing prior to disclosure; ;

12.8.6.3.5 Describe the size and nature of the public to whose )
understanding a contribution will be made;

12.8.6.3.6 Describe the intended means of dissemination to the general
public;

12.8.6.3.7 Indicate if public access to information will be provided
free of charge or provided for an access fee or publication
foe; and

12.8.6.3.8 Describe any casusercial or private interest the requester
or any other party has in the Department records sought.

12.8.6.4 The Department may waive or if, from information provided with
the request for Department records made under RH 12.8.6.3, the
Department determines that disclosure of the information in the
Department records is for a public purpose, including public
agency program support, nonprofit activities, journalism, and
academic research, and is not primarily in the commercial
interest of the requester.

12 - 10
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12.8,6.5 In making a determination regarding a request for a waiver or
reduction of fees, the Department may consider the following
factors:

17.8.6.5.2 If disclosure is likely to contribute significantly to
public understanding of government operations or
activities;

12.8.6.5.2 If, and the extent to which, the requester has a commercial
interest that would be furthered by the disclosure of the
requested Depattment records; and

12.8.6.5.3 If the magnitude of the identified commercial interests of
the requester is sufficiently large, in comparison with the
public interest in disclosure, that disclosure is primarily,

in the commercial interest of the requester.

RB 12.9 Partial Pavnent of Fogi. In the case of services which are subject

|
to full cost fees, the Department may bill monthly for any service

l rendered.

RE 12.10 Method of Payment. Checks, drafts or money orders for payment of
fees shall be payable to the Colorado Department of Health.

RE 12.11 seu le of Fees for Materials Licenses and Other Radiation Control
Services

| 12.11.1 Applicants for radioactive materials licenses, other regulatory
!

servicies and holders of materials. licenn es shall pay fees for the
categories of services listed in this Part, Appendix A. License
applications received prior to the effective date of this rule shall
be billed in accordance with the fee schedule, as updated by the ,

hourly rate in effect at that time the service is performed. j

12.11.2 Por each service provided subject to full cost feas, records will be
maintained of time spent, using reasonable accounting procedures by
at least 15 minute intervals. A summary of time spent on any
activity will be provided upon request. ,

12.11.3 The Department will adjust all fees and the cost per man-hour every
six (6) months from the effective date of these regulations based on
the Denver Consumer Price Index for All Urban Consumers. An updated ;

version of the fee schedule will be available upon request. Every
two (2) years from the effective date of these regulations, the

,

Department will review the fees and the Department's costs. If the

| adjusted fees and costs for any categories diffor by more than ten
percent (10%), the Department will propose a revised fee to the Board
of Health for those categories.

!
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RH 12.12 ZA11 pre by Aeolicant or Liernsee to Pay Prescribed Fee
!12.12.1 In any case where the Department finds that an applicant or a
|

licensee has failed to pay a prescribed fee for any licensing or I

inspection activ,Lties required in this Part, the Department will not
process any application, may suspend or revoke any license involved
pursuant to RH 3.2.3 and may request action pursuant to Colo. Rev.
stat., Section 25-11-107 (4) (1989 Repl. Vol. 11A). Staff timei expended in collectica of any fee not paid within sixty (60) days of? the data due will be billed at the Department's hourly rate,

12.13 Penalties

12.13.1 A $15.00 penalty will be assessed for checks returned to the
Department due to insufficient funds.

12.13.2 Late Payments

12.13.2.1 A penalty shall be assess'ed to any person whose fee is collected
by a collection agency.

'
12.13.2.2 The penalty shall be equal to the fee charged by the collection

agency.

Rh 12.14 severability. The provisions of this Regulation are severable, and
if any provisions or the application of the provisions to any |

,

circumstances is held invalid, the application of such provision to <

other circumstances, and the remainder of this regulation shall not
be affected thereby.

i

)
i

I
!

|

l

!
l

1

!

|
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Part 12
Appendix A

Sessmn.s or rass rom manroacrrvs unTsarALs
LrCENSEES AND OTEER REGUIATORY SERVrCES i

category of Materials License category of Materials License
and Types of Fees .2 and Types of rees ,2t 2

1

-

.

1. Special Nedser Mannel 1.C lacesses for & and use of special |
*

medser masenal in sealed sossess

1.A. , f h= for posessame and use of 200 coesmond in devices need in industnal*

e anessunng synens suchuhng x-ray
| grasis or snore of pin- in
l fans or 350 grams or mese of E235 in fluosuscence analysess.

fI annenled form or 300 grams at more of
)^

G233 is unaseied fans. His indades .
. _ , ,

.e e has es--en us., t e e 3540 i
..

as hemoses asshonmug & cudy. Assemat 1540
'

Ah' $410
I,

Annant $200B0 nampen a.
l

Rasenac $490

1.IL tacenses for secapt and storage of Non-soutane $1400*
!

spent fuel at so independest spent feel Amment sgo
seosage inssaustson OSPSI).

1.D. AB other special sucient sisterial
" e=5Pt hcesses authonung

Amasal $16D0 specist nedear amenal in m fann
.

in hations that would constitute a
critical quantsy.

*.;, .

Near I area- $740 *
Ramonel 3740

!A -*=d-' 3250

Impana ,

Roetane 3740 |
.

No mine seso ||
|Annual $900
I

| 1
'

i
1

|

|
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1 ,

'

*
|
i . ,

| +

i
;

.

4

4 6

; Category of Materials License
and Types of Fees .2 Category of Materials Licenset !

and Types of Fees .21

)
J

!
'

2. Somos Masenal
'

|
,

2A. Lcmaeus for possaemos and use of,

, souses masenal in secovery operamans IIL Losescs for & and use of a J,

"""** bW| such as smiuing, im sisu leachsag, heap.
i inaches, s a==e useamm min

Apphcatio. .
| - to useamma human-gje.

. . New beense 3120 l

,

"

ese buying seamans, inn esshamps Ramomel $120
|- insMisies and in psossemag of osus Amendment $120 .

! eumsmeieg souses namenal for o*=n== IMPecison i

} ' cf mesmis other than asennus or I3 !g
j thosme, inesading beenns aunceimes |4,,,, g33
-

the penmammen of hypsoduct ausse

| -mannan (seguy) geen somsoe amenenni 1C. All other e,ome anseenal I-
; sesouery ap===aa== and heemass.

~

j
N or & asemens as bceaee 3850. W $e00

3 **E 8' M ** Amendascat $400
; possamos and of a inoEity I p.n.n=
t in a standby smode. n===== 3 ego

'

j Nospeousame 51600,

Assual $1110.";;'' =

New bessee Fun Cast
.

|
| 1 Ilypsoduct Matenal. Naturauy Occurnag andItamsuel Fan Costi Accelerator PWuced Itadioactive Materiala - -a- --e Full Cost

lampoemos 3A. Leemmes of bsced scope for posseseca
Itouner Fue Cast and use of redsoective inneenalissued
Nos.sommee Full Cost Punuant to ItM 3.11 for m or

IAmmeal- Omas I $65330 "=~enas of inesas consamag
Osss II 33550 '*d'''''i'* **'*"*3 I*' 8"""*"*3

AN Other $22930

APrbC888o8 -
N w ucease s2500

Rreemel $1500
A m*=stan*=t 3250
jaar===asi

Routine 12200
Non. routine $2200

Annual 53670

1 A Class ! License includes milt licenses issued for the extraction of uranium from uranita ore. A
Class !! License includes solution mining Licenses (in-situ and heap leach) issued for the extraction of
uranita from uranium ores including research and development Licenses. An m ther" License includes licenseso
for extraction of metals, hoevy metals, ...:d rare earths.

,
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1

l

i4

l

i

|
i Category of Materials License Category of Materials License ,

| and Types of Fees .2 and Types of Fees .2 j
t 1

i |
! |'

,

,

i 1.B. Other heemmes for & and une of 3.D. t - authannag distribution of'

sadsonceswe sanoenal for pe=== mar a radio- phar ====ar, generators,
q - - . _g of ieems comenining reagens kiss, and/or sources or dances
j =d==aw massenal for comanesesal not invoinng peessemag of sadsometswe
. w enerasuman. mawnst
i *

A,." Apphestion --

| New Lacesse $1400 New Ucease 51200
| Reasual 32500 Renewal 3540
i Ah 3590 Aracadament 3330
! 3"f'*""" 188Pection
i Rounae $1100 Routiae 3B60
- Non-soutane 52100 N .-_ $1300
$ Anneal .$1790 Aamual $14B0
!i

3.C Jassames authoriang the pra"*""F or 1.E. Desases for man and use of,

naamefacture and thstribution or redscactw ma**rsal is sealed sources for,

sedseribusson M ' ' irrad=*-= of saatenals where the source
gm seassa: hits, and/or sonacas is not seasowed faces its shield (self.

d

j and deness contaimag Mw=aw shielded units).j mesesiaL

Apphcotion -
Appbcmoom - New Lacense 5540

New lacesse $3600 Renewal 5510
Reeseel 515 7 Amendment 3270
Ah* $490 laspecuan
- , _ _ -

, Routine 5490
maa=*=* $1500 Noe-souume 3740
Noswoonee 33000 Ammaal Seco

Amasal . 34250

SF. laceascs for gw=, =-- ams use of less
than 10,000 euries of r=de -tswe masenal
in scaled sources for irr=d==r== of
materials where the source is caposed for
irmlistson pup

Application -
New laccase $1300

Renewal 5430

Amendment $370

laspection
Routine 5620

Non-soutine 51400

Annual $1790
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category of Materials License category of Materials License
and Types of Fees .2 and Types of Fees ,2t t

7

!

a

i
| 1G. IJseases for passammon and use of 11. Lacesses issued to dennbuse isens
I 30,000 curies or snose of redsoecieve sossaamas redacacesse mesensi or

useenal in seeind samans for irradiation quantatses of redsometsve metenal which,

; of sentennis whose the souxe is esposed do not sequae devien evaluanos to
1 for irradsatson purposes. pesons esempt iscat the honessag

; requirements of Part 3, exept specific
liccases authorunag rushmenbution off,, * .i

j New Iacense 'S4900 inasms that have been maaha sand for !
.

Ressual $2000 detribussos so persons smacrally beensed
'

A* 5490 by the Nucisar * . fCose--
1==P"*=a= or an Agmement 5este. [

'

| Ilousse $1100

; Non-somenc $1500 Apphcation -
Amed 36400 New tacense $2000

Remenal $1300
( lit lassenes ima=ed no dastribute itses Asma.d-, e 3370

; comessmang =d a===ve smosenial which laspecanoe
sequaes device sowiew to peacas Routine $490'

d esempt Isom the becamag segescaments Non-routsee SM
of Part 1 Aamuel S2960 ;*

; i

| ?,. '- - - - - 3J. t ====== issued 80 distritmee items |

1 NewIJeesse $2200 mneminier radaame'ive sentenal tahich |
; Renown! $1200 sequae aseled sousee and/or device

'

- Asneedsment $210 review to persons peacraby Ewaned,
3"ar"*'aa except specific heemses ' -4

8'a=*=- $140 redistnhetine ofineses that have been
j Non soutine sMo authonsed for detribussom to pe=a==

] Aamus! $2460 geacrapy leesesed by the Niscisar
4 Regalesary th=- or,an Agreement

State.
,

-

i Apphcation .
New r -.=, sz100;

j Remenal $620

j Ar===d-=t 5420
laspectioni

Routine 3140 1

Non-roatine $740 |1 -

Annual $2930 !

|
,

!
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category of Materials License category of Materials License |

and Types of Fees ,2 and Types of Fees 2 ;t t

|-

|

I

31 IJona'er l'ued to estnbete isens 3.N. Laceanas that authorse memons for other
contassing u * s=ratenal or h except (1) heemmes that ;

questataes of sadioacuve maannal which authonse saltwanen and/or leak easting i

do not sogasse aseled or device sewer serviens only are subpet so the fees
'

80 Pomons Passapy hemased,esempt '

*apacme heemmes authonnag 8Pecired in fee Casesory 3.P., and (2) i

sedutnbemos of hasus that have been licrasses that anthorne wasee desposal
authonsed for - so pessoas services ase subpect to the fees specafsed

.'

gesandly liosased by the Nuclear is fee.Casesones 4A.,4.B., or 4.C.
Iteg= amer =y r'h or an i
Agroceemt Sase. Appbcation . ;

New I ===== $1500
'

,

$360I.'fiew Liosase $2000
,

' A =*=d=*=t $430
31000

a ===d-* $310
,

$-Q |Non-soutine s'M0
3740 ,

Ananal $1720 -

g g

3.0. Lassenes for pr==== and use of !
'

AL. IJceases of a bsomd scope for possessoa
and use of sodioactive masenal for redsagsphy &

semansch and dev=aar===* tinich do not ,

a. manna, -I detribution. AW=a= . i

New laosase $3200 |

.;,' r :. Ramewel $1900 ;^

New lacease 32500 Aht 1520 !

Rassuel $2100 lasy-ena=
^^* $540 Routine $1300 :
"

--

. N=. -

$2700
'

_ , .

Routiac 31000 Amaual 54990 ?

Non-routanc 31300 !

Amamal 32B90 3.P. Lacmasas for the see of radaoactrue I
sansenal in portable gaugsag devicca.

3.M. Other licenses for pomenece and use of '

rad aar*=ve mesenal for suscarri and Ap-4acation . *

u , which do not authensed New Wase $460 |
rr===ercial distntmeios. gg g

Amendmear 3350
,

New IJeense $1300 188Pection

Rasewal $1200 Routine 51110 |

A =e=d=e=' 3670 Non-routine $1110 I
laspection Annual $100

Routme 3860
Non-soutine $1000

,

l
Annual 31440 |

,
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i

e

!

I category of Materials License category of Materials License
arui Types of Fees *8- and Types of Fees ,21 1,

;

,

10. All other speanc sedicactsve amierial 4JL lacceses specirumley authonneg the,
'

licenians, euespa those in fee ^ ^ receipt of waste byproduct masenal,.-
4A through 9.D. sowcc material, special secteer sessenal,

,

or assurally occurring and har
v Apphosace- produced unsterial ison other pessoas

1 New Luease $$40 for the purpose of packaging or
.

Rame=al 5540 sepechaging the masenaL The bconsee
' a- 3410. will depose of the sessenal by transfer to '

laspectson another person authonsed to seceius ora- $1300 despose of the materimL
]

q

Noswomane $1300t
,

)i Asemal 3B30 A;;" --
|

,

New Uceesc $30(n I
j 4A 1 wa==== speciGently authonneg the Resenal $2000

seceipt of masse hypsoduct masenal, Ah' $210
i -souses massenal, special ancesar masenal, inspectioni or assurally oncurmag and % Rautanc $2200

*

; psoduced suiterial inom other pessons Nossousiac $1100
; for the purpose of commesnfal chsposal Amaual 35300
1 by land inuist by the basasse; or

,f licenses a='h'minuar contagemey snarage 4.C Lenames speciracally -- ' ; the; of w % weme at the sine mesips of papachased = esse hypnduct
i of nuclear power senceom; or beneses smasenal, soune sessenal, special nuclear
| nor ameament or depoemt by ' masenal, or assurany occurnag and

and tansser of paciages to another accelerator psoduced masenal fsoon other
| pessoa authonned to nemive or chspose persons. The h will despose of the
j of weste sussenaL misterial by transfer to another pence

authorned to seceive or shepose of the
! Appiscatson - materiali

New beemse Fun Cast
| Remenel Full Cost Appheasson .
: Ah* Fuu Cost New bcease $3000
) le Remenel Slono
: Romane Full Cost .A -t $250'

Non-souane Fun Cost sampvar=
; A -f $32960 Routine $1700
; Nossoutine $2200
i

Amaual $2960
!
<

:
,

i
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1
+ .

,

4

!

| category of Materials License category of Materials License
j and Types of Fees ,2 and Types of Fees .2t t

i
a

l
t
!

4

i

i -

!
=

5. Wes Emspag A % Used h W Sousee
1 Masemat speaal Nedear Moseral, or Nueuseur .

5A - sor- and use d ose ,ne, a.d m p,,d I uneenal,
1

i by,seduct h souses mecenal
"*""'I '

. occuenug and an'*h''psoduced. 7A lamenses issued for human use d'

i *

f assamal for weR loging,mes marveys, anmennLsouses mascent

and unser sendus other shes Acid 8 Penal modear memnnL er assusney

j Doodsag treact seedias.
- ,

esemenng and asselesamor psodused
mesen iin essa d sommes coni d i.

| Apphennon - sciesberapy devues.
New1 w IMoD,.

| Rameual IN Appisension .'

* Ahr sM Ngw Lacette $36499

Inspeeman Ramsual SB50
,

4

Roueme 3 60 Amendenene $4d0, .

* *>3a= - 30d0 -,,,

! Ammmel 34 s10 Ramesse $1300
Nowomane 53000;

; 5.B. t 3====== for and use d Assual 35540

| bypsoduct aseenal for finid floodmg
1 tunner seud=s. 7.n. Lemmens e bened sempe i===d so

.

4 modead or suo or mese
; .."^

phymamms authonnag sussesch and-

1 Newlassene Pus Cass P sesseding human use d*
.

Rassual PuE QIse sanomespue meessial, sousee ==manen=e!
' .

j A mamement Pus Case special muensar samannel, or seemony
j 3MPamies occurring and asesiesuser psoduced j

: Rauene sm m sensie se,s m min,s n.d m. !
!j Non sommae S1100 emmeanned la estashesopy dewiess.

2 Ammuel SSR50
,

1

i Apphsamos -

!
E N= dear i* - New Emnase 32500

! LA. Licumses for casamescent aam-a a= and # 38j laundry of items W with
sedsoecesse mesenal, sousce anseenal, 3""r""'""*

{ special aussear masennt,or -ay a- $1100

j occurring and h produced i; $1900
**888=L- .Anasal 54760
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Category of Materials License Category of Materials License !

and Types of Fees 8 and Types of Fees.:2 s

,

7.C Other hosenes issued for human use of 2ng4 9.IL Safay evalmaans of h or peh contaanag
|

me=erial, source mestanal, and/or naturally occurnng redsonstrve matsnal, sourse massarial, special nuclear
and ascelernser prodmoed ramesnal except mmerial in matenal, or namwally occurras and accelerator
sealed sowces contamed in teletherapy devices. @ed maanal MW in accordarice with

the unique *Wdaa== of, and for use by a single
Applicat,on .. . applicant, except reactor fuel devices. iNew ljcense 3760

*

Renewal $1100
Evaluation Full Cost

Amndment M
Amendment Full Cost

inspecion Annunt $1760
Roudne $1100
Non-restane $1600

9.C. Safety valumnon of sealed soursue aa=*===r
Ammual $1"J90 W W soeros numanal, special nuc.' ear

masanal, or naamrany oomanns and accensnaar.

3. Civil Defense puheed mansnal, escept sencear fuel, for comunercaal
devibuna

3.A. T =a=='aan for possessaan sad use of radioactrve
maesnal for civil defense achwanes. Evakishon PeR Cost

A ===A===d PmR Cost*;;" - - . 'g 37g
New lassmee 3620

Racewal SCO
9.D. Saday evahashes of sealed sources condammeg

2

Asammemmat M byproduct ==a-af, samme = a.m.1 special anclear i
la8Pechen amannal, or askaraEy eesumag and accolander

Rosame N
prednood =====1 mm.afaammed in accordsmee wish

N88Heuene N the enigme _; '' ef, and for use by a single :Anamal S7# '
apphosat, esempt :=ader Smel

9. Device, Psquk:ct, or Sended Seems Safety Evakiasson
Evaluatina Ptill Cost
Aw Pull Cost

9.A. 81 sty evalsehoe of dennes or predeces =a=uar Ananal S390
byproduct ==amanf, souros asneenal, special anclear
munanal, or nasarally esameng and amoelersaar
Produced saaseral escept reactor fuel denom, for 10. Transportaban of Radioactive Matenal
comsmarcal duenlmiina.

- Evatustico Fan Cost *11. Review of Standardena Spat Fuel Facilities
Amsedment Full Cost

.

Annual $3630

.
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.

; Category of Materials License Category of Materials License
and Types of Fees 8 and Types of Pees 88 |

2'

==-

i,

l

12. Specal Projects 17A General hcenses (In-Vitro)

12.A. Special Projects and an uses of radioactive matanal 35004

i which are r.ot included in any other category.
1

; Application Full Cost 18. Iow-level Pad ==<tive" Waste Access Approval
'

Approval Tuu Cost
Full CostAmendment Full Cost - '

inspection Fuu Cost*

: 13. Spent Fuel Storage Costs 19. Hourly Rate

14. Byproduct mansnal, source awarial special nuclear $119
m* rial, assuraDy occumng or accensrator produced
rednessasve assanal bcennes and other approvals 20. Transfer of Records to t, _ ^ Pursnaat to RH 4A0.

,
- 4a ; _ -:---> -

[ Wh or site restershon actmhss. 325 per box for indexed paper reconis =d-mad
! Full Cost in sense standard file sternes bossa. )

1

15. Eanarsmacy *v fur Cost for socords act indssed anWor f
requmag supedaging in sense standasd storage

15.A. Faergman suspense regemas over lo man 4ours in boxes.*

any 12 consecuerve suonibs

I
Full Cost

15A Esmergency response'
andp M g

,
)

fab Cost i
j

16. Analyucai n-- '_d )

Full cost

.

17. General Ucenses

17.A. Genml Ucenses (Gauges

and other similar devices)

s100"

.
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!

i Footnotes: ,

- -, .

: 1. Separate charges will be assessed for applications for new licenses and |
2 approvals, issuawe of new licenses and approvals, amendments and 1

renswals to existing licenses and approvals, safety evaluations of |;

sealed sources and devices, and inspections. The following guidelines i

apply,to these charges j
1

i (a) Renewal fees - Fees for applications for renewal of materials ,

licenses will be assessed on an annual basis pursuant to RB 12.4.4.1 i
. .

1for each category, except that fees for applications for renewal of,

licenses subject to full cost fees.arw due upon notification by the
t Department.

I 1

! (b) Amendment fees 1.

(1) An application for an aasmhaent to a license or approval
classified ~in more than'one." fee' category must~be accompanied by4

the prescribed amendment fee for the category affected by the
amendment unless the amendment is applicable to two or more fee

,
'

j categories in which case the amendment fee for the highest fee

|
category would apply.

; (2) An application for amendment to a materials license that would
! place the license in a higher fee category must be accompanied..

j' by the prescribed application fee for the higher fee category.

| (c) Inspection fees
i

). (1) Fees for routine inspections will be assessed on an maanal basis
; pursuant to RE 12.4.6.1.1, except that routine inspections

subject to full cost fees are due upon notification by the
,

D*Partment.
. .

i' (2) The inspection fee for licenses covering more than one fee -

category will be charged only for the highest category assigned
to the license, if the inspection of the entire license is done
at the same time.*

.

(3) separate charges will be assessed for each non-routine .'

inspection which is periormed. ;
,

(4) For a license authorizing use of material at more than one-

! address, a separate fee will be assessed for inspection of each
location, except that if multiple installations are inspected
during a single visit, a single inspection fee will be assessed.

! (5) The frequency of routine inspections are those established in
the Radiation Control Division Inspection and Enforcement'

! Manual, and will be in accord with the frequencies established
by the U.S. Nuclear Regulatory Commission for similar types of;

| licenses.

!
.

. ,

f
'
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1

*

,

2. Applications for new licenses or renewal of existing licenses that cover<

| both special nuclear material and radioactive material and/or naturally
occurring and accelerator produced material in sealed sources for use of

,

gauging devices will pay the appropriate processing fee for category
1.C. only.

'
3. Fees will be charged only when service is requested or required by an

authorized person outside of the Department who has legal authority to |

,
make such requests, except for analytical procedures required to j

; investigate the loss of control of radioactive material.

2 4. Fees are for each license at each facility.

5. Fees for general licenses are annual fees, and are due July 1 of each'

; year Non-routine inspections of general licensees related to 1)
exposures to individuals or 2) release of radioactive materials in-

i excess of limits established in Part 4 of these Regulations will be at
i full cost.

,

k

'

!

,

'

..

T

i

k
*

i

k
1

I

;

;

i.
,
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PART 13

PENALTIES FOR VIOLATIONS
.

RH 13.1 PurT>ose and Scope

13.1.1 The regulations in this Part set the criteria and specific procedures
for notification of violations and the imposition of civil penalties
under 25-11-107 (5) , CRS 1973 as amended.

RH 13.2 Definitions

13.2.1 " Civil Penalty" means any monetary penalty levied against a licensee
or registrant because of violations of statutes, regulations,
licenses, registration provision or order issued thereunder. Civil
penalty does not include any criminal penalty levied under 25-1-114
or 2 5 -11-107,. .C .R.S- .1SJ3 .as amaM ad.. ..... ... . .. .

13.2.2 " Materia] False Statement" means a statement that is false by
omission or commission and is relevant to the regulatory pr,gcess.

,

RH 13.3 Penalties and Severity Levels
,,

13.3.1 Any person who violates any license or registration provision of 25-
Il-103 or 25-11-104, CRS 1973 as amended, regulation, or any license
or registration certificate condition, regulation or order issued
thereunder shall be subject to these civil penalty regulations except
as provided for under 13.4.

13.3.2 violations are categorized in six levels of severity to reflect their
public health or worker safety or environmental significance.
Severity Level I represents the most significant actual or potential
nazard; Severity Level VI represents the least significant actual or
potential hazard.

13.3.2.1 Examples are provided in Appendix A for determining the
appropriate severity level and will be presumptively correct.
However, the severity level of a violation will be determined
based upon the criteria in 13.3.2, above. The examples are not
and do not create new requirements, but are predicated on existing
regulatory requirements.

13.3.2.2 For violations not listed in Appendix A, the severity of a
violation will be characterized at the severity level best-suited
to the significance of the particular violation.

RH 13.4 Exemotions

13.4.1 A civil penalt'y will not generally be assessed for a violation which
was unavoidable to prevent loss of life, personal injury or severe
property damage or there were no feasible alternatives, and provided
that proper notification was provided to the Department.

13 - 1
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13.4.2 A civil penalty will not generally be assessed for violations i
resulting from matters beyond the control of the licensee or 1

registrant, such as equipment failures that were unavoidable by I
reasonable quality assurance measures or management controls. |

,

13.4.3 A civil penalty will not generally be assessed if interlocks are i

| bypassed for short periods for maintenance or for quality control
procedures provided that alternative safety procedures are
isplemented.

RH 13.5 Notification and Imoosition i

l

13.L.1 If the Department has reason to believe, based upon facts available '

to the Department, that a person has committed any violation of any
licensing or registration provision of 25-11-103 or.25-11-104, CRS !
1973 as amended, regulation, any license or registration certificate, I
or order issued thereunder, it shall notify such person within a '

reasonable time specifying - - - - - - -

i

1

13.5.1.1 The date and factual basis of each act or omission with which such |
person is charged;'

|

13.5.1.2 The particular provision of the statute, rule, regulationt, order,
license, or registration certificate violated; and

13.5.1.3 ''Necessary actions required to bring the licensee or registrant
into compliance.

13.5.2 The notification required by RE 13.5.1 shall be sent by the
Department by certified or registered mail, return receipt requested,
to the last known address of the alleged violator. Any notice may be !
served by the Department by publication in a newspaper of general )
circulation in the area of the' licensed facility or activity that is

'

the subject of the notice, if the Department's efforts to serve by
mail are unsuccessful. Service shall not be incomplete due to any
refusal to accept service.

13.5.3 The alleged violator shall have thirty (30) days following the
receipt of publication of the notice to submit a written response
containing data, views, and arguments concerning the allegad
violations and proposing a reasonable time for abatement *. In
addition, the alleged violator may request an informal conference
with Department personnel to discuss the alleged violations. Such
conference is to be held within the thirty (30) days allowed for a
written response.

13.5.4 Within thirty (30) days after the time allowed for the written
response and informal' conference, the Department shall issue an order
af firming or dismissing or otherwise disposing of the violation and,
if the violation is affirmed, setting a time for abatement.

13.5.4.1 The time for abatement shall be that reasonably necessary to
achieve compliance given the severity of the violation and the
actions necessary to correct the violation.

13.5.4.2 The order may be modified and the time for abatement extended for
good cause shown.

13 - 2
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|

4

13.5.4.3 Immediate abatement may be ordered to the extent necessary to
remove an imminent danger to public health, worker safety or the
environment.

13.5.5 Any person failing to comply with an order issued' pursuant to
RH 13.5.4 shall be subject to a civil penalty of not more than five
thousand dollars ($5,000.00) for each violation specified in the
order.

The amount will be based on the following Severity Level Table as13.5.5.1
adjusted in the discreti'on of the Department based on
consideration of willfulness of the violation and good faith of
the alleged violator in achieving compliance, but in no event may
the penalty exceed $5,000 for a single violation.

,
.

Dollar Arounts of Civil Penalties
Severitv L' vel- *Penaltv'~ '~

~' ~ 'e
I $5,000

!

| II- $2,500
III $1,250 .;.a

IV $ .625
V $ 300 __

VI NONE

13.5.5.2 'The Department may compromise, mitigate, or remit any such civil
penalty as justified by written documentation.

13.5.6 Upon determining that a person has failed to comply with an order
issued pursuant to RE 13.5.4, the Department shall notify the person
within ten (10) days by certified or registered mail, return receipt
requested, of the proposed amount of any civil penalty. Such person
shall have ten (10) days after receipt of the notification of the

, proposed penalty within which to request, in writing, an informal
>

! conference in which all relevant infomation concerning the violation
and penalty, including all information which the alleged violator may
submit, shall be reviewed by the alleged violator and an authorized
representative of the Department. If such conference is requested, '

the alleged violator shall provide the Department with all relevant
information, in writing, at least three (3) days prior the
conference.

13.5.7 .Following the conference pursuant to RB 13.5.6, or upon the
expiration of time allowed for requesting the conference if no
conference is requested, the Department shall either dismiss ~the
penalty or order the penalty fixed and shall cause the order to be
served personally on the alleged violator or his designated agent ,

within forty-five (45) days of the mailing of the proposed penalty
'

pursuant to RH 13.5.1. The order shall notify the alleged violator
of the right to request a hearing within thirty (30) days, such
hearing to be held in accordance with 24-4-105, C.R.S. 1973 as
amended, to determine all of the following:

,
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i

13.5.7.1 Whether the alleged violation exists or did exist;
i

13.5.7.2 Whether the actions taken or to be taken are or will be adequate
to correct the violation; -

13.5.7.3 Whether the time set for abatement was reasonable; and
13.5.7.4 Whether the civil penalty is reasonable in light of the statutory

criteria upon which it is based.

13.5.8 Upon the request for such a hearing, the order shall be stayed
pending the results c.f the hearing and any subsequent judicial
review.

13.5.9 nt the request of the Department, the Attorney Gene,ral may institute
a civil action to collect any civil penalty imposed pursuant to these
regulations.

.. .

'*.a

_

..

.
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APPENDIX A
SEVERITY LEVEL EXAMPLES i

Severity Level I j

1. Single exposure of a worker in excess of 25 rem to the whole body, 150
rem to the skin of the whole body, or 375 rem to the hands, forearms,
feet or ankles.

2. Annual whole body exposure of a member of the public in excess of 0.5 |
.

rem. ,

3. Release of radioactive material to an uncontrolled area in excess of ten i

times the limits of RH 4.35.1.2 of these regulations,
i

4. Expo'sure of workers in controlled areas in excess of t,en times the j
~

limits of RH 4.6.1.1 of these regulations. j
i

Violation sf Department-of TransportationhDcT) requirements pursuant-to-5. RH 17.15.10 of these regulations resulting in whole body radiation .

|exposure of a member of the public in excess of 0.5 rem.
.:. A i'

6. Breach of package integrity resulting in surface contamination or y

external radiation, levels in excess of ten times DOT limits. _ '

7. Radiation levels, contamination levels, or releases that exceed ten i

times'the limits specified in the license.

8. A system designed to prevent or mitigate a serious safety event not |
Ibeing operable when actually required to perform its design function.

9. A Material False Statement in which the statement made was deliberately i

I
false.

10. Deliberate action by management to discriminate against an employee for |
attempting to communicate or actually communicating with the Department |

t as specified in RH 10.5, RH 10.6, and RE 10.7 of these regulations. '

|

Severity Level II

1. Single exposure of a worker in excess of 5 rem to the whole body, 30 rem [
to the skin of the whole body, or 75 rem to hands, forearms, feet or |

ankles.

2. Annual whole body exposure of a member of the public in excess 6f 0.1 i
frem,

3. Release of radioactive material to an uncontrolled area in excess of ,

'

! five times the limits of RH 4.35.1.2 of these regulations.
i

4 .. Failure to make.an immediate motification as required by RH 4.35.1.2 of j'

these regulations. :

i
'

! 5. Exposure of a worker in centrolled areas in excess of five times the .

' limits of RH 4|6.1.1 of these regulations. f
;

i
!

I
i
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6. Exposure of a worker in controlled areas in excess of five times the
limits of RH 4.4 of these regulations.

7. Breach of package integrity resulting in surface contamination or
external radiation levels in excess of DOT limits.

8. Surface contamination or external radiation levels in excess of three
times DOT limits that did not result from a breach of package integrity.

9. Failure to make required initial notifications associated with Severity
Level I or II violations.

10. Radiation levels, contamination levels, or releases that exceed five
times the limits specified in the license or regulations.

11. A system designed to prevent or mitigate a serious saf'ety event being '

inoperable.
l

12. A Material False Statement or a repor ing failure, involving inforn.ation
which, had it been available to the Department and accurate at the time |
the<information should have been submitted, would have resulged in the |
Department seeking further information.

|

13. A Material False Statement in which the false statement was ma'de with
carel,ess disregard.

Severity Level III

1. Single exposure'of a worker in excess of 3 rem to the whole body, 7.5
rem to the skin of the whole body, or 18.75 rem to the hands, forearms,
feet or ankles.

2. A radiation level in an uncontrolled area that exceeds 100 millirem / hour
for a one-hour period.

3. Failure to make a 24-hour notification as required by RH 4.52.2 these
regulations.

4. Substantial potential for an exposure or release in excess of Part IV of
these regulations whether or not such exposure or release occurs.

5. Release of radioactive material to an uncontrolled area in excess of
limits of RH 4.35.1.2 these regulations.

6. Improper disposal of licensed sterial not covered in Severity Levels I
or II.

7. Exposure of a worker in controlled areas in excess of limits of
RH 4.6.1.1 of these regulations.

8. Release for uncontrolled use of contaminated or radioactive material or
equipment which poses a realistic potential for significant exposure to
members of the public, or which reflects a programmatic (rather than
isolated) weakness in the radiation control program.

13 - 6
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I

9. Cumulative worker exposure above regulatory limits when such cumulative
'

exposure reflects a programmatic rather.that an isolated weakness in
radiation protection.

10. Conduct of activities by a technically unqualified person. !

.11. Significant. failure to control licensed material.
;

,
. ;

12. Breach of package integrity.
'

13. Surface contamination or external' radiation levels in excess of, but
less than a faccor of three above DOT requirements, that did not result-

,

from a bresch of transport container.
.

'14. Any Yoncompliance with labeling, placarding, shipping, paper, packaging,
loading or other requirements that could reasonably result in the
following:

a. Improper identifications of the type, quantity, or form of material,
.

b. Failure of the' carrier or recipient to exercise adequate.,catrols. i

i
c. Substantial potential for personnel exposure or contaminati_on, or |

improper transfer of material. !

15. Failbre to control access to licensed materials for radiation purposes
7

as specified by Department regulations, license conditions and orders. -|

16. Possession or use of unauthorized materials or equipment in the conduct
of licensee activities. ,

;

17. Use of radioactive material on humann where such use is not authorized. |
18. Radiation levels, contamination levels, or releases that exceed the

limits specified in the license or regulations.

19. Medical therapeutic misadministrations. !

!
20. A Material False Statement not amounting to a Severity Level I or II i

violation. !

E
i
r

.-

!
!

!

;

!

i
r

I
^

h
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>
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' Severity Level IV,

1. Icxposure in excess of the limits of Part 4 of these regulations not,

constituting Severity Level I, II, or III violations.

2. A radiation level in an uncontrolled area such that an individual couldj receive greater than 2 millirem in a one hour period or 100 millirer. in
any seven consecutive days..

4

3. Failure to make a 30-day notification as required by RH 4.53.1 of these
regulations.

4. Failure >to make a written report as required by RH 4.54 or 4.59 of these
regulations.

5. Package selection or preparation which does not meet DOT requirements,
but does not result in a breach of package integrity or surface
contamination or external-radiation. levels.in excess of DOT <
requirements.

Failure to maintain patients hospitalized who have had cobalt 10,
. . _

6.
cesium-137, or iridium-192 implants,. ~~

7. Medical diagnostic misadministrations. -

8. Failbre to conduct required leakage or contamination tests.
9. Failure to use properly calibrated equipment.

|

10. Other violations that have more than minor safety or environmental
significance.

;

Severity Level V

1. Public health or worker safety or environmental items of minor
significance.

Severity Level VI

1. No public health or worker safety or environmental items of
significance.

l

.-

!

I

i

.

!
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PAR 1 14

LICENSING REQUIREMENTS FOR LAND DISPOSAL OF LOW LEVEL RADIOACTIVE WASTE

General Provisions

RH 14.1 Purpose and Secqe.

14.1.1 The regulations in this part establish procedure, criteria, and
terms and conditions upon which the Department issues licenses for
the land disposal of low-level radioactive wastes received from
other persons. The requirements of this part are in addition to,
sand not in substitution for, other applicable requirements of
these regulations.

*

14.1.2 The regulations in this part do not apply to disposal of byproduct
material as defined in the second definition of " byproduct
material" in RH 1.4 of these regulations in quantities greater
. than 10,000 kilograms containing more than 185 MBq (5 millicuries)
of radium,226, or disposal of waste as provided for in Part 4 of
these regulations.

14.1.3 This part establishes procedural requirements and perforuance
objectives applicable to any method of land disposal. It
establishes specific technical requirements for near-surface
disposal of low-level radioactive waste which involves disposal in
the uppermost portion of the earth, approximately 30 meters.
Burial deeper than 30 meters may also be satisfactory.

RH 14.2 Definitions. As used in this part, the,following definitions
apply:

" Active maintenance" means any significant activity needed during
the period of institutional control to maintain a reasonable
assurance that the performance objectives in RH 14.18 and 14.19
are met. Such active maintenance includes ongoing activities such
as the pumping and treatment of water from a disposal unit or one-
time measures such as replacement of a disposal unit cover.
Active maintenance does not include custodial activities such as
repair of fencing, repair or replacement of monitoring equipment,
revegetation, minor additions to soil cover, minor repair of
disposal unit covers, and general disposal site upkeep such as
mowing grass.

" Buffer zone" means a portion of the disposal site that is
controlled by the licensee and that lies under the disposal units
and between the disposal units and the boundary of the site.

" Chelating agent" means amine polycarboxylic acids,
hydroxycarboxylic acids, gluconic acid and polycarboxylic acids.

14 - 1
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! " Commencement of construction" means any clearing of land,-

excavation,-or other substantial action tha': would adversely^

affect-the environment of a disposal facility. The term does not
mean disposal site exploration, necessary roads (cr disposal-site,

exploration, borings to determine foundation conf.ations, or other
preconstruction monitoring or testing to establish background'

information related to the suitability of the disposal site or the
; protection of environmental values.
;-

" Custodial. Agency" means an agency of the government designated to,

: act on behalf of the federal or state government owner of-the
; disposal site.
(.
; " Disposal"- m ans tL 1 solation of radioactive wastes from the
; biosphere inhabited by man and his food chains by emplacement in a
j ' land disposal facility with-no intention of retri, eval. }}

I
'

* Disposal site" means the portion of'a land disposal facility j;, which is used'for disposal of waste. It consists of disposal
; units and a buffer zone. ]
i

1+ " Disposal unit" means a discrete portion of the disposal site i
<

,into which waste is placed for disposal. For near-surface 1
disposal the unit is usually a trench.

|

" Engineered barrier" means a man-made structure or device that is
' intended to improve the land disposal facility's ability to meet ;
the performance objectives in this part.

i
1

" Explosive material" means any. chemical compound, mixture, or
idevice which produces a~ substantial instantaneous release of gas ;

and heat spontaneously or by contact with sparks of flame. !

" Hazardous waste" means those wastes designated as hazardous by |U.S. Environmental Protection Agency regulations in 40 CFR Part i
261. I

l

"Hydrogeologic unit" means any-soil or rock unit or zone which by )
virtue of its porosity or permeability, or lack thereof, has a
distinct influence on the storage or movement of groundwater.

-" Inadvertent intruder" means a person who might occupy the
disposal site after closure-and engage in normal activities, such
a agriculture, dwelling construction, or other pursuits in which
an individual might be unknowingly exposed to radiation from the
waste.

" Intruder barrier means a sufficient depth of cover over thea

waste that inhibits contact with waste and helps to ensure that
radiation exposures to an inadvertent intruder will meet the
performance objectives set forth in this part, or engineered
structures that provide equivalent protection to the inadvertent
intruder.

" Land disposal facility" means the land, buildings and structures,
, ,

|and equipment which are intended to be used for the disposal of
low-level radioactive wastes. 1

|
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" Monitoring" means observing and making measurements to provide
data to evaluate the performance and characteristics of the
disposal site.

"Near-surface disposal facility" means a land disposal facility in |

which low-level radioactive waste is disposal of within
approximately the upper 30 meters of the earth's surface.

"Pyrophoric liquid" means any liquid that ignites spontaneously in
dry or moist air at or below 130cF (54.4cC).

"Pyrophoric solid" means any solid material, other than one
classed as an explosive, which under normal conditions is liable
to cause fires through friction, retained heat from manufacturing
or processing, or which can be ignited readily and which ignited'

~

burns so vigorously and persistently as to create a serious
transportation, handling, or disposal hazard. Included are
spontaneously combustible - and- water-reactive-materials e -
" Site closure and stabilization" means those action that are taken
upon completion of operations that prepare the disposal site for
custodial care and that assure that the disposal site yQ1 remain
stable and will not need ongoing active maintenance.

" Stability" means structural stability.
-

~" Surveillance" means monitoring and observation of the disposal
site for purpoces of visual detection of need for maintenance,
custodial care, evidence of intrusion, and compliance with other
license and regulatory requirements.

" Waste" mec 2s radioactive waste other than:

1. Waste generated as a result of the defense activities of the
federal government or federal research and development
activities;

2. High-level waste such as irradiated reactor fuel, liquid
waste from reprocessing irradiated reactor fuel, or solids
into which any such liquid waste has been converted;

3. Waste materials containing transuranic elements with
contamination levels greater than one hundred nanocuries
(3700 bq) per gram of material;

4. Byproduct material as defined in section 11.e. (2) of'the
" Atomic Energy Act of 1954", as amended on November 8, ;
1978;* or |

,

5. Waste from mining, milling, smelting, or similar processing |
'of ores and mineral-bearing material primarily for minerals

other than radium;*

The disposal of~these materials is licensed under Part III of the !*

regulations. I
!

|

|
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I

[ RH l'4.3 License Reauired

14.3.1 No person may receive, possess, and dispose of waste received from;

other persons at a land disposal facility unless authorized by a-

license issued by the Department pursuant to this Part, and Part5

III of these regulations.
! . : -

14.3.2 Each person shall file an application with the Department pursuant
; RH 3.8 of these regulations and obtain a license as provided in
'

this part before commencement of construction of land disposal
facility. Failure to comply with this requirement may be greunds i

for denial of a license. i

* .RH 14'.4 Reserved
{ v. .

| RH 14.5 content'of Anolication. In addition to the requ'irements set forth
'

! in RH 3.9 of these regulations, an application to receive from
; others, possess-and dispose- of wastes shalkconsist of general

information, specific technical informati.on, institutional
information, and financial information as set forth in RN 14.6

,

through 14.10. g, a'

'

14.5.1 The licensee shall submit written statements under oath ypon
request of the Deputment, to enable the Depare= ant to determine
the qualifications of individuals, the status of site operators,

,'and whether or not additional actions at the site might be,

. warranted.
'

RH 14.6 General Information. The general information shall include each
of the following:

14.6.1 Identity of the application including:

14.6.1.1 The full name, address, telephone number and description of
the business or occupation of the applicant;

I
14.6.1.2 If the applicant is a partnership, the name and address of

each partner and the principal location where the
'

partnership does business;

14.6.1.3 If the applicant is a corporation or an unincorporated
association, (i) the state where it is incorporated or
organized and the principal location where it does business,
and (ii) the names and addresses of its directors and
principal officers; and

14.6.1.4 If the applicant is acting as an agent or representative of
another person in filing the application, all information

.

required under 14.6.1 must be supplied with respect to the {
other person.

i

i
i
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14.6.2 Qualifications of the applicant:

14.6.2'.1 The organizational structure of the applicant, both offsite
and onsite, including a description of lines of authority
and assignments of responsibilities, whether in the form of
administrative directives, contract provisions, or
otherwise;

14.6.2.2 The technical qualifications, including training and
experience, of the applicant and members of the applicant's
staff to engage in the proposed activities. Minimum
training and experience requirements for personnel filling
key positions described in 14.6.2.1 must be provided.

14.6.2.3 A description of the applicant's personnel training program;,,

and -

14.6.2.4 The plan to maintain an adequate complement of trained
personnel to carry out waste receipt, handling, and disposal
operations in a safe manner.

14.6.3 A description of:

14.6.3.1 The location of the proposed disposal site;

The general character of the proposed activities;14.6.3.2 ..

14.6.3.3 The types and quantities of waste to be received, possessed,
and disposal of;

14.6.3.4 Plans for use of the land disposal facility for purposes
other than disposal.of wastes; and

14.6.3.5 The proposed facilities and equipment.4

14.6.4 Proposed schedules for construction, receipt of waste, and first
emplacement of waste at the proposed land disposal facility.

RH 14.7 Soecific Technical Information. The specific technical
information shall include the following information needed for
demonstration that the performance objectives and the applicable !
technical requirements of this part will be met:

|
14.7.1 A description of the natural and demographic disposal site

|characteristics as determined by disposal site selection and :
characterization activities. The description shall include, but !
not be limited to, geologic, geotechnical, geochemical, ecologic,
archeological, hydrologic, meteorologic, climatologic, and biotic
features of the disposal site and vicinity.
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14.7.2 A description of the design features of the land disposal facility
and the disposal units. For near-surf ace disposal, the
description shall include those design features related to
infiltration of water; integrity of covers for disposal units,
structural stability of backfill, wastes, and covers; contact of
wastes with standing water; disposal site drainage; disposal site
closure and stabilization; elimination to the extent practicable
of long-term disposal site maintenance; inadvertent intrusion;
occupational exposures; disposal site monitoring; and adequacy of
the size of the buffer zone for monitoring and potential
mitigative measure.

14.7.3 A description of the principal design criteria and their
relationship to the performance objectives.

'

'

14.7.4 A description of the design basis natural eventi or phenomena and
their relationship to the principal design criteria.

14.7.5 A. description of codes and standards which the applicant has
applied to the design and which will apply to construction of the
land disposal facilities.

14.7.6 A description of the construction and operation of the land
disposal facility. The description shall include as a minimum the
methods of construction of disposal units; waste emplacement; the
procedure for and areas of waste segregation; types of intruder
barriers; onsite traffic and drainage systems; survey control
programt methods and areas of waste storage; and methods to
control surface water and groundwater access to the wastes. The
description shall also include a description of the methods to be
ecployed in the handling and disposal of wastes containing
chelating agents or other non-radiological substances that might
affect meeting the performance objectives of this part.

14.7.7 A description of the disposal site closure plan, including those
design features which are intended to facilities disposal site
closure and to eliminate the need for ongoing active maintenance.

14.7.8 An identification of the known natural resources at the disposal
site, whose exploitation could result in inadvertent intrusion
into the waste after removal of active institutional control.

14.7.9 A cescription of the kind, amount, classification and
. specifications of the radioactive materials proposed to be
received, possessed, and disposed of at the land disposal .

facility.

14.7.10 A description of the quality assurance program devaloped and
applied by the applicant for the determination of nstural disposal
site characteristics and for quality control during the design,
construction, operation and closure of the land disposal facility
and the receipt, handling, and emplacement of waste. Audits and
managerial controls must be included.

14 -6
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14.7.11 A description of the radiation safety program for control and
monitoring of radioactive effluents to ensure compliance with the
performance objective in RH 14.19 and occupational radiation
exposure to ensure compliance with the requirements of Part IV of
these regulations and to control contamination of personnel,
vehicles, equipment, buildings, and the disposal site. Both
routine operations and accidents shall be addressed. The program
description must include procedurcs, instrumentation, facilities,
and equipment.

14.7.12 A description of the environmental monitoring program to provide
data to evaluate potential health and environmental impacts and
the plan for taking corrective measures if migration is indicated. '

14.7.13 >A description of the administrative procedures that the applicant
will apply to control activities at the land disposal facility.

14.7.14 A description of the facility electronic recordkeeping system as
required in RH 14.33.

RH 14.8 Techni cal Analyses. The specific technical information shall also
include the following analyses needed to demonstrate that the
performance objectives of this part will be met:

14.8.1 Pathways analyzed in demonstnting protection of the general
population from release of radioactivity shall include air, soil,
groundwater, surface water, pla.st uptake, and erb - tion by
burrowing animals. The asalyses shall clearly identify and
differentiate between the roles performed by the natural disposal
site characteristics and design features in isc1ating and
segregating the wastes. The analyses shall clearly demonstrate
that there is reasonable assurance that the exposures to humans
from the release of radioactivity will not exceed the limits set
forth in RH 14.19.

14.8.2 Analyses of the protection of individuals from inadvertent
intrusion shall include demonstration that there is reasonable
assurance the waste classification and segregation requirements
will be met and that adequate barriers to inadvertent intrunion
will be provided.

14.8.3 Analyses of the protection of individuals during operations shall
include assessments of expected exposures due to routine
operations and likely accidents during handling, storage, and
disposal of waste. The analyses shall provide reasonable
assurance that exposures will be controlled to meet the
requirements of Part IV of these regulations.

.

14.8.4 Analyses of the long-term stability of the disposal site and the
need for ongoing active maintenance after closure shall be based
upon analyses of active natural processes such as erosion, mass
wasting, slepe failure, settlement of wastes and backtill,
infiltration through covers over disposal areas and adjacent
soils, and surface drainage of the disposal site. The analyses
shall provide reasonable assurance that there will not be a need
for ongoing active maintenance of the disposal site following
closure.
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RH 14.9 Institutional Information. The institutional information i

submitted by the applicant shall include:

14.9.1 A certification by the federal or state custodial agency which
jowns the disposal site that the federal or state agency is

1,repared to accept transfer of the license when the provisions of
'

RH 14.16 are met, and will assume responsibility for institutional icontrol after site closure and post-closure observation and
Imaintenance.
|l

14.9.2 Where the proposed disposal site is on land not owned by the
federal or state government, the applicant shall submit evidence
that arrangements have been made for assumption of ownership in
fee by the federal or a state agency before the Department issues
,a license.

RH 14.10 Financial Information. The financial information shall be
sufficient to demonstrate that the financial qualifications of the
applicant are adequate to carry out the activities for which the
license is sought and meet other financial assurance requirements
of this part.

-

RH 14.11 Recuirements for Issuance of a License. A license for the
receipt, possession, and disposal of waste containing or ;

contaminated with radioactive material will be issued by the '

Department upon finding that:

14.11.1 The issuance of the license will not constitute an unreasonable
risk to the health and safety of the public;

14.11.2 The applicant is qualified by reason of training and experience to
carry out the disposal operations requested in a manner that
protects health and minimizes danger to life or property;

. . .

14.11.3 The applicant's proposed disposal site, disposal design, land
disposal facility operations, including equipment, facilities, and
procedures, disposal site closure, and postclosure institutional

,control are adequate to protect the public health and safety in {that they provide reasonable assurance that the general population I

will be protected from releases of radioactivity as specified in ;
the performance objective in Rh 14.19;

!
1

14.11.4 The applicant's proposed disposal site, disposal site design, land j
disposal facility operations, including equipment, facilities, and '

procedures, disposal site closure, and postclosure institutional
control are adequate to protect the public health and safety in
that they will provide reasonable assurance that individual
inadvertent intruders are protected in accordance with the
performance objective in RH 14.20;

14.11.5 The applicant's proposed land disposal facility operations,
including equi' ment, facilities, and procedures, are adequate top
protect the public health and safety in that they will provide
reasonable assurance that the standards for radiation protection
set out in Part IV of these regulations will be met;

14 -B

December 30, 1985



The applicant's proposed disposal site, disposal site design, land14.11.6 disposal facility operations, disposal site closure, and
postclosure institutional control are adequate to protect the
public health and safety in that they will provide reasonable
assurance that long-term stability of the disposed waste and the
disposal site will be achieved and will eliminate to the extent
practicable the need for ongoing active maintenance of the
disposal site following closure;

14.11.7 The applicant's demonstration provides reasonable assurance that
the applicable technical requirements of this part will be met;
The applicant's proposal for institutional control provides14.11.8 reasonable assurance that such control will be provided for the
length of time found necessary to ensure the fin, dings in Rh,

14.11.3 through 14.11.6 and that the institutional control meets
the requirements of 14.28; and

<
. .. . . . . . . . . . . _ .. .

The financial or surety arrangement meets the requirements of this14.11.9
part.

.:. s

RH 14.12 Conditions of Licensure.
-

A license issued under these regulations for the purpose of near-14.12.1
,, surface land disposal of low-level radioactive wastes, or any

right thereunder, may be transferred, assigned, or in any manner
disposed of, either voluntarily or involuntarily; directly or
indirectly, through transfer of control of the license to any
person, only if the Department finds, after securing full
information, that the transfer is in accordance with the
provisions of the Act and gives its consent in writing in the form
of a license amendment.
The license will be terminated only on the full implementation of14.12.2 the final closure plan as approved by the Department, including
postclosure observation and maintenance.

14.12.3 The licensee shall be subject to the provisions of the Act now or
hereafter in effect, and to all rules, regulations, and orders of ,

the Department. The terms and conditions of the license are p'
subject to amendment, revision, or modification, by reason of
amendments to, or by reason of rules, regulations, and orders
issued in accordance with the terms of the Act,

Each person licensed by the Department pursuant to the regulations14.12.4 in this part shall confine possession and use of materials to the
locations and purposes authorized in the license.

The licensee shall not dispose of waste until the Department has14.12.5 inspected the land disposal facility and has found it to be in
conformance with the description, design, and construction
described in the application for a license.
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14.1'2.6 The Departme.nt may incorporate in any license at the time of I
lissuance, or thereaf ter, by appropriate rule, regulation or order, !additional requirements and conditions with respect to the
jlicensee's receipt, possession, and disposal of waste as it deems

approp.riate or necessary in order to: j
;

|14.12.6.1 Protect' health or to minimize danger to life or property; |
14.12.6.2 Require reports and the keeping of records, and to provide

for inspections of octivities under the license that may be
necessary or appropriate to effectuate the purposes of the
Act and regulations thereunder.

14.12.7 The authority to dispose of wastes expires on the date stated in'

the licence. Any expiration date on a license applied only to the
above ground activities and to the authority to dispose of waste.
Failure to renew the license shall not relieve the licensee of,

responsibitity-for" carrying out site vlosure;*postelosure-
obcervation and transfer of the license to the site owner.

RH 14.13 Application for,Rg ewal or Closure. .,;. a

14.13.1 An application for renewal, or an application for closura under RH
14 must he filed at least one year prior to license expiration.

"

14.13.2 Applications for renewal of a license must be filed in accordance
|

4

'
with RR 14.5 chrough 14.10. Applications for closure must be |file <t in accordance with RH 14.14. Information contained in !
previous applications, statements or reports filed with the '

Department under the license may be incorporate by reference if l
the references are clear and specific.

I
14.13.3 In any case in which a licensee has filed an application in proper* form ror renewal of a license, the license does not expire until

the Department has taken final action on the application for
renewal.

1

14.13.4 In determining whether a license will be renewed, the Department
will apply the criteria set forth in RH 14.11.

RH 14.14 Contents of Application _for Site Closure and Stabilization.;

14.14.1 Prior to final closure of the disposal site, or as otherwise
i directed by the Department, the applicant shall submit an .

application to amend the license for closure. This closure
application shall include a final revision and specific details of
the disposal site closure plan included as part of the license
application submitted under RH 14.7.8 that includes each of the
following:1

.
'

14.14.1.1 Any additional genlogic, hydrologic, or other data pertinent
to the long-term cor.tainment of emplaced wastes obtained,'

during the operational period.
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14.14.1.2 The results of tests, experiments, or any other analyses
relating to backfill of excavated areas, closure and
sealing, waste migration and interaction with emplacement
media, or any other tests, experimentJ, or analysis *

pertinent to the long-term containment of emplaced waste
within the disposal site.

14.14.1.3 Any proposed revision of plans for

- 14.14.1.3.1 Decontamination and/or' dismantlement of surface
facilities; ,

14.14.1.3.2 Backfilling of excavated areas; or

14.14.1.3.'3 Stabilization of the disposal site f,or post closure
care.

14.14;1.4 Any significant-new-information<regarding -the environmental
~

impact of clostee activities and long-term performance of
the disposal site.

.:. a

14.14.2 Upon review and consideration.of an application to amend the
license for closure submitted in accordance with RH 14.14.1, the
Department shall issue an amendment authorizing closure if there
is reasonable assurance that the long-term performance objectives

" of this part will be met.

RH 14.15 Post-Closure Observation and Mair % nance. The licensee shall
observe, monitor, and carry out rscessary maintenance and repairs

! at the disposal site until the m.ce closure is complete and the
license is transferred by the Department in accordance with RH
14.16. Responsibility for the disposal site must be maintained by
the licensee for 5 years following closure. A shorter or longer
time period for post-closure observation and maintenance may be
established and approved as part of the site closure plan, based
on site-specific conditions.

RH 14.16 Transfer of I.icense. Following closure and the period of
post-closure observation and maintenance, the licensee may apply
for an amendment to transfer the license to the disposal site
owner. The license shall be transferred when the Department
finds:

14.16.1 That the closure of the disposal site han been made in conformance
with the licensee's disposal site closure plan, as amended'and
. approved as part of the license;

14.16.2 That reasonable assurance has been provided by the licensee that
the performance objectives of this part are met;

~

14.16.3 That any funds and necessary records for care will be transferred
to the disposal site owner;

14.16.4 That the post-closure monitoring program is operational for
implementation by the disposal site owner; and
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14.16.5 That the federal or state agency which will assume responsibility
for institutional control of the disposal site is prepared to
assume responsibility and ensure that the institutional
requirements found necessary under RH 14.11.8 will be met. -

RH 14.17 Termination of License.
14.17.1 Following any period of institutional control needed to meet the

requirements found necessary under RH 14.11, the licensee mayapply for an amendment to terminate the license.
14.17.2 This application will be reviewed in accordance with the

provisions of RH 3.8 of these regulations.
14.17.3 A license shall be terminated only when the Depa,rtment finds:
14.17.3.1 That the institutional control requirements found necessary

under RH-14r11:B-have been mety- -

14.17.3.2 That any additional requirements resulting from new
information developed during the institutional cpozu;yol
period have been met; and

14.17.3.3 That permanent monuments or markers warning agains't
intrusion have been installed.

Performance Objectives

RH 14.18 General Recuirement. Land disposal facilities shall be sited,
designed, operated, closed, and controlled after closure so that
reasonable assurance exists that exposures to individuals are
within the requirements established in the performance objectives
in RH 14.19 through 14.22.

RH 14.19 Protection of the General Pooulation from Releases of.

Radioactivity. Concentrations of radioactive material which may
be released to the general environment in ground water, surf ace
water, air, soil, plants, or animals shall not result in an annual
dose exceedi.ng an equivalent of 25 millirems (0.25 mSv) to the
thyroid, and 25 millirems - (0.25 mSv) to any other organ of any
ac.mber of the public. Reasonable effort should be made to
maintain releases of radioactivity in effluents to the general
environment as low as is reasonably achievable.

RH 14.20 Protection of Individuals f rom Inadvertent Intrusion. Design,
operation, and closure of the land disposal facility shall ensure
protection of any individual inadvertently intruding into the
disposal site and occupying the site or contacting the waste at
any time after active institutional controls over the disposal
site are removed.

|
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RH 14.21 Protection of Individuals Durina Operations. Operations at the
land disposal facility shall be conducted in compliance with the
standards for radiation protection set out in Part IV of these'

regulations, except for releases of radioactivity in effluents
from the land disposal facility, which shall be governed by RH
14.19. Every reasonable effort should be made to maintain
radiation exposures as low as is reasonably achievable..

RH 14.22 Stability of the Disposal Site After Closure. The disposal
facility shall be sited, designed, used, operated, and cloced to
achieve long-term stability of the disposal site and to eliminate,
to the extent practicable, the need for ongoing active maintenance
of the disposal site following closure so that only surveillance,

. monitoring, or minor custodial care are required.
Technical Requirements for Land Disposal Facilities

RH 14.23 Discesal- SiteSui-tabildtv Recuirements -for- Land Disposal . - -

14.23.1 Disposal Site Suitability for Near-Surface Disposal. The primary
emphasis in near-surface disposal site suitability is,giren to
. isolation of wastes, and to the disposal site features that ensure
that the long-term performance objectives are met.

_,

14.23.1.1 The disposal site shall be capable of being characterized,
modeled, analyzed and monitored.

"

14.23.1.2 Within the region where the facility is to be located, a
disposal site should be selected so that projected
population growth and future developments are not likely to
affect the ability of the disposal facility to meet the
performance objectives of this part.

14.23.1.3 Areas shall be avoided having known natural resources which,
if exploited, would result in failure to meet the

,

I performance objectives of this part.'
|

| 14.23.1.4 The disposal site shall be generally well drained and free
| of areas of flooding or frequent pondlag. Waste disposal

shall not take place in a 100-year f.~. cod plain, coastal
high-hazard area or wetland, as defined in Executive order
1988, " Flood plain Management Guidelines."

14.23.1.5 Upstream drainage areas shall be minimized to decrease the
amount of runoff which could erode or inundate waste'
disposal units.

14.23.1.6 The disposal site shall provide sufficient depth to the
water table that ground water intrusion, perennial or
otherwise, into the waste will not occur. The Department
will consider an exception to the requirement to allow
disposal below the water table if it can be conclusively
shown that disposal site characteristics will result in
molecular diffusion being the predominant means of

. radionuclide movement and the rate of movement will result
I in the performance objectives being met. In~no case will

waste disposal be permitted in the zone of fluctuation of
the water table.
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14.23.1.7 The hydrogeologic unit used for disposal shall not discharge
ground water to the surface within the disposal site.

.

14.23.1.8 Areas shall be avoided where tectonic processes such as
faulting, folding, seismic activity, or vulcanism may occur
with such frequency and extent to significantly affect the
ability of the disposal site to meet the performance
objectives of this part or may preclude defensible modeling I

and prediction of long-term impacts.

14.23.1.9 Area shall be avoided where surface geologic processes such
as mass wasting, erosion, slumping, landsliding, or
weathering occur with such frequency and extent to
significantly affect the ability of the disposal site to,,

meet the performance objectives of this pa,rt, or may
preclude defensible modeling and prediction of long-term
impacts.

., . . . . - . . . . . . . . . . .. .

14.23.1.10 The disposal Fite must not be located where nearby
facilities or activities could adversely impact the ability
of the site to meet the performance objectives of,.t.his part
or significantly mask the environmental monitoring program.

14.23.2 Reserved
-

RH 14.24 ' Disposal Site Desian for Land Disposal.

14.24.1 Disposal Site Desian for Near-Surface Disposal,.

14.24.2.1 Site design features shall be directed toward long-term
isolation and avoidance of the need for continuing active
maintenance after site closure.

14.24.1.2 The disposal site design and operacion shall be compatible
with the disposal site closure and stabilization plan and
lead to disposal site clesure provides reasonable assurance

' that the performance objectives will be met.

14.24.1.3 The disposal site shall be designed to complement and
improve, where appropriate, the ability of the disposal
site's natural characteristics to assure that the
performance objectives will-be met.

14.24.1.4 Covers shall be designed to minimize to the extent
practicable water infiltration, to direct percolating or
surface water away from the disposed waste, and to resist
depredation by surface geologic processes and biotic
activity.

14.24.1.5 Surface features shall direct surface water drainage away
from disposal units at velocities and gradients which will
not result in erosion that will require ongoing active
maintenance in the future.
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14.24.1.6 The disposal site shall be designed to minimize to the
,

extent practicable the contact of water with waste during !

storage, the contact of standing water with waste during
,disposal, and the contact of percolating or standing water '

with wastes after disposal.

14.24.2 Reserved
4

RH 14.25 Land Disposal Facility Operation and Disposal Site Closure. '

|'

14.25.1 Near-Surface DisDosal Facility Doeration and Discosal Site
.qJosure.

14.25.1.1- Wastes designated as Class A pursuant to Part 4, Appendix E
of these regulations shall be segregated.from other wastes'-

by placing in disposal units which are,sufficiently
separated from disposal units for the other waste classes so
that.any.4nea m e4rm hatwean Class..A.. wastes.and.othen wastes
will not result in the failure to meet the performance
objectives of this part. This segregation is not necessary
for class A . tastes if they meet the stability re_q drements,

in Part 4, Append:- E, II(b) of these regulations.

14.25.1.2 Wastes designated as Class C pursuant to Part 4, Spendix E,
of these regulations shall be disposed of so that the top of

'- the waste is a minimum of sixteen feet (5 meters) below the
top surface of the cover or must be disposed of with -

intruder barriers that are designed to protect against an
inadvertent intrusion for at least 500 years.

14.25.1.3 Except as providod in RN 14.25.1.12 only waste classified as
Class A, B, or C shall be: acceptable for near-surface
disposal. All waste shall be disposed of in accordance with
requirements of RH 14.25.1.4 through 14.25.1.11.

14.25.1.4 Wastes shall be emplaced in a nanner that maintains the
package integrity during emplacement, minimizes the void
spaces between packages,. aM permits the void spaces to be
filled.

14.25.1.5 Void spaces between waste package shall be filled with earth '

or other material to reduce future subsidence within the
fill.

14.25.1.6 Waste shall be placed and covered in a manner that limits
the radiation dose rate at the surface of the cover to
levels that at a minimum will permit the licensee to comply
with all provisions of RH 4.15.2.2 of these regulations at
the time the license is eransferred pursuant to RH 14.16.

.

;
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14.25.1.7 The boundaries and locations of each disposal unit shall be faccurately located and mapped by means of a land survey. I

Near-surface disposal units shall be marked in such a way l
that the boundaries of each unit caa be early defined. |

Three permanent survey marker control points, referenced to
United States Geological Survey (USGS) or National Geodetic
Survey (NGS) survey control stations, shall be established
on the site to facilities surveys. The USGS or NGS control ;

stations shall provide horizontal and vertical controls as ;
checked against USGS or NGS record files. )

i

14.25.1.8 A buffer zone of land shall be maintained between any buried I
waste and the disposal site boundary and Nineath the
disposal waste. The brffer zone shall be of adequate

"

dimensions to carry out environmental moniporing activities
specified in RE 14.26.4 and take mitigative measure if j' needed. 4

1.. . . - . . .. . . . . . .

'

14.25.1.9 Closure and stabilization measures as set forth .4 the
approval site closure plan shall be carried out an each I

disposal unit is filled and covered. ..wg

14.25.1.10 Active waste disposal operations shall not have any ad'.erse
effect on completed closure and stabilization measures.

14.25.1.11' only wastes containing or contaminated with radioactive.

material shall be disposal of a the disposal site.,

14.25.1.12 Proposals for disposal of waste that is not generally
acceptable'for near-surface disposal because the waste form j

and disposal methods must be different, and in general more |
stringent than those specified for Class C waste may be i

submitted to the Department for approval.
'

14.25.2 Reserved

RH 14 26 Environmental Monitorina.

14.26.1 At the time a license application is submitted, the applicant
shall have conducted a preoperational monitoring program to
provide basic environmental data on the disposal site
characteristics. The applicant shall obtain information about the
ecology, meteorology, climate, hydrology, geology, geochemistry,
and seismology of the disposal site. For those characteristics
that are subject to seasonal variation, data must cover at least a

~

twelve month period.

14.26.2 During the land disposal facility site construction and operation,
the licensee shall maintain an environmental monitoring program.
Messurements and observations must be made and recorded to provide
data to evaluate the potential health and environmental impacts
during both the construction and the operation of the facility and
to enable the evaluation of long-term effects and the need for
mitigative measures. The monitoring system must be capable of
providing early warning of releases of waste from the disposal
site before they leave the site boundary.

14 - 16

December 30, 1985

-



. _ _ _ _ . _ _~_ .. _ . _ __ _ .~ . _ _ _ . . _ _ _ _ . . _ _ . . _-.__m.-.____.

l

:
,

I I
1' 14.26.3 After the disposal site is closed, the licensee responsible for
4 post-operational surveillance of the, disposal site shall maintain '

a monitoring system based on the operating history and the closure
and stabilization of the" disposal site. The monitoring system ,

must-be capable of providing early warning of releases of waste .i
from the disposal site before they leave the site boundary.

'

i.

14.26.4- The' licensee shall have plans for taking corrective measures if
*

the environmental monitoring program detects migration of waste
which would indicate that the performance objectives may not be
met.

RH 14.27 Alternative Recuirements for Desian and operations. .The -

tDepartment may, upon request or on its own initiative, authorizes

' provision other than those set forth in RH 14.24 through 14.26 for
.the segregation and disposal of waste and for the decign and '

operation of a land disposal facility on a specific basis, if it
finds . reasonable"assWanc'e of 'compIInd'es with' tlie perfbrmance

'

objectives of this part.

RH 14.28 , Institutional Raouirements. .;. a

14.28.1 Land ownershin. Disposal of waste received from other persons may
be permitted only on land owned in fee by the federal or a state
. government,

t

14.28.2 Institutional Control. The land owner or custodial agency shall
conduct an institutional control program to physically control
access to the disposal site following transfer or control of the
disposal site from the disposal site operator. .The institutional
control program shall also includ.e, but not be limited to, -

conducting an environmental monitoring program at the disposal
site, periodic surveillance, minor custodial and other
requirements as determined by the Department; and administration
of funds to cover the costs for these activities. The period of .

controls will be determined by the Department, but controls may
not be relied upon for more than 100 years following transfer of
control of the disposal site to the owner.

RH 14.29 Alternative' Reauirements for Waste Classification and
Characteristics. The Department may, upon request or on its own
initiative, authorize other provisions for the classification and
characteristics of waste on a specific basis, if, after evaluation
of the specific characteristics of the waste, disposal site,
method of disposal, it finds reasonable assurance of compliance ,

with the performance objectives specified in this part.
,

Financial Assurances >

;

RH 14.30 Acelicant oualifications and Assurances. Each applicant shall' (
show that it either possesses the necessary funds or has

'

reasonable assurance of obtaining the necessary. funds, or1rf a
combination of the two, to cover the estimated costs of conducting
all licensed activities over the planned operating life of the ,

!project, including costs construction and disposal.

14 - 17
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RH 14.31 Pundina for Dicoosal Site Closure and Stabilization.

I'4.31.1 The applicant shall provide assurance prior to the commencement of
operations that sufficient funds will be available to carry out
disposal site closure and stabilization, including: (1)
decontumination or dismantlement of land disposal facility
structures; and (2) closure and stabilization of the disposal site
oc that following transfer of the disposal site to tb site owner,
the need for ongoing active r2intenance is eliminated to the
extent practicable and only Linor custodial care, surveillance,
and monitoring are required. These assurance shall be based on
Department-approved cost estimates reflecting the Department-
approved plan for disposal site closure and stabilization. The

,

applicant's cost estimates must take into account total costs that
would be incurred if an independent contractor were hired to
perform the closure and stabilization work.

. ., . . . . .. . ...

14.31.2 In order to avoid unnecessary duplication and expense, the
Department will accept financial sureties that have been
consolidated with earmarked f h neial or surety arrangampats
established to meet requirements of federal or other state
agencies for such decontamination, closure and stabilization. The
Department will accept these arrangements only if they are 1

considered adequate to satisfy the requirements of RH 14.31 and I_

that the portion of the surety which covers the closure of the l
disposal site is clearly identified and committed for use in '

accomplishing these activities. j
,

14.31.3 The licensee's financial surety arrangement shall be submitted )
annual y for review by th- Department to assure that sufficient i
funds will be available tue completion of the closure plan. i

|
14.31.4 The amount of the licensee's financial surety arrangement shall I

change in accordance with changes in predicted costs of closure i

and stabilization. Factors affecting closure and stabilization
cost estimates include: inflation, increase in the amount of
disturbed land, changes in engineering plans, closure and
stabilization that has already been accomplished, and any other
conditions affecting costs. The financial or surety arrangement
shall be sufficient at all times to cover the costs of closure and
stabilization of the disposal units that are expected to be used
before the next license renewal.

14.31.5 The financial or surety arrangement shall be written for a
specified period of tine and shall be automatically renewal unless
the person who issues the surety notifies the Department, the
beneficiary (the site owner), and the principal (the licensee) not
less than 90 days prior to the renewal date of its intention not
to renew. In such a situation the licensee must submit a
replacement surety within 30 days after notification of
cancellation. If the licensee fails to provide a replacement
acceptable to the Department, the beneficiary may collect on the
original, surety arrangement.

14 - 18
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14.31.6 Proof of forfeiture shall not be necessary to collect the surety
so that in the event the licensee could not provide an acceptable
replacement surety within the required time, the curety shall be
automatically collected prior to its expiration. the conditions
described above shall be clearly stated on any surety instrument.

14.31.7 Financial or surety arrangements generally acceptable to the
Department include: surety bonds, cash deposits, certificates of
deposit, deposits of government securities, escrew accounts,
irrevocable letters or lines of credit, trust funds, and
combinations of the above or such other types of arrangements as

, may be approved by the Department. Self-insurance, or any
*

arrangement which essentially constitutes self-insurance shall not
, satisfy the surety requirement for private sector applicant.

14.31.8 The licensee's financial surety arrangement shall remain in effect
until the closure and stabilization program has been completed and
approved by the Department, and the license has been transferred
to the site owner.

RH'14.32 Financial Ascurances for Institutional Controls.>

14.32.1 Prior to the issuance of the license, the applicant shall provide
a binding arrangement for Department approval, between the
applicant and the disposal site owner that ensures that aufficient
funds will be available to cover the costs of monitoring and any
required maintenance during the institutional control period. The
binding arrangement shall be reviewed e.nnually by the Department
to ensure that changes in inflation, technology, and disposal
facility operations are reflected in the arrangements.

14.32.2 Subsequent changes to the binding arrangement specified in RH
14.32.1 relevant to institutional control shall have prior

j approval by the Department.

Records, Reports, Tests, and Inspections

RH 14.33 Maintenance of Records, Reports, and Transfers.

14.33.1 Each licensee shall maintain any records and make any reports in
connection with the licensed activities as may be required by the
conditions of the license or by the rules, regulations, and orders
of the Department.

14.33.2 Records which are required by these regulations or by license
conditions shall be maintained for a period specified by the
appropriate regulations or by license condition. If a retention
period is not otherwise specified, these records must be
maintained and transferred to the officials specified in RH
14.33.4 as a condition of license temination unless the
Department otherwise authorizes their disposition.

14.33.3 Records which shall be maintained pu m ant to this part may be the
original or a reproduced copy or microfilm if this reproduced copy
or microfilm is capable of producing copy that is clear and
legible at the end of the required retention period.

14 - 19
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14.33.4 Notwithstanding RH 14.33.1 through 14.33.3, copies of records of
the location and the quantity of wastes contained in the disposal
site niust be transferred upon license termination to the chief
executive of the nearest municipality, the chief executive of the
county in which the facility is located, the county zoning board
or land development and planning agency, the state governor and
other local, state and federal governmental agencies as designated
.by the Department at the time of license termination.

|
14.33.5 Following receipt and acceptance ci a shipment of radioactive

waste, the 31censee shall record the date that the shipment is
-!received at the disposal facility, the date of disposal of the

waste, a traceable shipment manifest number, a description of any |engineered barrier or structural overpack provided for the
|

,

. disposal of the waste, the location of disposal at the disposal !

4

' site, the containment integrity of the waste disposal containers |
as received, any discrepuncies between materials listed on the !

nanifest and those received, the volume of any. pallets, bracing,
or other shipping or onsite generated materials that are
contaminated, and are disposed of as contaminated or suspect
materials, and any evidence of leaking or damaged disposal
containers or radiation or contamination levels in excess of
lindts specified in the U.S. Department of Transportation and

i Department regulations. The licensee shall briefly describe any
repackaging operations of any of the disposal containers included

.in the shipment, plus any other information required by the
Department as a license condition. The licensee shall retain
these records in accordance with RH 3.15.4 until the license that
authorizes the activities described in this section is transferred
or terminated.

14.33.6 Each licensee authorized to dispose of waste received from other .
persons shall file a copy of its financial report or a certified
financial statement annually with the Department in order to
update the information base for determining financial
qualifications.

14.33.7 Annual Reports.

14.33.7.1 Each licensee authorized to dispose of waste received from
'

other persons, pursuant to this part, shall submit annual i
,

reports to the Department. Reports shall be submitted by I

the end of the first calendar quarter of each year for the
preceding year.

i
14.33.7.2 The reports shall include:

j

1

14.33.7.2.1 Specification of the quantity of each of the principal
contaminants released to unrestricted areas in liquid
and in airborne effluents during the preceding year,

14.33.7.2.2 the results of the environmental monitoring program,

14.33.7.2.3 a summary of licensee disposal unit survey and ,

|maintenance activities,<

14.33.7.2.4 a summary, by waste c1' ass, of activities and l.

quantitles of radionuclides disposed of,
'
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14.33.7.2.5 any instances in which observed site characteristics
i

were significantly different from those described in
!the application for a license,.and
!

14.33.7.2.6 any other information the Department may require.
_

14.33.7.2.7 If the quantities of waste relcased during the
reporting period, monitoring results, or maintenance,

'

performed are significantly different from those j

predicted, the report must cover this specifically.
i
'

14.33.8 In addition to the other requirements of this section, the
licensee shall store, or have stored, manifest and other
information pertaining to receipt and disposal of radioactive

. waste in an electronic recordkeeping system..

,

14.33.8.1 The manifest information that must be electronically stored
is:

.

! 14.33.8.1.1 That required in Appendix G of Part 4, vith the
; exception of shipper and carrier telephone numbers and
; shipper and consignee certifications;
1

i 14.33.8.1.2 That information required in RH 14.33.5.

14.33.8.2 As specified in facility license conditions, the licensee.

shall report the stored information, or subsets of this j

information, on a computer readable medium. )
"

l
RIt 14.34 Tests or Land Disposal Facilities. Each licensee shall perform, '

e

or permit the Department to perform, any tests the Department4

deems appropriate or necessary for the administration of the,

regulations in this part, including, but not limited to, tests of:

i 14.34.1 Wastes;

i 14.34.2 Facilities used for the receipt, storage, treatment, handling or
i disposal of wastes;
,

14.34.3 Radiation detection and monitoring instruments; and
4

14.34.4 other equipment and devices used in connection with the receipt,,

possession, handling, treatment, storage, or disposal of waste.,

RH 14.35 Acency Inspections of Land Disposal Facilities.

14.35.1 Each licensee shall afford to the Department at all reasonable I

| times opportunity to inspect radioactive waste not yet disposed
of, and the premises, equipment, operations, and facilities in.

which wastes are received, possessed, handled, treated, stored, or
i disposed.
<

14.35.2 Each licensee shall make available to the Department for'

inspection, upon reasonable notice, records kept by it pursuant to
these regulations. Authorized representatives of the Department
may copy and take away copies of, for the Department's use, any

i record required to be kept purcuant to these regulations.

14 - 21
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PART XV ,

l

COLORADO LOW-LEVEL RADIOACTIVE WASTE
RATE REGULATIONS

RH 15.1 Authority. These regulations are promulgated in accordance with
24-60-2212 C. R. S. 1982. In the event of conflict between these
rules and 24-60-2212, C.R.S.1982, the latter shall control. !

RH 15.2 Basis and Purpose. The basis and purpose of these regulations is
to achieve, in the application of these regulations pursuant to
the requirements stated herein, just and reasonable rates for the
management of low-leves radioactive vaste at facilities. The~

'

regulations are intended to effect the legislative intent of
Section 24-60-2212, C.R.S.1.982, prescribing the powers and duties

,

of the Board of Health as the designated agency responsible for
regulating low-level radioactive waste management charges at
facilities in the State. The rationale for these regulations as

pro'mulgated herein is to establish a regulatory scheme based upon
that employed for the regulation of public utilities rates.

RH 15.3 Amendment of Rules. These rules may be amended at any time by the
Board of Health as provided by law.

RH 15.3 De finitions. As used in these rules, the following words shall
have meaning indicated unless context otherwise requires.

" Board" means Board of Health of the State of Colorado.

" Closure" means those actions that are taken upon completion of
operations to prepare the facility for custodial care and that
assure that the facility will remain stable and will not need
ongoing active maintenance as defined in RH 14.2.

"Fa cility" means a low-level radioactive vaste facility capable
of serving as a regional disposal or management site in compliance j

with all pertinent federal and state laws and rules and
regulations and which also complies with the provisions of the
" Rocky Mountain Low-Level Radioactive Waste Compact" set forth in j

24-60-2212, C.R.S. 1982 |

"Hanagement" means collection, consolidation, storage, treatment, |

incineration or disposal. |

" Normalization" is the requirement that a company reflect in its
financial. acuounting income statement a deferred tax so that the
entire federal income tax is equal to that which the company ;

normally would have had to pay if it had chosen to use |

|

|
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'

straight-line depreciation for tax purposes as well as for
financial accounting. ;

* Reasonable cost" ' means a cost which in'its nature or amount does j

not exceed that'which would be incurred by a prudent person'under |
the circumstances prevailing at the time the decision was made to . :

incur the' cost. ,

' Straight-line basis" |is the distribution of the' depreciable cost !

'

of an asset. in equal amounts over its useful life.

Rate Review and Approval Process !
.

|

RH 15.5 . The licensee shall establish .a schedule of rates ,for the' I
management of low-level radioactive waste subject to approval by !

the Board, pursuant - to 24-60-2212(3)(2), C.R.S. 1982 and in. 3

accordance with the procedures set forth in these regulations as
'

follows: ;

15.5.1 The licensee shall file with the Board, at least sixty- ,

days prior to the proposed effective date, proposed |
'

'

schedules showing all rates,-charges, and classifications
collected or enforced or.to be collected or enforced, and {
-a filing fee in the amount of $1000. Such rates, when

~

;

effective, shall be posted and open to public inspection ;

at the facility. |

I15.5.2 Within ten (10) days of receipt, the Board shall make
available for public inspection the filing and supporting |

information and provide reasonable public notice . thereof.

15.5.3 Unless the Board otherwise orders, no change shall be ;

made in any rate, charge, or. classification collected or ;

enforced or to be collected or enforced by a facility .

|
except.after sixty days of filing with the Board. All
filings shall be kept open for public inspection with new
schedules stating plainly the changes to be made in the
schedules then in force and the time when the changes
will go into effect.

15.5.4 The Board shall not approve or disapprove a filing
without a public hearing. If the Board does not
disapprove or schedule a hearing on a filing within sixty
(60) days of receipt ' by the Board, the filing shall j

'

aut'omatically become effective.

!

!
;

I
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15.5.5 During the sixty-day (60) review period, the Board may
|conclude that it is in the public interest to hold a -

public hearing, or any interested person may request a

public hearing by written petition to the Board. ;

15.5.6 Whenever the Board af ter a hearing upon its own motion or
~

.!upon petition finds, based upon the record and .
investigation by the Board, that the rates or charges , ;

enforced or to be enforced by any.facilf ty are unjust, j
-

unreasonable, discriminatory , or violative of any '
3

provision of law or that such rates, charges,-or I

classifications are insufficient , the Board shall
' ' determine the just, reasonable, or sufficient rates, '

*

charges,' classifications, rules, regulations, or-
practices to be thereafter observed and in force and ,

shall fix the same by order 'of the ' Board'. ,

,

15.5.7 The Board has the authority, after a hearing upon its own
motion or upon complaint, to investigate a single rate, I| charge, classification, or practice of any facility and
to establish new rates, charges, classifications or
practices in lieu thereof.'

,

13.5 8 within ten (10) days of Board approval of the rate ,

i
*

schedules or within 10 days af ter becoming automatically
effective, the rate schedules shall be forwarded to the
Rocky Mountain Low-Level Radioactive Waste Board for ,

approval pursuant to 24-60-2212, (3)(D), C. R. S . 198 2.

RH 15.6 The rates for managing low-level radioactive vaste at facilities ,

shall remain in effect until modified by the Board upon ;

application by the licensee or upon the Board's own motion or ;j

until a new rete application becomes effective automatically
pursuant to RB 15.5. ,

.RH 15.7 Initial rates for the facility shall be based on a forecasted .

!

|
twelve (12) month test year which shall include an estimate of the

,

revenues expected to be derived from the projected volume of waste.' ,

to managed at the facility and the cost projected to be incurred !
'

to provide such service associated with the estimated volume of'

waste to be disposed. If the revenue derived from the actual ;

volume of waste managed differs from the initial projections by |

15% after twelve (12) months, the licensee shall petition the }

Board to adjust the rates to correct for the error in projection. |
j
!

RH-15.8 Two (2) years af ter the facility has been operated, the licensee |
hshall petition the Board to determine the rates using a historic
;

test period of no less than twelve (12) continuous months,
:

i

i

.

*
|

-
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ladjusted for known and certain future expenditures that will be ;

incurred by the licensee which are reasonable and necessary for {
the operation of the facility. I

1

RH 15.9 in the event the licensee or the board determines that various i

classes of low-level radioactive waste will be managed at the
facility which will impact upon the cost of service, rates shall
be' designated which best reflect the actual costs incurred in
order to manage a particular class of low-level radioactive waste,
so that the various classes do not subsidize costs associated with
the management of another class of waste.

RH 2 5.10 W$en applying for approval of a proposed rate schedule by the
Board, the licensee shall submit the following:

15.10.1 Identification including name, location of business, and
licensee number;

15.10.2 Proposed rate schedules according to waste classes which
may be characterized by chemical, physical form,
container type, or by radiation quantity and

'
concentration; and

,

15.10.3 Estimated allowable expenses and proposed rate of return
in accordance with RH 15.17 through 15.20.

RH 15.11 Calculation of the Rates

15.11.1 Rates are based upon the licensee's cost of rendering
service to the public.

15.11.2 The two components of cost of service are allowable
expenses and return on invested capital.

RH 15.12 Allowable expenses. Only those expenses which are reasonable and
necessary to provide service shall be included in allowable
expenses. Allowable expenses may include, but are not limited to
the following general categories:

15.12.1 Site operating costs incurred during the daily operation
of the facility (labor, supplies, and maintenance costs).

15.12.2 Depreciation expense based on original cost of all
buildings and equipment used on the facility computed on
a straight line basis for a period extending from the
dat'e of purchase to the expected date of closure. i

December 30, 1985
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15.12.3 Amortization expense based on the original costs . for site |
!acquisition, environmental and geotechnical studies,

licensing site development , 'and administrative and legal |
|expenses incurred prior to the start of site operations,
[computed on a ' straight line basis for a period extending.
ifrom the date such costs and expenses are incurred to the
.

expected date of closure.

15.12.4 Assessments and taxes other than income taxes.

15.12.5 - Federal and state income taxes normalised to reflect the f
I taxes that' wonId have been paid had the licensee elecited

!

>

[ to use straignt. line depreciation.'-

|
-

I I

.15.12.6 Cost of financial assurance required by the Department
for facility closure ahd post-c1'osure monitoring and ;

maintenance pursuant to Parts III and IIV.
(

'15.12.7' State surcharge of one percent of gross revenue and local |
,

* surcharge of up to two percent of annual gross revenue as ,

provided.in 24-60-2212, C. R. S. 1982. |
.. ,

15.12.8 Compact surcharge as authodzed in 24-60-2212. C.R.S. 1982
I i

|
15.12.9 Annual license fee and atteniant legal fece pursuant to

.

.

,

'' regulations.
i
i15.12.10 Cost of liability insurance for both sudden and

accidental or slow and gradual contamination to people j

and/or property off site. ;

1
15.12.11 legal fees necessary to the safe operation and management

of the facility. ,

t

)RH 15.13 Costs Not Allowed. The following expenses shall never be allowed
as a. component of. cost of service:

|

15.13.1 Iagislative advocacy expenses, whether ande directly or :

indirectly, including but not limited to legislative ]
|

|
advocacy expenses included 'in professional or trade <

association dues.
I15.13.2 Funds expended in support of political candidates, any

political movement or in the promotion of political or
religious causes. j

\

l

1

)

!

'
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'

15.13.3 Funds expended in support of or membership in social,
'

recreational, fraternal, or religious clubs or
; organizations.

;

15.13.4 Funds expended to mail any material containing any of the
items mentioned in RH 15.13 through 15.13.3. '

15.13.5 Criminal penalties or fines, and civil penalties or fines.

15.13.5 Any cther expenditure found by the Board to be
; unreasonable, unnecessary, or not in-the public interest,
'

including but not limited to executive salaries, 1

I ' advertising expenses, legal expenses incurred in suits
,

j initiated against the State of Colorado, or' the Rocky
Mountain Low-Inval Radioactive Waste Board, or penalties,

and interest on overdue taxes. '4
,

RH 15.14 Return on invested capital. The return on invested capital is the
rate of return multiplied by invested capital (also known as rate
base). Invested capital includes the original cost of plant,
property and equipment , less accumulated depreciation authorized ,
under these rules and the accumulated amortization expenses *

associated with start up costs incurred prior to the start of site
operations, which were prudently incurred and are used and useful

'
in rendering service to the public. Components to be included in
determining the overall rate base are as follows:

15.14.1 Costs incurred prior to the start of site operations,
less accumulated amoritization espenses associated with
such costs which shall include:

15.14.1.1 Site acquisition costs including but not
limited to costs incurred to acquire the site
for low-level radioactive waste management.

15.14.1.2 Licensing costs and costs associated with site
selection, and the development of any plans,
reports, design, manuals or schedules. ;

15.14.1.3 Site development costs including but not j
limited to the costs for grading, development i

of roads, installation of fencing and lighting.

15.14.1.4 Administrative costs and legal fees.

15.14.2 Plant in service, less -accumulated depreciation actually
incurred and as reported on federal and state income tax
returns.
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15.14.3 Working capital, which shall include:

15.14.3.1 Reasonable inventorJes of materials, and

supplies held specifically for purposes of
permitting ef ficient operation of the facility.

15.14.3.2 Reasonable prepayments for operating' expenses.

RH 15.15 Rate of Return. The Board shall allow the licensee an opportunity
to earn a reasonable return on its invested capital and shall fix
the rate of return in accordance with the following principles:

15515 1 The return should be sufficient to assure confidence in
the financial soundness of the facility and'should be
adequate , under ef ficient management , to maintain and
support its credit' and' enable' f f ''o' raise the moneyt

necessary for proper discharge of its public duties. A

rate of return may be reasonable at one time and become'

too high or too low by changes af fecting opportunities
for investment, the money market, inflation, deflation,
the growth rate of the sevice area, business conditions
generally and the need for the facility to attract"

necessary capital.

15.15.2 The Board shall consider the risks . associated with the
unique character of this facf 7.ity and the risks which the
licensee must incur in order to establish, operate and

maintain the facility. In evaluating these risks, the

Board any consider such factors as the amount of capital
expended and required to establish the facility, the
potential liability which the licensee incurs while
operating the facility, the potential liability the |'

licensee may incur after closure, and whether the
licensee is a small business which is not a public |

corporation or whether the licensee is a public
corporation, and whether the licensee operates the i
facility as its sole business rather than a portion of a
larger business.

Rate Review Documentation

RH 15.16 Yor puprose of verifying the rate base upon which rates have been
proposed or established, including any rate base changes affecting
the calculation of proposed rates, the licensee shall supply the
following reports and records to the Department.

!
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-15.16.1 Semiannual reports of all allowable costs to ' operate the )
.

facility .

15.16.2 Semiannual reports on the quantity of waste managed at
the facility.

|

15.16.3 An annual financial report which includes complete data |

on the rates charged for each type of waste managed at '.the facility, all surcharges collected and paid by the
!licensee, the actual return on invested capital received

by the licensee, and the data used or proposed to be used ;

by the licensee in the calculation of the rate base |
sad /or rates for the facility. This report shall be due |'

'

within' three months af ter the close of the' licensee's . -;
ifiscal year.
i

RH 15.17 All contracts made by the licensee which require payments by the f

licensee of five percent or more of the latest annual reported
jgross revenue shall require that an independent audit report be '

nade available to the Board.
!RH 15.18 Th's books'and records supporting the reports referred to in this

part. shall be maintained in a form capable of review and audit by j
the Board or its staff, and the Board or its. staff shall have the 1

|

right to inspect these boo'ks and records.
I

RH 15.19 All documents submitted pursuant to these rules which are . ;

proprietary, private or confidential'shall be so identified by the |
lapplicant or licensee or any parties who apply to become the

licensee of the facility.. The Board may issue such protective |

orders as are necessary to protect such proprietary, private or
confidential material, subject to the provisions of 24-72-204,
C. R. S. 19 82.

i

!

!
.

i.

|
4
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PART 16
;

t

| RADIATION SAFETY REQUIREMENTS FOR WIRELINE

| SLtVICE OPERATIONS AND SUBSURFACE TRACER STUDIES
|

f RH 16.1 Purpose. The regulations in this part establish
radiation safety requirements for using sources of
radiation for wireline service operations including
mineral-logging, radioactive markers, and subsurface
tracer studies. The requirements of this part are in
addition to, and not in substitution for, the
requirements of Parts 1, 2, 3, 4, and 10 of these
regulations.

,

RH 16.2 Scope. The regulations in this part apply to all
licenseas.or. registrants who use sources of , radiation for
wireline service operations including mineral-logging,
radioactive markers, or subsurface tracer studies.

RH 16.3 Definitigna. As used in this part, the following
definitions apply:

'

" Field station" means a facility where radioactive

sources may be stored or used and from which equipment is
dispatched to temporary jobsites.

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

" Logging assistant" means any individual who, under the
personal supervision of a logging supervisor, handles
seale,d sources or tracers that are not in logging tools
or shipping containers or who performs surveys required
by RH 16.22

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

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

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

.16 - 1
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i-

" Personal supervision" means guidance and instruction by
,

the' supervisor who is physically present at the jobsite
and watching the performance of the operation in such ]4

proximity that contact can be maintained and immediate i

. assistance given as required. J
.

\
i " Radioactive marker" means radioactive material placed

.

subsurface or on a structure intended for subsurface use 1

.
for the purpose of depth determination or direction j

j- orientation, j

L - :
" Source holder" means a housing or assembly into which a'

! radioactive source is placed for the purpose of f,'

facilitating the handling and use of the source in !-

|
. . .well-logging operations.

|'

5 " subsurface tracer study" means the release of a ,

j substance tagged with radioactive material for the -|
'

,

purpose of tracing the movement or position of the. tagged ;

substance in the well-bore or adjacent formation. ;

" Temporary jobsite" means a location where radioactive |
, ,

j. materials are present for the purpose of performing
; wireline service operations or subsurface tracer studies.
;. ,

j " Uranium sinker bar" means a weight containing depleted i

i- uranium used to pull a logging tool down toward the
; bottom of a well.
1

! "Well-bore" means a drilled hole in which wireline
service operations and'aubsurface tracer studies are

: perforund.

| "Well-logging" means all operations involving the
lowering and raising of measuring devices or tools which
may contain sources of radiation into well-bores or
cavities for the purpose of obtaining information about
the well or adjacent formations.

"Wiraline" means a cable containing one or more
electrical conductors which is used to lower and raise
logging tools in the well-bore.

16 - 2
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I

" Wireline service operation" means any evaluation or !

mechanical. service which is performed in the wel?-bore
using devices on a wireline. i

s

Prohibition
;

RH 16.4 Prohibition. No licensee shall perform wireline service
operations with a sealed source (s) unless, prior to
commencement of the operation, the licensee has a written4

agreement with the well-operator, well-owner, drilling
contractor, or land owner that:

,

i 16.4.1 ' in the event a sealed source is lodged downholes, a
reasonable effort at recovery will be made; and*

I
16.4.2 in the event a decision is made to abandon the sealed

source downhole, the requirements of RH 16.25 and of any
'

other State Agency having applicable regulations shall be
met.

Equipment control

'

RH 16.5 Limits on Levels of Radiation. Sources of radiation
shall be used, stored, and transported in such a manner
that the transportation requirements of Part 17 and the
dose limitation requirements of Part 4 of these
regulations are met.

i

RH 16.6 Storace Precautions. ,

16.6.1 Each source of radiation, except accelerators, shall be
provided with a storage or transport container. The

.

container shall be provided with a lock, or tampe,r seal ,

for calibration sources, to prevent unauthorized removal
of, or exposure to, the source of radiation.

16.6.2 Sources of radiation shall be stored in a manner which
will minimize danger from explosion or fire.

RH 16.7 Transoort Precautions. Transport containers shall be
physically secured to the transporting vehicle to prevent
accidental loss, tampering, or unauthorized removal.

.

16 - 3
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\

.RH 16.8 Raniation Survey Instruments. I
!

,

16.8.1 The licensee or registrant shall maintain sufficient
calibrated and operable radiation survey instruments et
each field station to make physical radiation surveys as

'

required by this part and by RH 4.9 of these
'

regulations. Instrumentation shall be capable of I

measuring 041 milliroentgen (25.8 nanocoulombs/kg) per, ,

hour through at least 50 milliroentgens (12.9
microcoulcabs/kg).per hour. _ survey instruments acquired
before the effective date of this part and capable of 1

measuring 0.1 milliroentgen (25.8 nanocoulombs/kg) per
hour through at least 20 milliroentgens (5.16 |

~

,

Imicrocoulombs/kg) per hour also satisfies this
requirement. {

16.8.2 Each radiation survey instrument shall be calibrated:

16.8.2'.1 at intervals.not to exceed 6 months and after each4

instrument servicing;
i

16. 8. 2.j2 for linear scale instruments, at two points located
;

approximately 1/3 and 2/3 of full-scale on each
scale; for logarithmic scale instruments, at
midrange'of each decade, and at two points of at
least one decade; and for digital instruments, at
appropriate points; and

,

t16.8.2.3 so that accuracy within 20 percent of the true
radiation level can be demonstrated on each scale.

,

16.8.3 calibration records shall be maintained for a period of 2 '

years for inspection by the Department.
_.!

RH 16.9 Leak Testino of .3aled Sources. ;

i
i

16.9.1 Recuirements. Each licensee using sealed sources of ;

radioactive material shall have the sources tested for
leakage. Records of leak test results shall be kept in ;

units of microcuries (Bq) and maintained for inspection
by the Department for 6 months after the next required
leak test is performed or until transfer or disposal of
the sealed source.

,

,

9
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*

16.9.2 Method of Testing. Tests for leakage.shall be performed
. only by. persons specifically authorized to perform such [
. tests by the Department, the U.S. Nuclear Regulatory
Commission, an Agreement state, or a Licensing state.. ;

'The test sample shall be taken from the surface of the
source, source holder, or from the surface of the device }

I
in which the source.is stored or mounted and on which one
might expect.centamination to accumulate. The test ;

sample shall be analysed for radioactive contamination, .

and the analysis.shall be capable of detecting the ;

presence of 0.005 microcurie (185.sq) of radioactive
material on the test sample. j

;

16.9.3'' Interval of Testina. .Each sealed source of radioactive
material shall be tested at intervals not to exceed 6 i

months... In.the absence.of a certificate.from a
.transferor indicating that a test has been made prior to L

the transfer, the sealed source shall not be put into use. ;
'

- until tested. If, for any reason, it is suspected that a
''

pealed source may be leaking, it shall be removed from
service immediately and tested for leakage as soon as
practical.

..

.

16.9.4 Leakina or contaminated sources. If the test reveals the
presence of 0.005 microcurie (185 Bq) or more of leakage
or contamination, the licensee shall immediately withdraw .j
the source from use and shall cause it to be '

decontaminated, repaired, or disposed of in accordance
with these regulations. A report describing the ;

equipment involved, the test results, and the corrective |
action taken shall be filed with the Department within 5 !
days of receiving the test results. ,

i

16.9.5 Examotions.- The following sources are exempted from the
;

periodic leak test requirements of RH 16.9.1 through--

16.9.4:
t

16.9.5.3 hydrogen 3 sources;

16.9.5.2 sources of radioactive material with a half-life of
30 days or less;

%

.
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'

'
16.9.5.3 sealed sources of radioactive material in gaseous

form; !

,

16.9.5.4 sources of beta- or gasma-emitting radioactive . *

material with an activity of 100 microcuries (3.7 |
MBq) or less; and [

16.9.5.5 sources of alpha-emitting radioactive material with
an activity of 10 microcuries (0.370 MBq) or less.

RH 16.10 Sparterly Inventory. Each licensee or registrant shall
.

conduct a quarterly physical inventory to account for all |
sources of radiation. Records of inventories shall be {. , . ,

maintained for 2 years from the date of the inventory for j
inspection by the Department and shall include the

'

quantities and .kinda_ of sources, of radiation, the
location where sources of radiation are assignea, the
date of the inventory, and the name of the individual ;

,

conducting the inventory.
,

RH 16.11 Utilizatign Records. Each licensee or registrant shall !
maintain current records, which shall be kept available !_

for inspection by the Department for 2 years from the - !
date of the recorded-event, showing the following ;

1

information for each source of radiations

16.11.1 make, model number, and a serial number or a description
of each source of radiation used;

i

16.11.2 the identity of the well-logging sugervisor or field unit
'

to whom assigned;

16.11.3 locations where used and dates of use; and
i

16.11.4 in the case of tracer materials and radioactive markers, t

the utilisation record shall indicate the radionuclide
and activity used in a particular well.

.

$

.
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RH 16.12 ppsion, Performance, and Certifiestion Criteria for Sealed
sources Used in Qownhole oper'ations.

16.12.1 Each sealed source, except those containing radioactive
material in gaseous form, used in downhole operations and

|

,

manufactured after December 30, 1986 shall be certified by
1the manufacturer, or other testing organization acceptable i

to the Department, to meet the following minimum criteria:
16.12.i.1 be of doubly encapsulated construction;

16.12.1.2 contain radioactive material whose chemical and
physical forms are as insoluble and non-dispersible as
practical; and

16.12.1.3 has been individually pressure tested to at least
'- 24,656 pounds per square inch absolute *(170 MN/m2)

without failure.

16.12.2 For sealed sources,'~except th'ose'6cntaining radioactive
'

material in gaseous form, acquired after December 30, 1986,
in the absence of a certificate from a traneferor certifying
that an individual sealed source meets the requirements of
RH 16.12.1, the sealed source shall not be put into use
until such determinations and testing have been performed.

16.12.3 Each sealed source, except those containing radioactivo'

material in gaseous form, used in downhole operations after
December 30, 1986 shall be certified by the manufacturer, or
other testing organization acceptable to the Department, as
meeting the sealed source performance requirements for oil
well-logging as contained in the American National Standard
N43.6 "Classificati6n of Sealed Radioactive Sources,"
(forme {ly N542, ANSI /NBS 126) in effect on December 30,
1985.

16.12.4 Certification documents shall be maintained for inspection
by the Department for a period of 2 years after source
disposal. If the source is abandoned downhole, the
certification documents shall be maintained until the
Department authorizes disposition.

f

1 A certified copy of the referenced material is available
for public inspection during normal business hours at the
Radiation Control Division, 4300 Creek Drive South, Building B,
First Floor, Denver, Colorado. Certified copies of the referenced
material will be provided at cost upon request from the Radiation
Control Division at the following mailing address: Director,
Radiation Control Division, RCD-DO-81, Colorado Department of
Health, 4300 Cherry Creek Drive South, cenver, Colorado, 80222-
1530.

16-7
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RH 16.13 Labelino.

!16.13.1 Each source, source holder, or logging tool containing
radioactive material chall bear a durable, legible, and j

clearly visible marking or label, which has, as a
minimum, the standard radiation caution symbol, without

|the conventional color requirement, and the following '

worr.ngs
i

DANGER 1/
RADIOACTIVE

i

This labeling shall be on the smallest component
''

transported as a separate piece of equipment..

16.13.2 Each transport coqtainer..shall..have.pa mananely attached.s

.to it a durable, legible, and clearly visible label which
has, as a minimam, the standard radiation caution symbol
and the following wording

DANGER 1/
RADIOACTIVE

' ,

NOTIFY CIVIL AUTHORITIES [OR NAME OF COMPANY) I

_

RH 16.14 Inspection and Maintenance.

16.14.1 Each licensee or registrant shall conduct, at intervals4

not to exceed 6 months, a program of inspection and
maintenance of source holders, logging tools, source
handling tools, storage containers, transport containers,
and injection tools to assure proper labeling and
physical condition. Records of inspection and
maintenance shall be maintained for a period of 2 years
for inspection by the Department.

1/ or CAUTION

16 - 8
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16.14.2 If any inspection conducted pursuant to RH 16.14.1
reveals damage to labeling or components critical to
radiation safety, the device shall be removed from
service until repairs have been made.

16.14.3 If a sealed source is stuck in the source holder, the

licensee shall not perform any operation, such as
drilling, cutting, or chiseling, on the source holder
unless the licensee is specifically approved by the U.S.
Nuclear Regulatory Commission, an Agreement State, or a
Licensing State to perform this operation.

16.14.4 The repair, opening, or modification of any sealed source
shall be performed only by persons specifically,
authorized to do so by the Department, the U.S. Nuclear
Regulatory.. Commission,.an Agreement State,.or a Licensing
State.

Requirements for Personnel Safety

RH 16.15 Trainino Recuirements.

16.15.1 No licensee or registrant shall permit any individual to
act as a logging supervisor as defined in this part until
such individual has:

16.15.1.1 received, in a course recognized by the Department,
the U.S. Nuclear Regulatory Commission, an
Agreement State, or a Licensing State, instruction
in the subjects outli.ned in Appendix A of this part
and demonstrated an understanding thereof;

36.15.1.2 read and received instruction in the regulations
contained in this part and the applicable sections
of Parts 1, 4, and 10 of these regulations or their
equivalent, conditions of appropriate license or
certificate of registration, and tne licensee's or
registrant's operating and emergency procedures,
and demonstrated an understanding thereof; and

16 - 9

December 30, 1990



.. .-- ~ . - _ . - . .. -- - .- - .- . . - - . . . . . - . - - . . . - . - -. .

P

:

16.15.1.3 demonstrated competence to use sources of I

radiation, related handling tools, and radiation j

survey instruments which will be used on the job. '!
i

16.15.2 No licensee or registrant shall permit any individual to {
assist in the handling of sources of radiation until such
individual has: .

!
.

. i

16.15.2.1 read or received. instruction in the licensee's or !

registrant's operating and emergency procedures and f
demonstrated an understanding thereof; and

16.15.2.2- demonstrated congetence to use, under.the personal
'

supervision of the logging supervisor, the sources !

of radiation, related handling tools, and radiation '!
survey instruments.tah4th will.be used,on.the job. ,

i

16.15.2.3 The licensee or registrant shall maintain employee .

'

training records for inspection by the Department !
'

for 2 years following termination of the I

individual's employment.
,

i

RH 16.16 Ooeratino and Emeroenev Procedygga. The licensee's or f
registrant's. operating and emergency procedures shall ;

include instructions in at least the followings i

i
'

16.16.1 handling and use of sources of radiation to be employed ;

so that no individual is likely to be exposed to |

radiation doses in excess of the standards established in
Part 4 of these regulations; j

;

16.16.2 methods and occasions for conducting radiation surveys; j
I

16.16.3 methodssand occasions for locking and securing sources of I

radiation;

16.16.4 personnel monitoring and the use of personnel monitoring
equipment;

16.16.5 transportation to temporary jobsites and field' stations,
including the packaging and placing of sources of
radiation in vehicles, placarding of vehicles, and
securing sources of radiation during transportation;

|
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16.16.6 minimizing exposure of individuals in the event of an
accident;

16.16.7 procedure for notifying proper personnel in the event of
an accident;

16.16.8. maintenance of records;

16.16.9 use, inspection and maintenance of source holders,
logging tools, . soui ce handling tools, storage containers,
transport containe::s, and injection tools;

16.16.10 procedure to be followed in the event a sealed source is
lodged downhole; *

16.16.11 procedures-to-be used-for picking up, rece1Vi'ng, and
' opening packages containing radioactive material;

16.16.12.' for the use of tracers, decontamination of the ~~

environment, equipment, and personnel;
_

16.16.13, maintenance of records generated by logging personnel at
temporary jobsites;

16.16.14 notifying proper persons in the event of an accident; and

16.16.15 actions to be taken if a sealed source is ruptured,
including _ actions to prevent the spread of contamination
and minimize inhalation and indigestion of radioactive
material and actions to obtain suitable radiation survey
instruments as required by RH 16.8.

RH 16.17 Personnel Monitorina.

16.17.1 No licensee or registrant shall permit any individual to
act as a logging supervisor or to assist in 'the handling
of sources of radiation unless each such individual wears
either a film badge or a thermoluminescent dosimeter
(TLD). Each film badge or TLD shall be assigned to and
worn by only one individual. Film badges must be
exchanged at least monthly and TLD's exchanged at least
quarterly. After replacement, each replaced film badge.

or TLD must'be promptly processed.

.
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16.17.2 Personnel monitoring records shall be mairitained for inspection
until the Department authorizes disposition.

Precautionary Procedures in Logging and Subsurface i

Tracer Operations

|
RH 16.18 Security. During each logging or tracer application, the '

logging supervisor or other designated employee shall maintain
|

direct surveillance of the operation to protect against i
unauthorized or unnecessary entry into a restricted area, as
defined in Part 1 of these regulations.

RH 16.19 Handlina Tools. The licensee shall provide and require the use j
of tools that will assure remote handling of sealed sources .,

other than low-activity calibration sources.. )
RH 16.20 Subsurface Tracer Studies. )

,

16.20.1 Protective gloves and other appropriate protective
clothing and equipment shall be used by all personnel
handling radioactive tracer material. Precautions shall
be taken to avoid ingestion or inhalation of radioactive
material. __

16.20.2 No licensee shall cause the injection of radioactive..

material into potable aquifers without prior written
authorization from the Department and any other
appropriate state Agency.

RH 16.21 Particle Accelerators. No licensee or registrant shall pcrmit
above-ground testing of particle accelerators, designed for use
in well-logging, which results in the production of radiation,
except in areas or facilities controlled or shielded so that
the requirements of RH 4.6 and 4.14 of these regulations, as
applicable, are met.

Radiation Surveys and Records
|

RH 16.22 Radiation Survevs. I

16.22.1 Radiation surveys or calculations shall be made and recorded i

for each area where radioactive materials are stored. |

4
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16.22.2 Radiation surveys or calculations shall be made and |
recorded for the radiation levels in occupied positions |
and on the exterior of each vehicle used to transport
radioactive material. Such surveys and calculations
shall include each source of radiation or combination of
sources to be transported in the vehicle. )

I

16.22.3- If the sealed source assembly is removed from the logging
tool before departing the jobsite, the logging tool
detector chall be energized, or a survey meter used, to
assure that the logging tool is free of contamination.

16.22.4- Radiation surveys shall be made and recorded at the
jobsite or well-head for each tracer operation, except
those using hydrogen-3, carbon-14, and sulfur-35. These
surveys shaII ' include behsnrements of radistion levels'
before and after the operation.

..a
16.22.5 Records required pursuant to RH 16.22.1 thJough 16.22.4

shall include the dates, the identification of --

individual (s) making the survey, the identification of
survey instrument (s) used, and an exact description of-.

the location of the survey. Records of these surveys
shall be maintained for inspection by the Department for
2 years after completion of the survey.

RH 16.23 Documents and Records Reauired at Field Stations. Each
licensee or registrant shall maintain, for inspection by
the Department, the following documents and records for
the spacific devices and sources used at the field
station:

I

16.23.1 appropriate license, certificate of registration, or
equivalent document (s);

16.23.2 operating and emergency procedures;

16.23.3 applicable regulations;

16.23.4 records of the latest survey instrument calibrations
pursuant to RH 16.8;

.

16.23.5 records of the latest leak test results pursuant to RH
16.9;

16 - 13
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16.23.6 records of quarterly inventories required pursuant to RH
16.10;

16.23.7 utilization records required pursuant to RH 16.11;
16.23.8 records of inspection and maintenance required pursuant to

RH 16.14;

16.23.9 survey records required pursuant to RH 16.22; and
16.23.10 training records required pursuant to RH 16.15.
RH 16.24 Documents and Records Reauired at Temocrary Jobsites. Each

licensee or registrant conducting operations at a temporary,

jobsite shall have the following documents and records
available at that site for inspection by the Department:

16.24.1 operating ~anetnes3 ruvy vivuudurusr-

16.24.2 survey records required pursuant to RH 16.22 for the period
of operation at the site; .;. a

16.24.3 evidence of current calibration for the radiation suryey
instntments in use at the site;

16.24.4' when operating in the State under reciprocity, a copy of the
appropriace license, certificate of registration, or
equivalent document (s); and

16.24.5 shipping papers for the transportation of radioactive
material.

Notification

RH 16.25 Notif2.7 tion of Incidents, Abandonment, and Lost Sources.

16.25.1 Notification of incidents and sources lost in other than
downhole logging operations shall be made in accordance with

i

appropriate provisions of RH 4.52 of these regulations. |
l

It> . 2 5. 2 Whenever a sealed source or device containing radioactive l
material is lodged downhole, the licensee shall; |

|

|
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16.25.2.1 monitor at the surface for the presence of I
*

radioactive contamination with a radiation survey
instrument or logging tool during logging tool
recovery operations; and

16.25.2.2 notify the Department immediately by telephone and
subsequently within 30 days by confirmatory letter 1

if the licensee knows or has reason to believe that |

a sealed source has been ruptured. This letter |
shall identify the well or other, location, describe ]
the magnitude and extent of the escape of i

radioactive material, assess the consequences of !

the rupture, and explain efforts being planned or
'' ' taken to mitigate these consequences. .

16.25.3 When it becomes apparent that efforts to recover,the
radioactive source will not be successful, the licensee

shall

i

16.25.3.1 advise the well-operator of the regulations of the
Department regarding abandonment and an appropriate*

method of abandonment, which shall include:
..

j 16.25.3.1.1 the immobilization and sealing in place of
? the radioactive source with a cement plug,

i
'

16.25.3.1.2 the sotting of a whipstock or other
4 deflection device, and

'
16.25.3.1.3 the mounting of a permanent identification

plaque at the surface of the well, containing
the appropriate information required by RH
16.25.4; -

,

16.25.3.2 notify the Department by telephone, giving the i

circumstances of the loss, and request approval of
the proposed abandonment procedures; and

1

i16.25.3.3 file a written report with the Department within 30
days cf the abandonment. The licensee shall send a
copy of the report to the appropriate State Agency
that issued permits or otherwise approved of the
drilling operation. The report shall contain the
following information:

~

l
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16.25.3.3.1 date of occurrence;

16.25.3.3.2 a description of the well logging cource,

involved, including the radionuclide and its
quantity, chemical, and physical form;

16.25.3.3.3 surface location and identification of the
well;

.

16.25.3.3.4 results of efforts to immobilize and seti the
source in place;

16.25.3,.3.5 a brief description of the attempted recovery
effort; ,

16.25.3.3.6 depth of the sources.

16.25.3.3.7 depth of the top of the cement plug;

16.25.3.'3.8 depth of the well;'

16.25.3.3.9 any other information, such e.s a warning
staten ent , contained on the permanent

identification plaque; and

16.25.3.3.10 the namen of state Agencies receiving a copy
of thic report.

16.25.4 Whenever a sealed source containing radioactive material
is abandoned downhole, the licensee shall provide a

permanent plaque 2./ for posting the well or well-bore.
This plaque shall:

16.25.4.1 be constructed of long-lastirq material, such as
stainless steel or monel, and

.

16.25.4.2 contain the following information engraved on its
face:

16.25.4.2.1 the word " CAUTION";-

2f An example of a suggested plaque is shown in Appendix B of this
part.

#
,
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16.25.4.2.2 the radiation symbol without the conventional
,

color requirement;

16.25.4.2.3 the date of abandonment;

16.25.4.2.4 the name of the well-operator or well-owner;

16.25.4.2'.5 the well name and well identification
number (s) or other designation;

16.25.4.2.6 the sealed source (s) by radionuclide and

activity;

a

16.25.4.2.7 the source depth and the depth to the top of
the plug; and

i

16.25.4.2.8 an appropriate warning, depending on the
specific circumstances of each abandonment. 2/

a

16.25.5 The licensee shall immediately notify the Department by

j telephone and subsequently by confirming letter if the
' licensee knows or has reason to believe that radioactive

material has been lost in or to an underground potable'

<

aquifer. Such notice shall designate the well location
and shall describe the magnitude and extent of loss of
radioactive material, assess the consequences of such
loss, and explain efforts planned or being taken to

-

mitigate these consequences.

i

f

2/ Appropriate warnings may includes (a) "Do not drill'

below plug- back depth"; (b) "Do not enlarge casing"; or
(c) "Do not re-enter the hole", followed by the words,
"before contacting the Colorado Department of Health,
Radiation Control Division.

.

16 - 17
)

December 30, 1990

m . __



- . - . . __

I-

I

|

APPENDIX A

,

SUBJECTS TO BE INCLUDED IN TRAINING COURSES i

FOR LOGGING SUPERVISORS
|

I. Fundamentals of Radiation Safety

A. Characteristics of radiation
,

B. Units of radiation dose and quantity of

radioactivity |

iC. Significanee .of. radiation dose '

1. " Radiation protection standards
2. Biological effects of radiation dose

D. Levels of radiation from sources of radiation'

E. Methods of minimizing radiation dose

1. Working time
2. Working distances

!,,

3. Shielding
F. Radiation safety practices including prevention of

contamination and methods of decontamination

II. 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 equiya nt

III. Equipment to be Used j

)

A. Handling equipment
B. Sources of radiation
c. Storage and control of equipment j

D. Operation and control of equipment i

l

1

|

|
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IV. The Requirements of Pertinent Federal and State'
i Regulations

'
J

V. The Licensee's or Registrant's Written Operating and;. ,

Emergoney Proceduresj-
?

VI.- The Licensee's or Registrant's Record Keeping>

Procedures
.
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APPENDIX B

EXAMPLE OF PLAOUE FOR IDENTIFYING WELLS
CONTAINING SEALED SOURCES

CONTAINING RADIOACTIVE MATERI AL AJAf3DONED DOWNHOLE

I

!

COMPANY NAME: i

, . WELL IDENTIFICATION: i
,

ff CAUTION */
ONE 2 CURIE CS-137 RADI0 ACTIVE SOURCE ABANDONED

3-3 75 AT 8400 FT. PLUG BACK DEPTH 8200 FT.

DO NOT RE ENTER THIS WELL BEFORE CONTACTING

COLORADO DEPARTMENT OF HEALTH

The size of tne plaque should be convenient for use on active or
inactive wells, e.g., a 7-inch square. Letter size of the word
" CAUTION" should be approximately twice the letter size of the rest
of the information, e.g., 1/2-inch and 1/4-inch letter size,
respectively.

i

i
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PART 17

TRANSPORTATION OF RADIOACTIVE MATERIAL

RH 17.1 purpose and Scone. The regulations in this part establish
requirements for packaging, preparation for shipment, and
transportation of radioactive material and apply to any person who
transports radioactive material or delivers radioactive material
to a carrier for transport.

RH 17.2 Definitions. As used in this part, the following definitions
apply:

" Carrier" means a person engaged in the transportation of
' - passengers or property by land or water as a common, contract, or

private carrier, or by civil aircraft.

" Closed transport vehicle" means a transport' vehicle equipped with
a securely attached exterior enclosure that during normal
transportation restricts the access of unauthorized persons to the
cargo space containing the radioactive material. The enclosure'

may be either temporary or permanent but shall limit access from
top, sides, and ends. In the case of packaged materials, it may
be of the "see-through" type.

"

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

" Fissile material" means plutonium-238, plutonium-239,
plutonium-241, uranium-233, and uranium-235, or any combiration of
these radionuclides. Unirradiated natural uranium and depleted
uranium, and natural uranium or depleted uranium that has been
irradiated in thermal reactors only, are not included in this
definition.'

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

8Department jurisdiction extends only to "special nuclear material in
quantities not sufficient to form a critical mass" as defined in Part 1 of
these regulations.
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" Low specific activity (LSA) material" means radioactive material
that satisfies the descriptions and limits set forth below.
Shielding materials surrounding the LSA material may not be
considered in determining the estimated average specific activityof the package contents. LSA material must be in one of threegroups:

(1) LSA-I.

i. Ores containing only naturally occurring radionuclides
(e.g., uranium, thorium) and uranium or thorium
concentrates of such ores; or

ii. Solid unirradiated natural uranium, depleted uranium,
natural thorium, or their solid or liquid compounds or,

mixtures; or *

iii. Radioactive material, other than fissile material, for
which the A, value is unlimited; or

iv. Mill tailings, contaminated earth, concrete, rubble,
other bulk debris, and activated material in which the
radioactive material is essentially uniformly
distributed, and the average specific activity does
not exceed 10*' A /g..

..

(2) LSA-II.

i. Water with tritium concentration up to 0.8 TBq/ liter
(20.0 Ci/ liter); or

11. Material in which the radioactive material is
distributed throughout, and the average specific
activity does not exceed 10-* A,/g for solids and

4gases, and 10 A /g for liquids.

(3) LSA-III. Solids (e.g., consolidated wastes, activated
materials) in which:

1. The radioactive material is distributed throughout a
solid or a collection of solid objects, or is
essentially uniformly distributed in a solid compact
binding agent (such as concrete, bitumen, ceramic,
etc. ) ; and

11. The radioactive material is relatively insoluble, or
it is intrinsically contained in a relatively
insoluble material, so that, even under loss of
packaging, the loss of radioactive material per
package by leaching, when placed in water for 7 days,
would not exceed 0.1 A ; and2

iii. The average specific activity of the solid does r ot
exceed 2 X 10-8 A,/g.
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" 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 concentrates; or alpha emitters with a half-life of less
than 10 days.

" Packaging" means the assembly of components necessary to ensure
compliance with the packaging requirements 49 CFR Part 173
Subpart I. It may consist of one or more receptacles, absorbent i
materials, spacing structures, thermal insulation, radiation i

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.

;

" Regulations of the U.S. Department of Transportation" means the
,.' regulations in 49 CFR Parts 100-189 and Parts 390-397.

" Regulations of the U.S. Nuclear Regulatory Commission" means the
regulations in 10 CFR 71 for purposes of this Part.

.

I
" Specific activity" of a radionuclide means the radioactivity of a '

radionuclide per unit mass of that nuclide. The specific activity
of a material in which the radionuclide is essentially uniformly i

distributed is the radioactivity per unit mass of the material. |

!
" Surface contaminated object" (Sco) means a solid object that is ;..

not itself classed as radioactive material, but which has I

radioactive material distributed on any of its surfaces. SCO must
'

be in one of two groups with surface activity not exceeding the
following limits:

l

A. Sco-I: a solid object on which:

I. The non-fixed contamination on the accessible surface |
averaged over 300 cm (or the area of the surface if {

2

8 2less than 300 cm ) does not exceed 4 Bq/cm (10'* j
2microcurie /cm ) for beta, gamma and low toxicity alpha

emitters, or 0.4 Bq/cm (10'2 microcurie /cm ) for all )2 2

other alpha emitters; '

II. The fixed contamination on the accessible surface
2 (or the area of the surface if |averaged over 300 cm

2 2less than 300 cm ) does not exceed 4x10' Bq/cm (1.0
2Microcurie /cm ) for beta, gamma and low toxicity alpha i

emitters, or 4x102 2 2Bq/cm (0.1 Microcurie /cm ) for all
other alpha emitters; and

iii. The non-fixed contamination plus the fixed
contamination on the inaccessible surface averaged

2over 300 cm (or the area of the surface if less than
2300 cm ) does not exceed 4x104 2Bq/cm

2(1 microcurie /cm ) for beta, gamma and low toxicity
2 2 2alpha emitters, or 4x10 Bq/cm (0.1 Microcurie /cm )

for all other alpha emitters.
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B. SCO-II: a solid object on which the limits for sco-i are (exceeded and on which: '

I. The non-fixed contamination on the accessible surface !
averaged over 300 cm (or the area of the surface if2

less than 300 cm ) does not exceed 400 Bq/cm (10*22 2

microcurie /cm ) for beta, gamma and low toxicity alpha ;
2

emitters or 40 Bq/cm2 (10-2 microcurie /cm ) for all |
2

other alpha emitters,
1

II. The fixed contamination on the accessible surface
averaged over 300 cm2 (or the area of the surface if
less than 300 cm ) does not exceed 8x1052 Bq/cm' (20

2microcuries/cm ) for beta, gamma and low toxicity !> . alpha emitters, or 8x10* Bq/cm (2 spierocuries/cm ) for2 2
<

all other alpha emitters; and !

III. The non-fixed contamination plus the fixed
contamination on the inaccessible surface averaged

8 ,over 300 cm (or the area of the surface if less than,

)2300 cm ) does not exceed 8x105 2Bq/cm !
,

(20 microcuries/cm ) for beta, gamma and low toxicity2

alpha emitters, or 8x10' Bq/cm (2 microcuries/cm ) for2 2

all other alpha emitters.

" Transport index" means the dimensionless number, rounded up the |

'

next tenth, placed on the label of a package to designate the
degree of control to be exercised.by the carrier during
transportation. The transport index is the number expressing the
maximum radiation level at 1 meter (3.3 feet) from the external
surface of the package in millisievert (msv) per hour multiplied
by 100 (equivalent to the maximum radiation level in millirem per
hour at 1 meter).

" Type A quantity" means a quantity of radioactive material, the
aggregate radioactivity of which does not exceed As for special
form radioactive material or A, for normal form radioactive
material, where A and A, are given in Appendix A of this Part 17t

or may be determined by procedures described in Appendix A of this
Part 17.

" Type A package" means a packaging that, together with its
radioactive contents limited to A OR A as appropriate, meets the2 2

requirements of 49 CFR 173.410 and 173.412 and is designed to
retain the integrity of containment and shielding under normal
conditions of transport as demonstrated by the tests set forth in
173.465 Or 173.466, as appropriate.

. )

|
|
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" Type B package" means a Type B packaging together with its I

radioactive contents.2 )
|

" Type B packaging" means a packaging designed to retain the '

integrity of containment and shielding when subjected to the |
normal conditions of transport and hypothetical accident test
conditions set forth 10 CFR Part 71.

;

" Type B quantity" means a quantity of radioactive material greater ;

than a Type A quantity. !

1General Regulatory Provisions

Recuirement for License. No person shall transport radioactiveRH 17.3
, ' material or deliver radioactive material to a carrier for

transport except as authorized in a general or specific license
issued by the Department or as exempted in RH 17.4. '

RH 17.4 Exemotions. ;

17.4.1 Common and contract carriers, freight forwarders, and warehouse
'workers which are subject to the requirements of the U.S.

Department of Transportation in 49 CFR 170 through 189 or the U.S.
Postal Service in the Postal Service Manual (Domestic Mail
Manual), are exempt from the. acairements of this part to the..

extent that they transport or store radioactive material in the
,

regular course of their carriage for others or storage incident -

thereto. Common and contract carriers who are not subject to the
requirements of the U.S. Department of Transportation or U.S.
Postal Service are subject to RH 17.3 and other applicable ,

requirements of these regulations. '

17.4.2 Any licensee is exempt from the requirements of this part to the ,

extent that the licensee delivers to a carrier for transport a -

package containing radioactive material having a specific activity
not greater than 70 Bq/g (0.002 microcurie per gram) .

RH 17.5 Transoortation of Licensed Material.

17.5.1 Each licensee who transports licensed material outside the site of I

usage, as specified in the Department license, or where transport
is on public highways, or who delivers licensed material to a
carrier for transport, shall:

i

'A Type B package design is designated as B(U) or B(M). B (U) refers to
the need for unilateral approval of international shipments; B(M) refers to ,

the need for multilateral approval. There is no distinction made in how
packages with these designations may be used in domestic transportation. To
determine their distinction for international transportation, refer to 49 CFR
Part 173. A Type B ' package approved prior to September 6, 1983 was designated
only as Type B. Limitations on its use are specified in RH 17.8.
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17.5.1.1 Comply with the applicable requirements, appropriate tc the
mode of transport, of the regulations of the U.S. Department
of Transportation, particularly the regulations of U.S.
Department of transportation in the following areas:
(1) Packaging - 49 CFR Part 173: Subparts A and B and I.

(2) Marking and labeling - 49 CFR Part 172: Subpart D,
$$ 172.400 through 172.407, 55 172.436 through
172.440, and Subpart E.

(3) Placarding - 49 CFR Part 172: Subpart F, especially
$$ 172.500 through- 172.519, 172.556,-and
Appendices B and C.

(4) Accident reporting - 49 CFR Part 1"/1: SS 171.15 and
171.16.

(5) Shipping papers and emergency information - 49 CFR
Part 172: Subparts C and G.

(6) Hazardous material employee training - 49 CFR Part
172: Subpart H.

(7) Hazardous material shipper / carrier registration -
49 CFR Part 107: Subpart G.-

17.5.1.2 The licensee shall also comply with applicable U.S.
Department of Transportation regulations pertaining to the
following modes of transportation:

(1) Rail - 49 CFR Part 174: Subparts A through D and K.

(2) Air - 49 CFR Part 175.

(3) Vessel - 49 CFR Part 176: Subparts A through F and M.

(4) Public highway - 49 CFR Part 177 and Parts 390 through
397.

17.5.1.3 Assure that any special instructions needed to safely open
the package are sent to or have been made available to the
consignee.

17.5.2 If, for any reason, the regulations of the U.S. Department of
Transportation are not applicable to a shipment of licensed
material, the licensee shall conform to the standards and
requirements of 49 CFR Parts 170 through 189 appropriate to the
mode of transport to the same extent as if the shipment was
subject to the regulations.

l
|
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General Licenses,
,

' RH 17.6 General Licenses for carriers.
17.6.1 A general license is hereby issued to any common or contract

' carrier not exempt under RH 17.4 to receive, possess, transport,
and store radioactive material in the regular course of their,

catriage for others or storage incident thereto, provided the
triansportation and storage is in accordance with the applicable
.equirements, appropriate to the mode of transport, of the U.S.
Department of Transportation insofar as such requirements relate
to the loading and storage of packages, placarding of the
transporting vehicle, and incident reporting.8

17.6.2 A general license is hereby issued to any private carrier to
transport radioactive material, provided the transportation is in
accordance with the applicable requirements, appropriate to the
mode of transport, of the U.S. Department of Transportation
insofar as such requirements relate to the loading and storage of
packages, placarding of the transporting vehicle, and incident
reporting.

17.6.3 Persons who transport radioactive material pursuant to the general
licenses in RH 17.6.1 or 17.6.2 are exempt from the requirements
of Parts 4 and 10 of these regulations to the extent that they
transport radioactive material.

RH 17.7 General License: Nuclear Reculatory Commission-Anoroved Packaoes.

17.7.1 A general license is hereby issued to any licensee of the
Department to transport, or to deliver to a carrier for transport,
licensed material in a package for which a license, certificate of
compliance, or other approval has been issued by the Nuclear
Regulatory Commission.

17.7.2 This general license applies only to a licensee who:
|
I17.7.2.1 Has a copy of the specific license., certificate of I

compliance, or other approval by the Nuclear Regulatory
Commission of the package and has the drawings and other
documents referenced in the approval relating to the use and
maintenance of the packaging and to the action to be taken
prior to shipment;

17.7.2.2 Complies with the terms and conditions of the license, .

certificate, or other approval by the Nuclear Regulatory !

Commission, as applicable, and the applicable requirements
of this Part 17;

i

:

5Notification of an incident shall be filed with, or made to, the
Department as prescribed in 49 CFR, regardless of and in addition to the
notification made to the U.S. Department of Transportation or other agencies.
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| 17.7.2.3 Prior to the licensee's first use of the package, has
i registered with the Nuclear Regulatory Commission; and

17.7.2.4 Has a quality assurance program required by RH 17.20.

17.7.3 The general license in RH 17.7.1 applies only when the package
approval authorizes use of the package under this general license.1

17.7.4 For a Type B or fissile material package, the design of which was
approved by Nuclear Regulatory Commission before April 1, 1996,
the general license is subject to additional restrictions of
RH 17.8.

RE 17.8 General License: Previously Acoroved Type B Packaces.

17.8.1 A Type B package previously approved by the Nuclear Regulatory
Commission, but not designated as B(U) or B(M) in the Nuclear
Regulatory Commission certificate of compliance, may be used under
the general license of RH 17.7 with the following additional
conditions:

17.8.1.1 Fabrication of the packaging was satisfactorily completed
before August 31, 1986, as demonstrated by application of
its model number in accordance with Nuclear Regulatory
Commission regulations at 10 CFR 71.85(c);

17.8.1.2 A package used for a shipment to a location outside the
D ited states is subject to multilateral approval, asn
defined in U.S. Department of Transportation regulations at
49 CFR 173.403; and

17.8.1.3 A serial number which uniquely identifies each packaging
which conforms to the approved design is assigned to, and
legibly and durably marked on, the outside of each
packaging.

17.8.2 A Type B(U) package, a Type B(M) package, a low specific activity !

(LSA) material package or a fissile material package, previously
approved by the Nuclear Regulatory Commission but without the !
designation "-85" in the identification number of the Nuclear )
Regulatory Commission certificate of compliance, may be used under
the general license of RH 17.7 with the following additional
conditions:

17.8.2.1 Fabrication of the package is satisfactorily completed by
April 1, 1996, as demonstrated by application of its model
number in accordance with Nuclear Regulatory Commission
regulations at 10 CFR 71.85 (c) ;

17.8.2.2 A package used for a shipment to a location outside the
United States is subject to multilateral approval except
approved under special arrangement in accordance with U.S. I

Department of Transportation regulations at 49 CFR 173.403;
and
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17.8.2.3 A serial number that uniquely identifies each packaging
which conforms to the approved design is assigned to, and
legibly and durably marked on, the outside of each
packaging.

RH 17.9 General License: U.S. Department of Transnortation Snecification
Container.

17.9.1 A general license is issued to any licensee of the Department to
transport, or to deliver to a carrier for transport, licensed
material in a specification container for fissile material or for
a Type B quantity of radioactive material as specified in 49 CFR I

Parts 173 and 178.
|

17.9.2
, This general license applies only to a licensee who:,

17.9.2.1 Eas a copy of the specification;

17.9.2.2 Complies with the terms and conditions of the specification'

and the applicable requirements of this Part 17; and |
|

17.9.2.3 Has a quality assurance program required by 17.20.
!

117.9.3 The general license in RH 17.9.1 is subject to the limitation that '

the specification container may not be used for a shipment to a
location outside the United States except by multilateral approval..

as defined in 49 CFR 173.403.

RH 17.10 General License: Use of Foreien ADeroved Packace.
i

17.10.1 A general license is issued to any licensee of the Department to
transport, or to deliver to a carrier for transport, licensed
material in a package the design of which has been approved in a
foreign national competent authority certificate and revalidated 1

,

'

by the U.S. Department of Transportation as meeting the applicable
|requirements of 49 CFR 171.12.

17.10.2 This general license applies only to international shipments.

17.10.3 This general license applies only to a licensee who:

17.10.3.1 Has a copy of the applicable certificate, the revalidation,
and the drawings and other documents referenced in the
certificate relating to the use and maintenance of the
packaging and to the' actions to be taken prior to shipment;

17.10.3.2 Complies with the terms and conditions of the certificate
and revalidation, and with the applicable requirements of
this Part 17; and

17.10.3.3 Has a quality assurance program approved by the Nuclear
Regulatory Commission.

I

1
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RH 17.11 General License: Fissile Material, Limited Quantity Der Packaoe,

17.11.1 A general license is hereby issued to any licensee to transport
fissile material, or to deliver fissile material to a carrier for
transport, if the waterial is shipped in accordance with this
section.

17.11.2 This general license applies only when a package contains no more
than a Type A quantity of radioactive material, including only one-

of the following:

17.11.2.1 Up to 40 grams of uranium-235; or

17.11.2.2 Up to 30 grams of uranium-233; or
v.

17.11.2.3 Up to 25 grams of the fissile radionuclides of plutonium,
except that for encapsulated plutonium-beryllium neutron
sources in special form, an A quantity of plutonium may be3
present; or

17.11.2.4 A combination of fissile radionuclides in which the sum of
the ratios of the amount of each radionuclide to the
corresponding maximum amount in RH 17.11.2.1, 17.11.2.2, and
17.11.2.3 does not exceed unity.

17.11.3 Except as specified in RH 17.11.3.2, this general license applies:
'

17.11.3.1 only when a package containing more than 15 grams of fissile
radionuclides is labeled with a transport index not less
than the number given by the following equation:

Minimum Transport Index =
(0.40x + 0.67y + c) (1 - 15/ (x+y+z))

where the package contains x grams of uranium-235, y grams
of uranium-233, and z grams of the fissile radionuclides of
plutonium;

'17.11.3.2 For a package in which the only fissile material is in the
form of encapsulated plutonium-beryllium neutron sources in
special form, the transport index based on criticality
considerations may be taken as 0.026 times the number of
grams of the fissile radionuclides of plutonium in excess of
15 grams.

17.11.3.3 In all cases, the transport index must be rounded up to one
decimal place and shall not exceed 10.0.

RH 17.12 General License: Fissile Material. Limited Moderator Der Packaoe.

17.12.1 A general license is hereby issued to any licensee to transport
fissile material, or to deliver fissile material to a carrier for
transport, if the material is shippeo in accordance with this
section.,

17.12.2' This general license applies only when all of the following
requirements are met.

|
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17.12.2.1 The package contains no more than a Type A quantity of I
radioactive material.

'

17.12.2.2 Neit.her beryllium nor hydrogenous material enriched in
; deuterium is present.

17.12.2.3 The total mass of graphite present does not exceed 7.7 times
the total mass of uranium-235 plus plutonium.

17.12.2.4 Substances having a higher hydrogen density than water, for
example certain hydrocarbon oils, are not present, except
that polyethylene may be used for packing or wrapping.

17.12.2.5 Uranium-233 is not present, and the amount of plutonium does
not exceed 1 percent of the amount of uranium-235.,

17.12.2.6 The amount of uranium-235 is limited as follows:

17.12.2.6.1 If the fissile radionuclides are not uniformly
distributed,the maximum amount of uranium-235 per
package may not exceed the value given in the ;

following Table 1:

17.12.2.6.2 If the fissile radionucludes are distributed
unifomly, for example, cannot fom a lattice
arrangement within the packaging, the maximum amount.

of uranium-235 per package may not exceed the value
given in the following Table 2:

17.12.2.7 The transport index of each package based on criticality
considerations is taken as 10 times the number of grams of
uranium-235 in the package divided by the maximum allowable
number of grams per package in accordance with Table 1 or 2
of this section as applicable.
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TABLE 1: PERMISSIBLE MASS OF URANIUM-235 PER FISSILE MATERIAL PACKAGE
[ NONUNIFORM DISTRIBUTION)

. Uranium enric? ment in Permissible
weight percent of. maximum grams
g ium-235 not exceedina of uranium-235 ner ot;]agg

24 40
20 42
15 45
11 48

1
10 51 l

1. 9.5 52
1 9 54

' . 8.5 55
*

8 57 I
7.5 59
7 60
6.5 62

:6 65
5.5 68
5 72
4.5 76
4 80
3.5 88
3 100~

2.5 120
2 164
1.5 272
1.35 320
1 680*
0.92 1200*

. TABLE 2: PERMISSIBLE MASS OF URANIUM-235 PER FISSILE MATERIAL PACKAGE
[ UNIFORM DISTRIBUTION]

Uranium enrichment in Permissible
weight percent of maximum grams
uranium-235 not exceedina of uranium-235 per cackaoe

4 84
i

3.5 92 |

3 112 I

2.5 148 |
2 240 |

1.5 560* I
1.35 800* .j

* Pursuant to the Department's agreement with the Nuclear Regulatory !

Commission, jurisdiction extends only to 350 grams of uranium-235.

i

i
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Operating Controls and Procedures |

RH 17.13 Fissile Material: Assumptions as to Unknown Procerties of Fissile
Material. When the isotopic abundance, mass, concentration,
degree of irradiation, degree of moderation, or other pertinent |
property of fissile material in any package is not known, the i
licensee shall package the fissile material as if the unknown
properties had credible values that would cause the maximum |
neutron multiplication. i

Rh 17.14 Preliminary Si[grminations. Prior to the first use of any
packaging for the shipment of radioactive material:

17.14.1 The licensee shall ascertain that there are no defects which could
significantly reduce the effectiveness of the ockaging;,,

17.14.2 Where the maximum normal operating pressure will exceed
35 kilopascal (5 pounds per square inch) gauge, the licensee shall
test the containment systems at an internal pressure at least 50
percent higher than the maximum normal operating pressure to
verify the capability of that system to maintain its structural
integrity at that pressure;

17.14.3 The licensee shall determine that the packaging has been
fabricated in accordance with the design approved by the Nuclear
Regulatory Commission; and-

'

17.14.4 The licensee shall conspicuously and durably mark the packaging
with its model number, serial number, gross weight, and a package
identification number as assigned by the Nuclear Regulatory i

Commission.

RH 17.15 Routine Determinations. Prior to each shipment of licensed
material, the licensee shall determine that:

17.15.1 The package is proper for the contents to be shipped; *

17.15.2 The package is in urimpaired physical condition except for
superficial defects such as marks or dents;

17.15.3 Each closure device of the packaging, including any required
gasket, is properly installed and secured and free of defects;

17.15.4 Any system for containing liquid is adequately sealed and has
adequate space or other specified provision for expansion of the
liquid;

17.15.5 Any pressure relief device is operable and set in accordance with
written proced 'es;

17.15.6 The package has been loaded and closed in accordance with written
procedures;

17.15.7 Any structural part of the package which could be used to lift or
tie down the package during transport is rendered inoperable for
the purpose unless it satisfies design requirements specified in
10 CFR 71.45; i
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17.15.8 The level of non-fixed (removable) radioactive contamination cathe external surfaces of each package offered for shipment is aslow as reasonably achievable.

17.15.8.1
The level of non-fixed (removable) radioactive contaminationmay be determined by wiping an area of 300 square
centimeters of the surface concerned with an absorbent
material, using moderate pressure, and measuring theactivity on the wiping material. Sufficient measurements
must be taken in the most appropriate locations to yield a
representative assessment of the removable contamination
levels. Except as provided in RH 17.15.8.2, the amount of
radioactivity measured on any single wiping material, when
averaged over the surface wiped, must not exceed the limits*- given in Table 3 below at any time during transport. Other
methods of arsessment of equal or greater efficiency may be '

used. When other methods are used, the detection efficiency
of the method used must be taken in account and in no case
may the removable contamination on the external surfaces of
the package exceed 10 times the limits listed in Table 3.

17.15.8.2 In the case of packages transported as exclusive use
shipments by rail or highway only, the non-fixed (removable)
radioactive contamination at any time during transport must
not exceed 10 times the levels prescribed in RH 17.15.8.1.'

The levels at the beginning of transport must not exceed the
levels in RH 17.15.8.1.

17.15.9 External radiation levels around the package and around the
vehicle, if applicable will not exceed 2 mSv/h (200 millirems per
hour) at any point on the external surface of the package at any
time during transportation. The transport index shall not exceed
10.0; ,

TABLE 3: NON-FIXED (REMOVABLE) EXTERNAL RADIOACTIVE CONTAMINATION WIPE LIMITS

Maximum PerTaissible
Limits

Contaminant Bq/cm2 uCi/cm dpm/cm3 2

Beta and gamma emitters
and low toxicity alpha emitters . 0.4 10-8 22. . . . . . . .

All other alpha emitting radionuclides . 0.04 10-' 2.2. . . .

17.15.10 For a pp.?kage transported in exclusive use by rail, highway or
water, radiation levels external to the package may exceed the
limits specified in RH 17.15.9 but chall not exceed any of the
following:

.

5
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17.15.10,1 2 mSv/h (200 millirems per hour) on the accessible external
surface of the package unless the following conditions are
met, in which case the limit is 10 mSv/h (1000 millirems per
hour) ;

1

|
17.15.10,1,1.. The shipment is made in a closed transport vehicle, j

17.15.10.3.2 Provisions are made to secure the package so that its
position within the vehicle remains fixed during
transportation, ar.d

17.15.10.1.3 There are no loading or unloading operations between
the beginning and end of the transportation.

17.15.10.2 2 mSv/h (200 millirems per hour) at any point on the outer
surface of the vehicle, includtng the upper and lower
surfaces, or, in the case of a flat-bed style vehicle, with
a personnel barrier *, at any point on.the vertical planes
projected from the outer edges of the vehicle, on the upper
surface of the load (or enclosure, if used) , and on the
lower external surface of the vehicle; |

,

17.15.10.3' O.1 mSv/h (10 millirems per hour) at any point 2 meters from
the vertical planes represented by the outer lateral
surfaces of the vehicle, or, in the case of a flat-bed style
vehicle, at any point 2 meters from the vertical planes-.

projected from the outer edges of the vehicle; and

17.15.10.4 0.02 mSv/h (2 millirems per hour) in any normally occupied
positions of the vehicle, except that this provision does
not apply to private motor carriers when persons occupying
these positions are provided with special health
supervision, personnel radiation exposure monitoring
devices, and training in accordance with RH 10.3 of these
regulations; and

17.15.11 A package must be prepared for trancport so that in still air at
100 degrees Fahrenheit (38 degrees Celsius) and in the shade, no
accessible surface of a pacxage would have a temperature exceeding
122 degrees Fahrenheit (50 degrees Celsius) in a nonexclusive use
shipment or 180 degrees Fahrenheit (82 degrees Celsius) in an
exclusive use shipment. Accessible package surface temperatures
shall not exceed these limits at any time during transportation.

17.15.12 A packags may not incorporate a feature intended to allow
continuous venting during transport.

* A flat-bed style vehicle with a personnel barrier shall have radiation
levels determined at vertical planes. If no personnel barrier is in
place, the package cannot exceed 2 mSv/h (200 udllirems per hour) at any
accessible surface.

i
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RH 17.16
~

!
Air Transagrt of Plutonium. Notwithstanding the provisions of any )
general licenses and notwithstanding any exemptions stated

]directly in this part or included indirectly by citation of the
U.S. Department of Transportation regulations, as may be )applicable, the licensee shall assure that plutonium in any form |is not transported by air, or delivered to a carrier for air ;
transport, unless:

|

17.16.1 The plutonium is contained in a medical device designed for
individual human application; or ,

i

17.16.2 The plutonium is contained in a material in which the specific
activity is not greater than 70 Bq/g (0.002 microcuries per gram)
of material and in which the radioactivity is essentially

:uniformly distributed; orA
i.

17.16.3 The plutonium is shipped in a single package containing no more Ithan an A, quantity of plutonium in any isotops or form and is !

shipped in accordance with RH 17.5; or

17.16.4 The plutonium is shipped in a package specifically authorized (in e

the certificate of compliance issued by the Nuclear Regulatory !.-

Commission for that package) for the shipment of plutonium by air
and the licensee requires, through special arrangement with the
carrier, compliance with 49 CFR 175.704, the U.S. Department of'- Transportation regulations applicable to the air transport of ;
plutonium. '

RH 17.17 ShfDment Records. Each licensee shall maintain, for a period of !
7 years after shipment, a record of each shipment of licensed '

material not e.xempt under RH 17.4 showing, where applicable:
17.17.1 Identification of the packaging by model number and serial number;
17.17.2 Verification that the packaging, as shipped, had no significant I

defect;
|

17.17.3 volume and identification of' coolant;

17.17~4 Type and quantity of licensed material in each package, and the |.

total quantity of each shipment; I

17.17.5 Date of the shipment

17.17.6 Name and address of the transferee;

17.17.7 Address to which the shipment was made; and

17.17.8 Results of the determinations required by RE 17.15 and by the
conditions of the package approval.

RH 17.18 Recorts. The licensee shall report to the Department within
30 days:

Any inst'nce in which there is significant reduction in the17.18.1 a
effectisaness of any packaging during use; and
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17.18.2 Details of any defects with safety significance in the packaging
after first use, with the means employed to repair the defects and )

prevent their recurrence; or
,

'

17.18.3 Instances in which the conlitions of approval in the certificate
of compliance were not observed in making a shipment.

RH 17.19 Advance Notification of Transnort of Nuclear Waute.
17.19.1 Prior to the transport of any nuclear waste outside of the

confines of the licensee's facility or other place of use o.
storage, or prior to the delivery of any nuclear waste to a
carrier for transport, each licensee shall provide advance
notification of such transport to the gove.rnor, or governor's

- designee, 'of each state through which th waste will be
transported. *

17.19.2 Advance notification is required only when:
17.19.2.1 The nuclear waste is required to be in Type B packaging for

transportation;

17.19.2.2 The nuclear waste is being transported into, within, or
through, a state enroute to a disposal facility or to a
collection point for transport to a disposal facility; and

17.19.2.3 The quantity of licensed material in a single package
exceeds;

17.19.2.3.1 3000 times the A value of the radionuclides as2

specified in Appendix A, Table A-1 for special form
radioactive material;

17.19.2.3.2 3000 times the A value of the radionuclides as2
specified in Appendix A, Table A-1 for normal form
radioactive material;

17.19.2.3.3 1000 TBq (27,000 C1) ;

17.19.3 Each advance notification required by RH 17.19.1 shall contain the
following information:

1

17.19.3.1 The name, address, and telephone number of the shipper,
carrier, and receiver of the shipment;

*A list of the mailing addresses of the governors and governors'
designees is available upon request from the Director, office of state
Programs, U.S. Nuclear Regulatory Commission, Washington, D.C. 20555. The
list will be published annually in the Federal Register on or about June 30 to I
reflect any changes in information. I
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17.19.3.2 A description of the nuclear waste contained in the shipment-

as required by 49 CFR 172.202 and 172.203 (d);

17.19.3.3 The point of origin of the shipment and the 7-day period
during which departure of the shipment ic estimated to
occur;

17.19.3.4 The 7-day period during which arrival of the shipment at
state boundaries is estimated to occur;

17.19.3.5 The destination of the shipment, and the 7-day period during
which arrival of the shipment is estimated to occur; and

17.19.3.6 A point of contact with a telephone number for current
'- shipment information.

,

17.19.4 The notification required by RH 17.19.1 shall be made in writing
to the office of each appropriate governor, or governor's
designee, and to the Department. A notification delivered by mail
must be postmarked at least 7 days before the beginning of the
7-day period during which departure of the shipment is estimated
to occur. A notification delivered by messenger must reach the
office of the governor, or governor's designee, at least 4 days
before the beginning of the 7-day period during which departure of
the shipment is estimated to occur. A copy of the notification

" shall be retained by the licensee for 1 year.

17.19.5 The licensee shall notify each appropriate governor, or governor's
designee, and the Department of any changes to schedule
information provided pursuant to RH 17.19.1. Such notification
shall be by telephone to a responsible individual in the office of
the governor, or governor's designee, of the appropriate state or
states. The licensee shall maintain for 1 year a record of the
name of the individual contacted.

17.19.6 Each licensee who cancels A nuclear waste shipment, for which
advance notification has been sent, shall send a cancellation
notice to the governor, or governor's designee, of each
appropriate state and to the Department. A copy of the notice
shall be retained by the licensee for 1 year.

Quality Assurance

RH 17.20 Ouality Assurance Fecuirements.

1*/.20.1 Unless otherwise authorized by the agency, each licensee shall
establish, maintain, and execute a quality assurance program to
verify by procedures such as checking, auditing, and inspection
that deficiencies, deviations, and defective material and
equipment relating to the shipment of packages containing
radioactive material are promptly identified and corrected.

17.20.2 The licensee shall identify the material and components to be
covered by the quality assurance program.
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17.20.3 Each licensee shall document the quality assurance program by
]written procedures or instructions and shall carry out the program 1in accordance with those procedures throughout the period during I

which packaging is used.

17.20.4 Prior to the use of any package for the shipment of radioactive
material, each licensee shall obtain approval by the Department of
its quality assurance program.

17.20.5 The licensee shall maintain sufficient written records to
c'emonstrate compliance with the quality assurance program.

.Records of quality assurance pertaining to the use of a package !
for shipment of radioactive material shall be maintained for a

]period of 3 years after shipment. '

v
>

17.21 Referenced Materials
.

*

17.21.1 This Part 17 of these regulations-incorporates by reference
material originally published elsewhere. Certified copies of the '

complete text of incorporated materials referenced are available
for public inspection during regular business hours at the '

,

radiation control division. Copies of referenced material will be,

provided at cost upon request. Information regarding how the
incorporated material may be obtained or examined is available

,

from: !

..

Director, Radiation Control Division (RCD-DO-B1)
Colorado Department of Public Health and Environment
4300 Cherry Creek Drive South
Denver, Colorado 80222-1530

17.21.2 Any material that has been incorporated by reference may be
examined in any state publications depository library. Copies ci
the incorporated materials have been sent to the state
publications depository and distribution center, and are available
for interlibrary loan.

,

17.21.3 Material referenced in this Part 17 of th3 regulations does not-
include amendments to or revised editions of the material
published later than the effective date of the relevant section.

,

,

I

:
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Appendix A to Part 17 - Determination of A and A,s

I. Values of Iq and A, for individual radionuclides, which are the bases for
many activity lim $ts elsewhere in these regulations are given in Table,

A-1. The curie (C1) values specified are obtained by converting from
the Terabecquerel (TBq) figure. The curie values are expressed to three
significant figures to assure that the difference in the TBq and Ci
quantities is one tenth of one percent or less. Where values of Ag or As
are unlirited, it is for radiation control purposes only. For nuclear
criticality safety, some materials are subject to controls placed on
fissile material.

II. For individual radionuclides whose identities are known, but which are
not' listed in Table A-1, the determination of the valves of A and A,3

requires Department approval, except that the values of A and A, in3

Table A-2 may be used without obtaining Agency approval.

III. In the calculations of As and A, for a radionuclide not in Table A-1, a
single radioactive decay chain, in which radionuclides are present in
their naturally occurring proportions, and in which no daughter nuclide
has a half-life either longer than 10 days, or longer than that of the
parent nuclide, shall be considered as a single radionuclide, and the
activity to be taken into account, and che A, or A, value to be applied
shall be those corresponding to the parent nu:lide of that chain. In
the' case of radioactive decay chains in which any daughter nuclide has a
half-life either longer than 10 days, or greater than that of the parent
nuclide, the parent and those daughter nuclides shall be considered as
mixtures of different nuclides.

IV. For mixtures of radionuclides whose identities and respective activities
are known, the following conditions apply:

(a) For special form radioactive material, t*2e maximum quantity
transported in a Type A package:

I B(i) less than or equal to 1
I A (i)2

(b) For normal form radioactive material, the maximum quantity
transported in a Type A package:

E B(1) less than or equal to 1
I A (i)

where B(i) is the activity of radionuclide I and A (i) and A (i) are the2 2

As and A values for radionuclide respectively.3

Alternatively, an A value for mixtures of special form material may be2

determined as follows:
1

As for mixture =
I f (i)
I A (i)1

where f (i) is the fraction of activity of nuclide I in the mixture and
A (i) is the ap.propriate A value for nuclide I.2 2
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value for mixtures of normal' form material may be determinedAn A,llows:as fo
1

A, for mixture =
I f(i)
I A,(1)

where f(i) is the fraction of activity of nuclide I in the mixture and
' A,(1) 'is the appropriate A, value for nuclide I.

V. When the identity.of e&ch radionuclide is known, but the indivi::h2a1-
activities of some of the radior.aclides are not known, the radionuclides
iray be grouped and the lowest A, or As value,.as appropriate, for the
radionuclides in each group may be used in applying the formulas in
paragraph IV. Groups may be based on the total alpha activity and the
total beta / gamma activity when these are known, using the lowest A, or A,'

. values for the alpha emitters and beta / gamma emitters.

,

..

.
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iTable A-1: A, and A, Values for Radionuclides '

Symbol of Element and A A A A- SRadionuclide Atomic No. i (TBq) (di) (iklq) (di) (Nq/g)ific Activity(Ci/g)

Ac-225 Actinium (89) 0.6 16 2 lx104 0.270 2.1x10' 5.8x10'Ac-227 40 1080 2x104 5.41x10d 2.7 7.2x10'Ac-228 0.6 16.2 0.4 10.8 8.4x10* 22x10'Ag-105 Silver (47) 2 54.1 2 $4.1 1.t x10' 3.0x10*Ag 108m 0.6 16.2 0.6 162 9.7x10-' 2.6x10'
A -110m 0.4 10.8 0.4 10.8 1.8x10 4.7x10

,' 2 2A -111 O.6 162 0.5 13.5 5.8x10' l.6x105A 26 Aluminum 0.4 10.8 0.4 10.8 7.0x10d 1.9x104

-

Am-241 Americium 2 54.1 2x10d 5.41x104
i

13x10-' 3.4Am 242m 2 54.1 2x10d 5.41x104
i

3.6x104 1.0x10' i
,

Am-243 2 54.1 2x10d 5.41x10-' 7.4x10 ' 2.0x 10-'Ar-37 Argon (18) 40 1080 40 1080 3.7x10' 9.9x10*Ar-39 20 541 20 541 13 3.4x10'Ar-41 0.6 16.2 0.6 16.2 1.5x10' 4.2x10'Ar-42 0.2 5.41 0.2 5.41 9.6 2.6x10'
As-72 Arsenic (33) 0.2 5.41 02 5.41 62x10* 1.7x10' iAs-73 40 1080 40 1080 82x10' 22x10'As-74 1 27.0 0.5 13.5 3.7x!0' 9.9x10*As-76 0.2 5.41 0.2 5.41 5.8x10* 1.6x10'As 77 20 41 0.5 13.5 3.9x10* 1.0x10'

*

At-211 Astatin 5) 30 Fil 2 54.1 7.6x10' 2.1x10'Au-193 Gold (79 6 '62 6 162 3.4x10' 9.2x105 '

Au-194 1 27.0 1 27.0 1.5x10 4.1x10 t
4 5

Au-195 10 270 10 270 1.4x10 3.7710'2

Au-196 2 54.1 2 54.1 4.0x10' l.1x10'
;

Au-198 3 81.1 0.5 13.5 9.0x10 2.4x10 {
2 5

Au-199 10 270 0.9 243 7.7x10' 2.1x10' -Ba-131 Barium (56) 2 54.1 2 54.1 3.1x10' 8.4x10* !Ba-133m 10 270 0.9 243 2.2x104 6.1x105

]Ba-133 3 81.1 3 81.1 9.4 2.6x102

;

Ba-140 0.4 10.8 0.4 10.8 2.7x10' 73x10*Be-7 Beryllium (4) 20 541 20 541 13x10* 3.5x105

Be-10 20 541 0.5 13.5 83x10 2.2x10 i

,d 4
Bi-205 Bismuth (83) 0.6 16.2 0.6 162 1.5x10' 4.2x10* lBi-206 03 8.11 03 8.11 3.8x10' 10x105

Bi-207 0.7 18.9 0.7 18.9 1.9 3.2x10'Bi-210m 03 8.11 3x10 0.811 2.1x10 5 5.7x10
4 d

Bi-210 0.6 162 0.5 13.5 4.6x10' 12x105

Bi-212 03 8.11 03 8.11 5.4x10 1.5x10'5

Bk-247 Berkelium (97) 2 54.1 2x10 5.41x10 3.8x104 1.0
d 3
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Table A-1 (Cont.)

!
|

Sym..ol of Element and A, A, A A S ecific ActivityP2 2

Radionuclide Atomic No. (TBq) (Ci) (TBq) (Ci) (TBq/g) (Ci'g)

1

Bk-249 40 1080 8x10 2.16 6.1x10' l.6x10 I
4 2

Br-76 Bromine (35) 03 f.11 03 8.11 9.4x 10' 2.5x10' j
Br-77 3 81.1 3 81.1 2.6x 10' 7.1x10 i

5

Br-82 0.4 10.8 0.4 10.8 4.0x 10' 1.1x10' IC-Il Carbon (6) 1 27 0.5 13.5 3.1x10' 8.4x10'
r

C-14 40 1080 2 54.1 1.6x104 4.5 |
*

Ca-41 Calcium (20) 40 1080 40 1080 3.1x10 8.5x10 |
4 4

Ca-45 40 1080 0.9 243 6.6x102 1.8x10' '

5Ca-47 0.9 243 0.5 13.5 23x10' 6.1x10
Cd-109 Cadmium (48) 40 1080 1 27.0 9.6x10' 2.6x10$

Cd-ll3m 20 541 9x10-2 2.43 83x10* 2.2x102

Cd l15m 0.3 8.11 03 8.11 9.4x102 2.5x10'
5Cd-115 4 108 0.5 13.5 1.9x10' 5.1x10
5Ce-139 Cerium (58) 6 162 6 162 2.5x102 6.8x10

Cc-141 10 270 0.5 13.5 1.1x10' 2.8x10',,

5Cc-143 0.6 16.2 0.5 13.5 2.5x10' 6.6x10
Ce-144 02 5.41 0.2 5.41 1.2x102 3.2x10'

4 4Cf-248 Californium (98) 30 811 3x10 8.lix10 5.8x10' l .6x10'
Cf 249 2 54.1 2x10" 5.41x10 1.5x104 4.1 |

4

4 2Cf-250 5 135 5x10" 135x10 4.0 1.1x10 1

1
4Cf-251 2 54.1 2x10" 5.41x10 5.9x10 2 1.6 !

Cf-252 0.1 2.70 lx10-8 2.70x10 2 2.0x10' 5.4x102 |

Cf-253 40 1080 6x10 1.62 1.1x10 2.9x10' I4 2

4 4 6x10" 1.62x104 3.1x102 8.5x105Cf-254 3x10 8.lix10
4Cl-36 Chlorine (17) 20 541 0.5 13.5 1.2x104 33x10 i

Cl-38 0.2 5.41 0.2 5.41 4.9x10' IJx10' i

4 2 2.0x10* |Cm-240 Curium (96) 40 1080 2x10 0.541 7.5x10
2 1.7x10'Cm 241 2 54.1 0.9 243 6.1x10 i

Cm-242 40 1080 lx10 0.270 1.2x102 33x10 |
4 8

Cm-243 3 81.1 3x10 8.lix10 1.9 5.2x10' l
d 4

|
' d 4 8Cm-244 4 108 4x10 1.08x10 3.0 8.1x10

d 4 4 4Cm-245 2 54.1 2x10 5.41x10 6.4x10 1.7x10 i
4 4Cm-246 2 54.1 2x10" 5.41x10 1.1x104 3.1x10

Cm-247 2 54.1 2x10-' 5.41x10 3.4x10d 93x10'54
4 4 4 d 4Cm-248 4x10 1.08 5x10 135x10 1.6x10 4.2x10

Co-55 Cobalt (27) 0.5 13.5 0.5 13.5 1.1x10 3.1x10'5
i

Co-56 03 8.11 03 8.11 1.1x10 3.0x10' ;2

2 sCo-57 8 216 8 216 3.1x10 g,4xjo

Co-58m 40 1080 40 1080 2.2x10 5.9x10'5

Co-58 1 27.0 1 27.0 12x10' 3.2x10'

Co-60 0.4 10.8 0.4 10.8 42x10' l.1x10'
Cr-51 Chromium (24) 30 811 30 811 3.4x10' 9.2x10' |

5Cs 129 Cesium (55) 4 108 4 108 2.8x10' 7.6x10

17 - 23
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Table A-1 (Cont.)

Symbol of Element and A, A, A A Specific Activity3

Radionuclide . Atomic No. (TBq) (Cf) (TDq) (CD (TBq/g) (Ci/g)

Cs-131 40 1080 40 1080 3.8x10' l.0x105

Cs 132 1 27.0. 1 27.0 5.7x 10' l.5x10 ~5

Cs 134m 40 1080 9 243 3.0x10 8.0x10'5

Cs-134 0.6 16.2 0.5 13.5 4.8x10' 13x10''

Cs 135 40 1080 0.9 243 443x10 1.2x104-

Cs 136 0.5 13.5 0.5 13.5 2.7x10' 73x10'Cs 137 2 54.1 0$ 13.5 32 8.7x10'

Cu-64 Copper (29) 5 135 0.9 243 1.4x10' 3.9x10'Cu-67 9 243 0.9 24 3 2.8x10' 7.6x10 i5

-159 Dysprosium (66) 20 541 20 541 2.1x10' 5.7x10 |
8

- -165 0.6 16.2 0.5 13.5 3.0x10' 8.2x10'
166 03 8.11 03 8.11 8.6x10 23x108 5

Er-169 ' Erbium (68) 40 1080 0.9 243 3.1x10 83x10'8

Er-171 0.6 16.2 0.5 13.5 9.0x10* 2.4x10'..

Es-253 Einsteinium (99)' 200 5400 2.1x10 5.4x10'4
- -

Es-254 30 811 3x10 8.11x104 -
4

-

Es-254m 0.6 16.2 0.4 10.8 - -

Es-255 - - - - - -

Eu-147 Europium (63) 2 54.1 2 54.1 1.4x10 3.7x10'5

Eu-148 0.5 - 13.5 0.5 13.5 6.0x10 1.6x10'2

Eu-149 20 541 20 541 3.5x10 9.4x10'2

Eu-150 0.7 18.9 0.7 18.9 6.1x10' 1.6x10'

Eu-152m 0.6 16.2 0.5 13.5 8.2x10' 2.2x10'
Eu-152 0.9 243 0.9 243 6.5 1.8x10'
Eu-l54 0.8 21.6 0.5 13.5 9.8 2.6x10'
Eu-155 20 541 2 54.1 1.8x10' 4.9x10' '
Eu-156 0.6 163 0.5 13.5 2.0x10' 5.5x10' |

F-18 Fluorine (9) 1 27.0 0.5 13.5 3.5x10' 9.5x10'
Fe,52 fron(26) 02 5.41 0.2 5.41 2.7x10 73x10'5

Fe-55 40 1080 40 1080 8.8x10' 2.4x10' ;

Fe-59 0.6 21.6 0.8 21.6 1.8x10' 5.0x10' !
Fe-60 40 1080 - 0.2 5.41 7.4x10 2.0x10 ;

d 4

9ntemational shipments of Einsteinium require multilateral approval of A, and A values.2

.
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Table A-1 (Cont.).

, ;

, - - -

1 Symbol of Element and Ai A, A A Specific Activity2

Radionuclide Atomic No. '(TBq) (Ci) (TBq) (Ci) (TBq/g) (Ci/g) |
'

1

l,

Tm-255 Fermium (100)* 40 1080 0.8 21.6 .
- -

,

} Fm-257 - 10 270 8x10-2 21.6x10 !
4

-- -

Ga-67 Gallium (31) 6 162 6 162 22x10' 6.0x105 '

; Go-68 03 8.11 03 8.11 1.5x10' 4.1x10' iGa-72 - 0.4 10.8 0.4 10.8 1.1 x10' 3.1x10'4 3,
,

'

Gd 146 Gadolinium (64) 0.4 10.8 0.4 10.8 6.9x102 1.9x10* !
'

4 Gd-148 3 81.1 3x10' 8.lix10 8 1.2 32x10' i
| Gd-153 10 270 5 135 13x10' 3.5x10 |

8

1 Gd-159 . 4 108 - 0.5 13.5 3.9x10' l .1x10' '

!- Ge-68 Germanium (32) 03 8.11 03 8.11 2.6x102 7.1x10'
I

i Ge-71 40 1080 40 1080 5.8x10' l.6x105

; Ge-77 03 8.11 03 8.11 13x10 3.6x10'
]

8

H-3 Hydrogen (l) See T-Tritium
Hf 172 Hafmum(72) 0.5 13.5 03 8.11 4.1x10' l.1x108

j Hf-175 3 81.1 3 81.1 3.9x10 1.1x10*2
,,

. Hf 181 2 54.1 0.9 243 63x102 1.7x10'
4 Hf-182 4 108 3x10'2 0.811 8.1x10 22x104 d

i

Hg-194 Mercury (80) 1 27.0 1 27.0 13x10 3.5 ;
4

lig-195m 5 135 5 135 1.5x10* 4.0x105
;

Hg-197m 10 270 0.9 24 3 2.5x10' 6.7x10 |
5

!-
;' H -197 10 ' 270 10 270 9.2x10 2.5x10 '8 5

H -203 4 108 0.9 243 5.1x10 1.4x10'24

i H 163 Holmium (67) 40 1080 40 1080 2.7 7.6x10' 1
i Ho-166m 0.6 16 2 03 8.11 6.6x10 1.8 |4

[ Ho-166 03 8.11 03 8.11' 2.6x10' 7.0x10 I
8

i

I-123 Iodine (53) 6 162 6 162 7.1x10' l.9x10' ;,
-

0.9 24 3 0.9 243 93x10' 2.5x10.1-124 5'

i 1-125 20 541 2 54.1 6.4x10 1.7x10" !|2
' I-126 2 54.1 0.9 243 2.9x10 8.0x10'8

l129 Unlimited Unlimited Unlimited Unlimited 6.5x10 1.8x104 d

.

!' l 131 3 81.1 0.5 13.5 4.6x10' l.2x105

1-132 0.4 10.8 0.4 10.8 3.8x10 1.0x10'5-

' I-133 0.6 16 2 0.5 13.5 42x10' l.1x10'
4 1-134 03 8.11 03 8.11 9.9x10 2.7x10'5

i 1 135 0.6 15 2 0.5 13.5 13x10 3.5x10'5

' International shipments of Fermium require multilateral approval of A and A values.i 2

. I

i
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Table A-1 (Com.)

.

Symbol of Element and A, A A A Specific Activity
'

Radionuclide Atomic No.- (TBq) (Ci) . (TBq) (Ci) . (TBq/g) (Ci/g) i

.

5 ;
In-lll- Indium (49) 2' 54.1 2 54.1 1.5x10' 4.2x10

8In-113m 4 108 4 108 6.2x10 1.7x10'
In-114m 03 8.11 03 8.11 8.6x10 2.3x10' '2

,

' in-115m 6 162 0.9 24 3 2.2x10' 6.1x10' !
Ir-189 Iridium (77) 10 270 10 270 1.9x10 -5.2x10'2

,

~
2Ir-190 0.7 18.9 0.7 18.9 23x10 6.2x10'
21r-192 1 27.0 0.5 13.5 3.4x10 9.2x10' |

Ir 193m 10 270 10 270 2.4x10' 6.4x10* |
50.2 5.41 0.2 5.41 3.1x10' 8.4x10 iIr-194 .

4 4K-40 Potassium (19) 0.6 16.2 0.6 16.2 2.4x10 6.4x10 ;
. 8

K-42 0.2 5.41 0.2 5.41 2.2x10' 6.0x10'
5 'K-43 . 1.0 27.0 0.5 13.5 1.2x10 33x10'
d 4- Kr-81 Krypton (36) 40 1080 40 1080 7.8x10 2.1x10 i
5Kr-85m 6 162 6 162 3.0x10 8.2x10' ;

2Kr-85 20 541 10 270 1.5x10' 3.9x10-.

Kr-87 0.2 5.41 0.2 5.41 1.0x10' 2.8x10' |4 4La-137 Lanthanum (57) 40 1080 2 54.1 1.6x10 4.4x10 ;
5La-140 0.4 10.8 0.4 10.8 2.1x10' 5.6x10 '

2 5Lu-172 Lutetium (71) 0.5 13.5 0.5 13.5- 4.2x10 1.1x10 i
Lu-173 8 216 8- 216 5.6x10' l .5x10' -i

.

2 2Lu-174m 20 541 8 216 2.0x10 53x10 :
2Lu-174 8 216 4 108 23x10' 6.2x10 -

2 5Lu-177 ' 30 811 0.9 243 4.1x10 1.1x10
MFP For mixed fission products, use formula for rmxtures or Table A-2.

5Mg-28 Magnesium (12) 0.2 - 5.41 0.2 5.41 2.0x10 5.4x10'
5Mn-52 Manganese (25) 03 8.11 03 8.11 1.6x10' 4.4x10

4 iMn-53 Unlimited Unlimited Unlimited Unlimited 6.8x104 1.8x10
2 2Mn-54 1 27.0 1 27.0 2.9x10 7.7x10

Mn-56 02 5.41 0.2 5.41 8.0x10 22x10'5

4Mo-93 Molybdenum (42) 40 1080- 7 189 4.1x10 1.1
5Mo-99 0.6 16.2 0.5 13.5' 1.8x10' 4.8x10 i

N-13 - Nitrogen (7) 0.6 16.2 0.5 13.5 5.4x10' 1.5x10' t
2 5Na-22 Sodium (11) 0.5 13.5 0.5 13.5 23x10 63x10

~ Na-24 0.2 5.41 0.2 5.41 3.2x10 8.7x10'5 '

Nb-92m Niobium (41) 0.7 18.9 0.7 18.9 52x10' l.4x10 |
5

2- Nb-93m 40 1080 6 162 8.8 2.4x10 |

'20 Ci for Mo" for domestic use.

~

z - - -
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Table A 1 (Cont.) ;

i

Symbol of Element and A, A, A A Specific Activity2

Radionuclide Atomic No. (TBq) (Ci) (7Bq) (Ci) (TBq/g) (Ci/g) ;

:

4 4 !Nb-94 0.6 16.2 0.6 16.2 6.9x10 1.9x10
Nb-95 1 27.0 1 27.0 1.5x10' 3.9x10'
Nb-97 0.6 16.2 0.5 - 13.5 9.9x10' 2.7x10'
Nd-147 Neodymium (60) 4 108 0.5 13.5 3.0x10' 8.1x10' .

Nd-149 0.6 16.2 0.5 13.5 4.5x10' l .2x10' 1

v.
* 4

Ni-59 Nickel (28) 40 1080 40 1080 3.0x10-' 8.0x10
Ni-63 40 1080 30 ' 811 2.1 5.7x10'

. Ni-65 03 8.11 03 8.11 7.1x10' l.9x10' .

Np-235 Neptunium (93) 40 1080 40 1080 52x10' l .4x10' i
4 4 d 4

Np-236 7 189 lx10 2.70x10 4.7x10 13x10 !

4 4N 237 2 54.1 2x10' 5.41x10 2.6x10 7.1x10' -

N 239 6 162 0.5 13.5 8.6x10 23x10'2

-185- Osmium (76) 1 27.0 1 27.0 2.8x10 7.5x10'2

Os-191m 40 1080 40 1080 4.6x10' 13x10'
Os-191 10 270 0.9 24 3 1.6x 10' 4.4x10*

,,

Os-193 0.6 16.2 0.5 13.5 2.0x10' 53x10'
2

Os-194 0.2 5.41 0.2 5.41 1.1x10' 3.1x10*

P-32 Phosphorus (15) 03' 8.11 03 8.11 1.tx10' 2.9x10'
5

P-33 40 1080 0.9 24 3 5.8x10' 1.6x10 i

Pa-230 Protactmium(91) 2 54.1 0.1 2.70 1.2x10 33x10'2

4 4 4 4
Pa-231 0.6 16.2 6x10 1.62x10 1.7x10 4.7x10 >

Pa-233 5 135 0.9 243 7.7x10 2.1x10' i2

Pb-201 Lead (82) 1 27.0 1 27.0 - 6.2x10' l.7x10'
d 4

Pb-202 40 1080 2 54.1 1.2x10 3.4x10
5

Pb-203 3 81.1 3 81.1 1.1x10' 3.0x10
,

I4 d
Pb-205 Unlimited Unlimited Unlimited Unlimited 4.5x10 1.2x10
Pb-210 0.6 16.2 9x10 0.243 2.8 7.6x10 !4

Pb-212 03 8.11 03 8.11 5.1x10' l.4x10' '

40 1080 40 1080 2.8x10' 7.5x10'
Palladium (46) Unlimited

Pd-103
Unlimited Unlimited Unlimited 1.9x10 5.1x10 '4

Pd-107

Pd-109 0.6 162 0.5 13.5 7.9x10' 2.1x10'
Pm-143 Promethium (61) 3 81.1 3 81.1 13x10 3.4x10' .1

2

Pm-144 0.6 16.2 0.6 ' 16.2 9.2x10' 2.5x10' I
2

Pm-145 30 811 7 189 5.2 1.4x10
2

Pm-147 40 1080 0.9 24 3 3.4x10' 93x10

I

l

|
-
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Table A-1 (Cont.)
a

;

Symbol of Element and A, A A: A Specific Activityi
. Radionuclide Atomic No; (TBq) (Ci) (TBq) (Ci) (TBq/g) . (Ci/g)

*

<

i; Pm-148m 0.5 13.5 0.5 13.5 7.9x102 2.1x10'! Pm-149 0.6 .16.2 ' 0.5 13.5 1.5x104 4.0x10' i

,

: Pm-151 3- 81.1 0.5 . 13.5 2.7x10' 7.3x10 i
5

Po-208 Polonium (84) 40 1080 2x104 0.541 22x10' 5.9x102 IPo 209 , , 40 1080 2x104 0.541 6.2x10 8 1.7x10' ;
Po-210 40 1080 2x10-2 0.541 1.7x102 4.5x10' ' |Pr-142 Praseodymium (59) 02 5.41 0.2 5.41 43x10* 1.2x10'

.

Pr-143 4 108 0.5 13.5 2.5x103
*

46.7x10 3Pt-188 Platinum (78) ' 0.6 162 0.6 16 2 2.5x10' 6.8x10' I

t.
Pt-191 .3 81.1 3 81.1 8.7x10' 2.4x10 {

5

1

1Pt-193m 40 1080 9 243 5.8x10' l.6x10 1
5

Pt-193 40 1080 40 1080 1.4 3.7x10'Pt-195m 10 270 2 54.1 6.2x10' l.7x10'Pt197m 10. 270 0.9 243 3.7x10' l .0x10'P 197 20 541 0.5 13.5 3.2x104 8.7x10 l5.

Pu-236 Plutonium (94) 7 189 7x10d ' I.89x104 2.0x10' 53x102

Pu-237 20 541 20 541 4.5x10' l.2x10* i

;

Pu 238 2. 54.1 2x10' 5.41x10 63x10-' l.7x10' l
4

Pu 239 2 54.1 2x10 5.41x104
4

23x104 6.2x104 )
Pu-240 2 54.1 2x10d 5.41x10 8.4x1044

23x10-'. ;
-

Pu-241 40 1080 1x104 8 f0.270 3.8 1.0x10Pu-242 2 54.1 2x10-* 5.41x104 1.5x10d 3.9x104 *

Pu-244 03 8.11 2x10" 5.41x10 6.7x1044 41.8x10Ra-223 Radium (88) 0.6 16.2 ' 3x104 0.811 1.9x10' 5.1x10 i
4

Ra-224 03 8.11 6x10-2 1.62 5.9x10' l.6x105

Ra-225 0.6 16.2 2x10 0.541 1.5x10 3.9x10*
4 5 '

Ra-226 - 03 8.11 2x10 0.541 3.7x104
4

1.0
Ra-228 0.6 16 2 4x10 1.08 1.0x10' 2.7x10

4 8

Rb-81 Rubidium (37) 2 54.1 0.9 243 3.1x10' 8.4x10' ;

<

~ Rb-83. 2 54.1 2 54.1 6.8x10 1.8x10*2

Rb-84 1 27.0 0.9 243 1.8x10 4.7x1042
'

Rb-86 03 8.11 03 8.11 3.0x10' 8.1x10' |Rb-87 Unlimited Unlimited Unlimited Unlimited 32x10 8.6x104 4

Rb (natural) Unlimited Unlimited Unlimited Unlimited 6.7x10' l.8x10'
Re-183 Rhenium (75) 5 135 5 135 3.8x10 1.0x10'2

.
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Table A 1 (Cont.)

.

Symbol of Element and A A A A S ecific ActivityPi 2 2

Radionuclide Atomic No. (TBq) (Ci) (TBq) (Ci) (TBq/g) (Ci/g)

Re-184m 3 81.1 3 81.1 1.6x10 43x10'2

Re-184 1 27.0 1 27.0 6.9x10' l.9x104

Re-186 4 108 0.5 13.5 6.9x10' l.9x10'
Re 187 Unlimited Unlimited Unlimited Unlimited 1.4x10 3.8x104 4

Re-188 0.2 5.41 02 5.41 3.6x10' 9.8x105

*

Re 189 4 108 0.5 13.5 2.5x10' 6.8x10'
Re (natural) Unlimited Unlimited Unlimited Unlimited - 2.4x104
Rh-99 Rhodium (45) 2 54.1 2 54.1 3.0x10' 8.2x10'
Rh-101 4 108 4 108 4.1x10' l .1x10'

2Rh-102m 2 54.1 0.9 24 3 23x10 62x10'

Rh-102 0.5 13.5 0.5 13.5 4.5x10' l .2x10'

Rh-103m 40 1080 40 1080 1.2x10' 33x10'
Rh-105 10 270 0.9 243 3.1x10' 8.4x10'

Radon 86) 0.2 5.41 4 x10'' O.108 5.7x10' l.5x10'Rn-222
Ruthen(ium(44)Ru-97 54 108 4 108 1.7x10' 4.6x10

Ru-103 2 54.1 0.9 24 3 1.2x10' 3.2x10'
Ru-105 0.6 16.2 0.5 13.5 2.5x10' 6.7x10'
Ru-106 0.2 5.41 02 5.41 1.2x10 33x10'2

3S-35 Sulfur (16) 40 1080 2 54.1 1.6x10 43x10'
Sb-122 Antimony (51) 03 8.11 03 8.11 1.5x10' 4.0x10*

2Sb-124 0.6 16.2 0.5 13.5 6.5x10 1.7x10'
Sb-125 2 54.1 0.9 243 3.9x10' 1.0x102

Sb-126 0.4 10.8 0.4 10.8 3.1x10' 8.4x10d

Sc-44 Scandium (21) 0.5 13.5 0.5 13.5 6.7x10' 1.8x10'
Sc-46 0.5 13.5 0.5 13.5 13x10' 3.4x10'

5Sc-47 9 243 0.9 24 3 3.1x10' 83x10
Sc-48 03 8.11 03 8.11 5.5x10' l.5x10'

2Se-75 Selenium (34) 3 81.1 3 81.1 5.4x10 1.5x10'
Se-79 40 1080 2 54.1 2.6x10-5 7.0x10-2
Si-31 Silicon (14) 0.6 16.2 0.5 13.5 1.4x10' 3.9x10'

2Si-32 40 1080 0.2 5.41 3.9 1.1x10
20 541 20 541 9.8x10' 2.6x10'

Samarium (62) Unlimited
Sm-145

Unlimited Unlimited Unlimited 8.5x10-'O 23x104Sm-147
Sm-151 40 1080 4 108 9.7x10-8 2.6x10'

5Sm-153 4 108 0.5 13.5 1.6x10' 4.4x10

|
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Table A-1 (Cont.)

|

| Symbol of Element and A, A, A A Specific Activity2

Radionuclide Atomic No. (TBq) (Ci) (TBq) (Ci) (TBq/g) (Ci/g)

Sn-ll3 Tin (50) 4 108 4 108 3.7x10 1.0x10*
2o

Sn-117m 6 162 2 54.1 3.0x 10' 8.2x104
Sn 119m 40 1080 40 1080 1.4x10 3.7x10'2

Sn-121m 40 1080 0.9 243 2.0 5.4x10'
Sn-123 0.6 162 0.5 13.5 3.0x10 82x10'2

,

~

Sn-125 0.2 5.41 02 5.41 4.0x10' l.1x105

Sn-126 03 8.11 03 8.11 1.0x10'8 2.8x10-2
St-82 Strontium (38) 0.2 5.41 02 5.41 23x10' 6.2x104

Sr-85m 5 135 5 135 1.2x10' 33x10'
Sr-85 2 54.1 2 54.1 8.8x10 2.4x102 4

Sr-87m 3 81.1 3 81.1 4.8x 10' 13x10'
St-89 0.6 162 0.5 13.5 1.1x10' 2.9x10'
Sr-90 0.2 5.41 0.1 2.70 5.1 1.4x102

St-91 03 8.11 03 8.11 13x10' 3.6x10*
Sr-92 0.8 21.6 0.5 13.5 4.7x10' l.3x10'..

T Tritium (l) 40 1080 40 1080 3.6x10 9.7x102 2

Ta-178 Tantalum (73) 1 27.0 1 27.0 42x10' l.1x10'
Ta-179 30 8!! 30 811 4.1x10' 1.1x 10'
Ta-182 0.8 21.6 0.5 13.5 23x10' 62x10'
'Ib.157 Terbium (65) 40 1080 10 270 5.6x10'' l .5x10'

Tb-158 1 27.0 0.7 18.9 5.6x10-3 1.5x10'
Tb-160 0.9 243 0.5 13.5 42x10 1.1x10'2

Tc-95m Technetium (43) 2 54.1 2 54.1 83x10 22x10*2

Tc-96m 0.4 10.8 0.4 10.8 1.4x10' 3.8x10'
Tc-96 0.4 10.8 0.4 10.8 12x10 32x104 5

Tc-97m 40 1080 40 1080 5.6x102 1.5x104
Tc-97 Unlimited Unlimited Unlimited Unlimited 52x105 1.4x10-3
Tc-98 0.7 18.9 0.7 18.9 32x10-5 8.7x10d

5Tc-99m 8 216 8 216 1.9x10 53x10'
Tc-99 40 1080 0.9 243 6.3x10d 1.7x104

Te-Il8 Tellurium (52) 0.2 5.41 0.2 5.41 6.8x10' l .8x10'
Te-121m 5 135 5 135 2.6x102 7.0x10'
Te-121 2 54.1 2 54.1 2.4x10' 6.4x104

Te-123m 7 189 7 189 33x10 8.9x10'2

Te-125m 30 811 9 243 6.7x10 1.8x10'2

Te-127m 20 541 0.5 13.5 3.5x10 9.4x10'2
.

Te-127 20 541 0.5 13.5 9.8x10' 2.6x10'
Te-129m 0.6 162 0.5 13.5 1.1x10' 3.0x10'
Te-129 0.6 162 0.5 13.5 7.7x10 2.1x10'5

Te-131m 0.7 18.9 0.5 13.5 3.0x10* 8.0x105

|
-

|
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Table A-1 (Cont.)

'
.
?

Symbol of Element and A, A, A A Specific Activity
Radionuclide Atomic No. (TBq) (Ci) (TBq) :i) (TBq/g) (Ci/g)

i

i

5
'

Te-132 . 0.4 10.8 0.4 10.8 1.1x10' 3.0x10
Th-227 Thorium (90) 9 243 lx10-2 0.270 1.t x10' 3.1x10'

d 4 3.0x10' 8.2x10 i
2n-228 03 8.11 4x10 1.08x10

5Th-229 03 8.11 3x10 8.11x10' 7.9x10-8 2.1x10'' '

Th-230 2 54.1 2x10 5.41x10-' 7.6x10" 2.1x104 4 '

*
8n-231 40 1080 0.9 24 3 2.0x10' 53x10

4 4Th-232 Unlimited Unlimited Unlimited Unlimited 4.0x10 1.1x10
2n-234 02 5.41 0.2 5.41 8.6x10 23x10'

n (natural) Unlimited Unlimited Unlimited Unlimited 8.1x10 2.2x10 i4 4
2Ti-44 Titanium (22) 0.5 13.5 02 5.41 6.4 1.7x10

5T1-200 T1. allium (81.1) 0.8 21.6 0.8 21.6 2.2x10' 6.0x10
2 5TI-201

'

10 270 10 270 7.9x10 2.1x10
TI-202 2 54.1 2 54.1 2.0x10' 53x10'
TI-204 4 108 0.5 13.5 1.7x10' 4.6x!02

2
Tm-167 Rylium(69) 7 189 7 189 3.1x10 8.5x10'

2 8Tm-168 0.8 21.6 0.8 21.6 3.1x10 83x10
2 2Tm-170 4 108 0.5 13.5 22x10 6.0x10

Tm-171 40 1080 10 270 4.0x10' 1.1x10' ,

4 2U-230 Uranium (92) 40 1080 lx10 0270 1.0x10 2.7x10'
U-232 3 81.1 3x10" 8.lix10 83x10-' 2.2x10'4

.

U-233 10 270 lx10 2.70x10-2 3.6x10' 9.7x10-5 !4
4 4 d 4-U-234 10 270 1x10 2.70x10 23x1O 6.2x10 i

4 4 !U-235 Unlimited Unlimited Unlimited Unlimited 8.0x10 2.2x10
U-236 10 270 lx10-' 2.70x104 2.4x10 6.5x10.s4

4 4
U-238 Unlimited Unhmited Unlimited Unlimited 12x10 3.4x10

4 4Unlimited Unlimited Unlimited Unlimited 2.6x10 7.1x10
U natural)d 5% or less) le A-3U enriche Unlimited Unlimited Unlimited '

2.70x10 - le A-3
Unlimited -

,

4 4
U enriched more than 5%) 10 270 lx10

le A-3U depleted) Unlimited Unlimited Unlimited Unlimited -

5 5
V-48 Vanadium (23) 03 8.11 03 8.11 63x10 .7x10

V-49 40 1080 40 1080 3.0x10 8.1x10'2

W-178 Tungsten (74) 1 27.0 1 27.0 13x10 3.4x10'8

2 6.0x10'W-181 30 811 30 811 2.2x10
2 9.4x10'W-185 40 1080 0.9 24 3 3.5x10

5
W-187 2 54.1 0.5 13.5 2.6x10' 7.0x10

,
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Table A 1 (Cont.)

Symbol of Element and A A A A Specific Activityi i 2 2
Radionuclide Atomic No. (TBq) (Ci) (TBq) (Ci) (TBq/g) (Ci/g)

W-188 0.2 5.41 0.2 5.41 3.7xiO2 1.0x10* !Xe-122 Xenon (54) 02 5.41 0.2 5.41 4.8x10' 13x10'Xe-123 02 5.41 0.2 5.41 4.4x10 1.2x10'5

Xe-127 4 108 4 108 1.0x10' 2.8x10'Xe-131m 40 1080 40 1080 3.1x10' 8.4x10',

~

Xe-133 20 541 20 541 6.9x10' l.9x105

Xe-135 4 108 4 108 9.5x10' 2.6x10'Y-87 Yttrium (39) 2 54.1 2 54.1 1.7x10' 4.5x105

Y-88 0.4 10.8 0.4 10.8 5.2x102 1.4x10'Y-90 02 5.41 0.2 5.41 2.0x10' 5.4x10 I
5

1

Y-91m 2 54.1 2 54.1 1.5x10' 4.2x10'
Y-91 03 8.11 03 8.11 9.1x10 2.5x10'2

Y-92 02 5.41 0.2 5.41 3.6x10 9.6x10'5

Y-93 02 5.41 0.2 5.41 12x10 33x10'5

Yb-169 Ytterbium (70) 3 81.1 3 81.1 8.9x10 2.4x10'2

Yb-175 30 811 0.9 24 3 6.6x10' l.8x10 5

Zn-65 Zinc (30) 2 54.1 2 54.1 3.0x10 8.2x10' I
2

Zn-69m 2 54.1 0.5 13.5 1.2x10 33x10' |
5

Zn-69 4 108 0.5 13.5 1.8x10' 4.9x10' i

Zr-88 Zirconium (40) 3 81.1 3 81.1 6.6x10 1.8x10' j
2

Zr-93 40 1080 0.2 5.41 93x10-5 2.5x10^8 .

Zr-95 1 27.0 0.9 243 7.9x10' 2.1x10* !
Zr-97 03 8.11 03 8.11 7.1x10' l.9x10' I
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Table A-1 (Cont.)

Symbol of Element and A A A A: Specific Activityi i 2

Radionuclide Atomic No. (TBq) (Ci) (TBq) (Ci) (TBq/g) (Ci/g)

Table A-2: General Values for A and Ai

A A,i
'

Contents (TBq) (Ci) (TBq) (Ci)
Only beta- or gamma-emitting nuclides are 02 5 0.02 0.5
known to be present.

Alpha-emitting nuclides are known to be present, 0.10 2.70 2x10 5.41x10"4

or no relevant data are available.

Table A-3: Activity-mass Relationships for Uranium
,.

*

Uranium Enrichment Specific Activity
wt % U-235 present

TBq/g Ci/g
4 #0.45 1.8x10 5.0x10

0.72 2.6x10' 7.1x104
4 41.0 2.8x10 7.6x10

1.5 3.7x10' l.0x104
# 45.0 1.0x10 2.7x10 !
# 410.0 1.Sx10 4.8x10
4 420.0 3.7x10 1.0x10 14 435.0 7.4x10 2.0x10 1

4 4 I50.0 9.3x10 2.5x10
d 490.0 2.2x10 5.8x10
4 493.0 2.6x10 7.0x10
4 495.0 3.4x10 9.1x10

*The figures for uranium include representative values for the activity of the
uranium-235 which is concentrated during the enrichment process.

.
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PART IS
l

'

MILLING .0F I;RANIUN, TRORITIN AND REI.ATEDRADIOACTIVE MATERIALS

!. -RH 18.1 Purnose and Scong.

L 18.1.1 The regulations in this part establish procedures, criteria, and *

i- , terms and conditions upon which the Department issues licenses r

i for the operation of svurce material milling facilities and for
l' the disposition of byproduct material resulting from milling

activities. The requirements of-this part are in addition to,:

! and not in substitution for,-other applicable requirements of
these regulations. ;

! 18.1.2 This part establishes procedural requirements and performance .;
| objectives applicable to any source material milling operation

''and to byproTuct material as in definition (2) of RE 1.4. It
establishes specific technical and financial requirements for the '

construction, operation, and decomunissioning, decontamination,ingreclamation and.. ultimata stabil.4 -*4 m looptera site monitor !

and surveillance, license transfer and terunnation, and ownership '

and ultimate custody of source material milling facilities and .i
byproduct. material impoundments. j,

.

18.1.3 The regulations in this part do not establish procedures and -

criterza for the issuance of licenses for materials covered under +

Title I of the Uranium Mill Tailings Radiation Control Act of i

19*18 (92 stat. 3021) unless that program fails to ac.complish '

-remedial action. i,

I

~

RH 18.2 As used in this regulation:

" Active maintenance" means any significant activity needed during
the period of long term care. Such active maintenance includes
ongoing activities such as the pumping and treatment of water
from a site or one-time measures such as replacement of a t

' disposal site's cover. Active maintenance does not include
'

custodial activities such as repair of fencing,-repair or
-replacement of =nitoring equipment revegetation minoradditions to soil cover, minor repair of disposal, site cover,'and
general-disposal site upkeep such as sowing grass. |

' Aquifer * means a geologic formation group of formations, or i

part of a formation capable of yield [ng a significant amount of I

- grotad water to wells or springs. Any saturated sone created by ,

uranium or thorium operations would not be considered an aquifer
unless the scoe is or potentially.is

(1) hydraulically interconnected to a natural aquifers

(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 9 of F y div A to this Part 18.

"As expeditiously as practicable considering technological [
ses of criterion 6A,istics of themeans as quicklyfeasibility", for the
physical characteras possible'considering:he limits of available technology; the

1

tailings and the site; t !i

' need for consistency with ==ndatory requirements of other
regulatory programs; and factors beyond the control of the
licensee. The phrase permits consideration of the cost of

| coupliance only to the extent specifically provided for by use of.

the term available technology.

i
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"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 acttvities following operations to
decontaminate and decommission the buildings and site used to
produce byproduct materials and reclaim the tailings and/or waste
disposal arear.

" 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. ,

" Dike" means an =h= % nt or ridge of either natural or man-made
materials used to prevent the movement of liquids, sludges,
solids, or other materials.

" Disposal area" means the area containing byproduct materials to
whien the requirements of Criterion 6 of Appendix A to this
Part 18 apply.

" Disposal site" means all land that is subject to transfer to a
government agency after termination of the license.
"ExistincJ 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 meeting the schedule in the
applicable reclamation plan for the timely englacement of the
final radon barrier notwithstanding the good raith 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

(1) physical conditions at the site;
(2) inclement weather or climatic conditions;
(3) an act of god;
(4) an act of war;
(5) a judicial or admiM strative 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; bances;labor distur(6)
(7) any modifications, cessation or delay ordered by state,

federal, or local agencies;

18 - 2
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(8) delays beyond the time reasonably required in obtaining
necessary government permit.s, licenses, approvals, or
consent for activities described in the reclamation plan
proposed by the licensee that result from agency failure
to take final action after the licensee has made a good
faith, timely effort to submit legally sufficient
applications, responses to requests (including relevant
data requested by the agencies), or other information,
including approval of the reclamation plan; and

'(9) 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 Appendix (excluding erosion protection

, features).
*

" Ground water" means water below the land surface in a zone of
saturation. For purposes of Appendix A to this Part 18, ground
water is the_ water _ contained.within.an aquifer.as defined above.

"Leachate" means any liquid, including any suspended or dissolved
components in the liquid 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
radioactive materials under a Department license.

" Liner" means a continuous layer of natural or man-made
materials, beneath or on the sides of a surface impoundment which
restricts the downward or lateral escape of byproduct material,
hazardous constituents, or leachate.

"Long term care" means the observation and maintenance of a
disposal site following the postclosure period and termination of
the license.

"Milestene" means an action or event that is required to occur by
an enforceable date.
" Monitoring" means observing and making measurements to provide
data to evaluate the performance and characteristics of a site.

" 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
p'lle or impoundment is in operation from the day that byproduct
material is first placed in the pile or impoundment unt'l the dayl
final closure begins.

" Point of compliance" is the site specific location in the
uppermost aquifer where the ground-water protection standard must
be met.

"Postclosure" means a period of time from completion of the site
closure plan for decontamination reclamation and stabilizationof the disposal site and disposai area and prior to the
termination of the license.

16 - 3 ,
,

!

July 1, 1995

i



. .. - --. = -. - . - . .

.

" 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 techr.ical ,

criteria of this Appendix. The reclamation plan must include a
schedule for reclamation milestones that are key to the,

completion of the final radon barrier including as appropriate,
but not limited to wind blown tailings retrieval and placementon the pile, inter 1m stabilization (including dewatering or the
removal of freestanding liquids and recontouring)ings must alsoand final,

radon barrier construction. (Reclamation of tall
be addressed in the closure plan; the detailed reclamation plan
may be incorporated into the closure plan.)

" Surface impoundment" means a natural topographic depression,
man-made excavation,id wastes or wastes containing free liquids,or diked area, which is designed to hold anaccumulation of liqu

v.and which is not an injection well.
,

" Surveillance" means the observation of the disposal site for the
purposes of visual detection of the need for maintenance,
custodial care, evidence of-unauthorized access, and compliance
with other license and regulatory requirements.

" Third-party contractor" or " Third-party agreement" means a legal,

.or contractual mechanism whereby an applicant or licensee
voluntarily a rees to pay for the services, solely selected and
supervised b the Department, of qualified persons not Department
staff nor un er contract directly to the Department.

' Uppermost aquifer" means the geologic formation nearest the"

natural ground surface that is an aquifer, as well as lower
aquifers that are hydraulically interconnected with this aquifer
within the facility's property boundary.

RH 18.3 Special Rean:.rements for Issuance of Soecific Licenses For Source
Material Mi: :.ina. In addition to the requirements set forth in

RH 3.8 and 3.9,if the applicant submits to the Department aa specific license for source material millingi

will be issued i

complete and acceptable application as described herein and meets i

the other conditions spec'1fied belows
i

18.3.1 An application for a license or to amend or renew an existing
license to receive ssess, and use source material for millingor byproduct mater apas in definition (2) of RH 1.4 shall

'address the following:

18.3.1.1 Description of the proposed project or action; )

18.3.1.2 Area / site characteristics including geology, topography,
hydrology and meteorology;

18.3.1.3 Radiological and nonradiological impacts of the proposed |
project or action, including waterway and groundwater ;

impacts;

l
|

|
.

A

18 - 4

July 1, 1995

4

|



18.3.1.4 Environmental effects of accidents;

18.3.1.5 Tailings disposal and decommissioning;

18.3.1.6 site and project alternatives.

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

'

18.3.2.1 Milling operations shall be conducted so that all
effluent releases are reduced to as low as is
reasonably achievable below the limits of Part 4.

18.3.2.2 The alli operator shall conduct at least daily
inspection of.any.+M1iM=.or waste zetention -
systems. The inspection shall be performed by a
person who is qualified and approved by the
Department. Records of such inspections shall be .

maintained for review by the Department. *

18.3.2.3, The mill operator shall.immediately notify the
Department of the followings

t

18.3.2.3.1 Any failure in a tailings or waste retention system ,

which results in a release of tailings or waste
into uncontrolled areas; and

18.3.2.3.2 Any unusual conditions which are not contemplated -

in the design of the retention system and which if
not corrected could lead to failure of the system

|
and result in a release of tailings or waste into

l uncontrolled areas.

18.3.3 During any one full year prior to any major site
construction, the applicant / licensee shall conduct a ,

preoperational monitoring program to provide complete
baseline data on a milling sitt and its environs.
Throughout the construction and operating phases of the
mill, the applicant / licensee shall conduct an operational
monitoring program to measure or evaluate compliance with
applicable standards and regulations, to evaluate
performance of control systems and procedures, to ,

evaluate environmental impacts of operation, and to
detect potential long-term affects.

.
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18.3.4 Prior to issuance of the license, the mill operator shall'

(1) establish finaccial assuranes arrangements, as
provided by M 3.9.5, to ensure decontamination ~ and

| decommissioning of the facility and (2) provide a fund
' adequate to cover the payment of the cost for long-t'rme.

care and monitoring as provided by M 3.9.6. Such fund
shall be sufficient to meet the requirements of
M 3.9.6.4. The Department will consider proposals to
combine the two types of financial assurance.,

:
'

18.3.5 An application for a license to rocsive, possess and use
source material for milling or Wedact material as in
definition (2) of M 1.4 shall contain beg::d'

'

1 specifications relating to the milling operations and the
disposition of tallings or wastes resulting fec6. such
milling activities to achieve the requirements and,

' objectives set forth in'the criteria listed in Appendix A
to this Part 18. Each application for a new license or
for license renewal must clearly demonstrate how the

, ,

j requirements and objectives set forth in Appendix A to *

this Part 18 have been addressed. Failure to clearly,

demonstrate how the requirements and objectives ini <

Appendix A to this Part 18 have been addressed shall be'

,

grounds for refusing to accept an application.

*M 18.4 Environmental Imoact Analysis

18.4.1 For each license application.or application to amend or
,

!
,

renew an existing license to receive, possess, or use
j source material for uranium or thorium milling or

,

; byproduct material as in definition (2) of M 1.4 which |;- will have a significant impact on the environment, the
'

Department shall prepare a written analysis of the impact
,

j of the hcensed activity on the environment, which shall ,

1 be ava!.lable to the public at the time of public notice
j of hearug, which analysis shall includes-

!
| 18.4.1.1 An sssessment of the radiological and
'

nonradiological impacts to the public health;

18.4.1.2 An assessment of any impact on any waterway and
ground water;

,

.
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.

| 18.4.1.3 Consideration of alternatives to the. activities to be !

conducted; and |

18.4.1.4 Consideration of the long-term impacts of the license.d i
;
! activitier. e

A

18.4.2_ In preparing the environmental impact analysis, the Department
-

may use and incorporate by reference the environmental report *

' !prepared by the applicant as required by RH 3.8.8 and
environmental assessments prepared by Federal, State or local .

agencies..
|

18.4.3 ,. The enviran==ntal impact analysis, or any part thereof, shall be !
' prepared directly by the Department or the Department shall .

utilize the third party method set forth in RH 3.13.
|

RH 18.5 Reserved.

-

,

,

i

.

.. - *
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RH 12.6 License Hearinas
l

18.6.1 There shall be an opportunity for public hearings to be held in
accordance with the procedures in 24-4-104 and 24-4-105,
C.R.S. 1973, as amended, and RH 18.6, prior to the granting,
denial or renewal of a specific license permitting the receipt,
possession or use of source material for milling or byproduct '

material as in definition (2) of RH 1.4.
1

18.6.2 Notice of Hearing

18.6.2.1 All hearings shall be preceded by written notice
containing:

18.6.2.1.1, The nature of the hearing and its time and place;
,

18.6.2.1.2 The legal authority and jurisdiction under which the ;
hearing is to be held;

,

18.6.2.1.3 The matters of fact and law asserted or to be considered;

18.6.2.1.4* A description of the proposed licensing action and a
'

statement of the availability of its text from the
Department; ;

18.6.2.1.5 .. A description of the right'of any interasted person to
make written corsnents to the Department or present oral
comments at the hearing;

;

i

|

t

F

>

i

.

I

i
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*{
18.6.2.1.6 The procedure for applying to become a party to the

hearing; and

18.6.2.1.7 A description of the procedures to be'followed at,

the hearing and at a prehearing conference if,

j required.
!
'

18.6.2.2 The notice of the hearing shall be mailed by the
Department to thw licensee or applicant and to each
person who has filed a written request tc receive

{ notice of such proceedings. The licensee or
j applicant shall cause the notice to be published

| *

circulation and in local newspapers designated by
for thggg (3) days in a newspaper of statewide

,

| the Department in the area to be affected by the
H act!an.. The notice.shall be mailed and.p -f,

j published not less than BiDERI (90) days prior to
the hearing.

: '

18.6.2.3 The time and place of hearing will be fixed with '
s

;- due regard for the convenience of the parties or
i their representatives, and the public interest.
! The hearing will be held in the locale of the site

"

' to be licensed.

*
18.6.2.4 The cost of any licensing action hearing shall be

at the expense of the applicant. These costs shall
include, but not be limited to, the hearing
officer, the meeting' room, the court reporter and
transcript copies, and the required notices. The
costs shall not include the expenses of other.

parties to the hearing.

18.6.3 Party Status

18.6.3.1 A person who may be affected or aggrieved by
Department action may apply for party status not
less than twenty (20) days prior to the hearing.
Thereafter, application to be made a party shall
not be considered except upon motion for good cause
shown.

.

.

.
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'

I

i

18.6.3.2 Application for party status must identify the
individual or group applying, including the address j
or phone number where they may be contacted, state
the nature of their interest in the hearing and the
specific ground on which they claim to be affected
or aggrieved, and the specific aspects of the
hearing which they wish to address.

18.6.3.3 The Department, or the hearing officer, will grant
or deny party. status within five (5) days after
receipt of the request for party status based on
the nature and extent of the person's property,
financial or other interest in the hearing and the'

'' possible effect of any order which may be entered
as a result.of the hearing on the person's

,

interest. Any person applying for or granted party i

status may, by motion to ttie hearing' officer or )
Department, as appropriate, challenge the right of !

any other person to be a party. .

.

18.6.3.4 Parties shall have the right to initiate
discovery. Parties shall have the right to make
motions or objections, present evidence,"

cross-====ina witnesses,' and appeal from the
decision of the hearing as provided by the Colorado

*

administrative P W ures Act, 24-4-101 at agga.,
C.R.S. 1973, as ametWed.

18.6.3.5 A person who is not a party will be permitted to
,

submit written comments to the Department and may
be permitted to make an oral presentation at the

"

hearing, but will not have the other rights of a
Party.

18.6.4 Prehearing Conference

18.6.4.1 The Department or hearing officer, on its own
motion or at the request of any party or any person
who"nas applied to become a party, may direct the

'

parties to appear at a specific time and place for
a conference to consider:

.
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18.6.4.1.1 The simplification and clarification of the issues;

18.6.4.1.2 The obtaining of stipulations and admissions of
fact and of the contents,and authenticity of
documents to avoid unnecessary proof;.

18.6.4.1.3 Identification of witnesses and the limitation of '

the number of expert witnesses, and other steps to ;

expedite the presentation of evidence;

18.6.4.1.4 The setting of a hearing schedule;

18.6.4.1.5 Granting or denying requests for party status, if
N such decisions have not previously been made;

18.6.4.1.6 such other matters as may aid in the orderly
disposition of the hearing.

18.6.4.2- At such conference each party or. person who has ,

applied to become a party shall present to every
other person, party, and the Department a
prehearing statacent containing the following:

..

13.6.4.2.1 A brief sn===ey of the nature of the claim of the ,

party and the basis therefore;
.

18.6.4.2.2 A copy of all exhibits proposed to be introduced;
and

18.6.4.2.3 A list of all witnesses who may be called and a
brief description of their testimony.

18.6.4.3 Except for good cause shown or for evidence or
testimony accepted as rebuttal, no witness may ;

testify nor may any exhibits be introduced on i

behalf of a party who had notice of the prehearing !

conference unless such witness has been previously
listed and/or his written testimony and related
exhibits have been presented to opposing parties at
the prehearing conference.

.
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*

18.6.4.4 The Department or hearing officer shall issue a \

written summary of the action taken at the

conference and agreements by the parties, which !

limits the issues or defines the matters in i

controversy to be determined in the hearing.

18.6.5 Discovery
.| <

18.6.5.1 An'y party may initiate discovery in the form of
interrogatories to another party, requests for
admission to another party, requests for peoduction
of documents to another party, or depositions of,

'
any persons, or any combination thereof. The

'
"

colorado Rules of civil Procedure, to the extent
i not inconsistent with the colorado Administrative
..

Procedure Act,.shall apply. Such discovery may be i
'

modified by a motion for protective order filed i
j with the Department or hearing officer within seven l
d

(7) days of receipt of the notice or request for |,

| disco..sy. Motions for protective order shall set
'

forth the gsw.i.ds in support thereof and shall be i

ruled upon immediately. Discw ay shall be,
'

j completed no later than ten (10) days preceding the
j hearing date, except as otherwise ordered by the

Department or hearing officer.,

1 *

i 18.6.6 conduct of Bearings
4

18.6.6.1 Bearing presentations will proceed in the following
} order unless otherwise directed by the Department

or hearing officer.

18.6.6.1.1 call to order, introductory remarks, and action on
applications for party status, if not already
decided.

18.6.6.1.2 Presentation of any stipulations or agreements of
the parties, and any other matters which were
required to be dealt with at the prehearing
conference, if held.

18.6.6.1.3 opening statement by the party upon whom the burden
of proof rests.

18.6.6.1.4 opening statements by ail other parties.
.

.
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18.6.6.1.5 Presentation of case by party upon whom burden of
proof rests. i

18.6.6.1.6 Presentation by all other persons wishing to offer 4

evidence in the order to be determined by the
Department or hearing officer.

'

18.6.6.1.7 Rebuttal by the party upon whom the burden of proof
rests, followed by. rebuttal of other parties. (

18.6.6.1.8 Closing statements by party upon whom the burden of
proof rests, followed by closing statements of all
other parties.

18.6.6.2 Public participation as provided for in tfiese rules
'

,

shall be allowed at that time or times during the

hearing as determined by the Department or hearing
officer in their discretion to be appropriate.

18.6.6.3 At the conclusion of any witness's testimony, or at .'
,

the conclusion of the party's entire presentation,
as:may be determined by the Department or hearing
officer, all parties may then cross-examine such-

4

witness or witnesses. The Department or hearing.

officer may examine and cross-examine any witness.
A person who is not a party shall not have the

*

,

j right to cross-examine.

18.6.6.4 Any person, not a party to the proceeding, wishing
'

,

to present testimony may do so by indicating his
desire in writing. A form will be available prior

,

to and during the hearing. This form will request'

the person's name, address, whom he represents, the
: general nature of his testimony, and the time

required for his presentation. This form is to be
presented to a representative of the Department -

during the hearing. Voluntary testimony not
specifically requested on or by the written form
may also be allowed. Any person presenting
testimony shall be under oath and be subject to |

cross examination.

18.6.6.5 The proponent of any motion, order, or license
issuance bears the burden of proof.

*
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18.6.6.6 No interested person, party, or applicant for party
status outside the Department will have any oral or
written communication with any Department personnel
or hearing officer relevant to the merits of a
hearing pending before the Department unless
reasonable prior notice is given to all'
participants in the hearing. This prohibition
shall apply after the hearing is noticed. . Any
Department employee or hearing officer who is

'

involved in such a prohibited communication shall
make a written record of it and transmit it to all
the parties to the hearing.

Department Decision18.6.7 *-
,

16.6.7.1 Any party to a hearing may, or if so. directed by
the Department or the hearing officer'shall, file
proposed findings of fact and conclusions of law
and a proposed form of order or decision within- .

twenty (20)_ days after the record is closed. A -

party who has the burden of proof may reply within
ten (10) days after service of proposed findings of
fact and conclusions of law."

18.6.7.2 After due consideration of the hearing record, the ,,

Department or hearing officer shall issue its
finrHngs of fact, concluutons of law, and decision ,

and order. 1

I
RB 18.7 Operational Recuirements. Each licensee authorized to ,

receive, possess or use source material for milling or
byproduct material as in definition (2) of RH 1.4 shall:

18.7.1 Operate in accordance with the requirasents of this Part i

I18, in particular the procedures required by RH 18.3.2,
monitoring required by 18.3.3, and the requirements and
objectives of Appendix A to this Part 18.

!

!

.
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i

] 18.7.2 Submit a report to the Department within 60 days after
| January 1 and July 1 of each year, specifying the

quantity of each of the radioactive materials released to,

, unrestricted areas in liquid and in gaseous offluents
]'

during the previous six months of operation, and such '

j other information as the Department may require to I

j estimate maximum potential annual radiation doses to the
a public resulting from effluent releases. If quantities

of radioactive materials released during the reporting-

) period are significantly above the licenpoe's design.
; objectives previously reviewed as part of the licensing ;

: action, the report shall cover this specifically. on the !
i basis of such reports and any addit %nal information the j

'" Department may obtain from the licensee or others, the
De A nt may from time to time require the licensee to;

| take such action as the Department deems. appropriate.
:
;

RR 18.8 Decommissionine Reauirements.

.

i 18.8.1 In addition to the information required under RH 3.16,

; each licensee authorized to receive, poseess or use

j source material for milling or byproduct material as in
~

j definition (2) of RH 1.4 shall substit a plan for
completion of dect==M asioning if the procedures necessary;~
to carry out deconsaissioning:

'

!

18.8.1.1 Eave not been previously approved by the
,

: Department; and

18.8.1.2 Could increase potentiial health and safety impacts,

to workers or to the public, such as in any of the
j following cases:

.

| 18.8.1.2.1 Procedures would involve techniques not applied
,

|- routinely during cleanup or maintenance operations; j
i or i

1

18.8.1.2.2 Workers would be entering areas not normally |
| occupied where surface contamination and radiation !

levels are significantly higher than routinely,

encountered during operation; or

i 18.8.1.2.3 Procedures could result in significantly greater
airborne concentrations of radioactive matarials
than are present during operation; or<

i

i
- 1

|; =
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18.8.1.2.4 Procedures could result in significantly greater
::eleases of radioactive material to the environment

.

j than those associated with operation. (

) 18.b.2 Procedures with potential health and safety impacts may ,

!|
; not be carried out prior to approval of the

decommissioning plan. -
;*

.

18.8.3 The proposed decommissioning plan, if required by RH

!, 18.8.1 or by license condition, must includes

f- 18.8.3.1 Description of planned decommdssioning activities;

; 18.8.3.2 Description of methods used to assure peptection of
workers and the environment against radiation"

i hazards during. decommissioning; ,

!
'

18.8.3.3 A description of the planned final radiation

'

survey; and<
,

-

s <

| 18.8.3.4 An updated detailed cost estimate for
'

: doc h asioning, comparison of that estimate with
'

! present funds set aside for decommissioning, and
j plan for assuring the availability of adequate

! funds for completion of decommissioning.
,

18.8.4 The proposed decommissioning plan will be approved by the4

i Departuent if the information therein demonstrates that

j the decommissioning will be completed,as soon as is ,

reasonable and that the health and safety of workers and ''

j the public will be adequately protectod. ,

i
18.8.5 Upon approval of the decommissioning plan by the

Department, the licensee shall complete decommissioning

i in accordance with the approved plan. As a final step in
,

; decommissioning, the licensee shall submit the
information required in RH 3.16.4.1.5 and shall certify

| the disposition of accumulated wastes from
;- decommissioning.

]
'

;

| 18.8.6 If the information submitted under RR 3.16.4.1.5 or 28.8
does not adequately demonstrate that the premises arej

: suitable for release for unrestricted use, the Department
! will inform the licensee of the appropriate further
i actions required for termination of license.

4
.
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PART 18

APPENDIX A |

CRITERIA RELATING TO THE OPERATION OFr

j
| NJJ.LS AND THE DISPOSITION OF RADIOACTIVE TA* L7NQS i

OR WASTES I

~

Introduction: Every applicant for a license to possess and use radioactive
jmaterial in conjunction with uranium or thorium milling, or byproduct material

at sites formerly associated with such milling, is required by the provisions
,

of RH 18.3 to include in a license application proposed specificktions !
[ relating to milling operations and the disposition of tailings or wastes '

resulting'from such milling activities. This appendix establishes technical, I

| ownership, and long-term site surveillance criteria relating to the siting,
' operation, decontamination, decommissioning, and reclamation of mills and

tai?ings or waste.. systems.and sites at.which -such mills. and systemn <are
,located.
1

As used in this appendix, the term "as low as is reasonably achieT.ah3.e" has
the same meaning as in RH 4.3.

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 bbjectives, technical alternatives and concerns which must be taken
into account in developing a tailings program are identified. As provided by i

,

the provisions of RE 18.3, applications for licenses must clearly demonstrate
how the criteria have been addressed.

The specifications shall be developed considering the expected full capacity i

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 '

quantities of ore now marginally uneconomical may be stockpiled), the
amenability of the disposal system to accommodate increased capacities without
degradation in long-term stability and other performance factors shall be j

evaluated.

.

I
|

|

,

i
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1

Licensees or applicants may propose to the Department alternatives )
to meet the specific requirements in this Appendix. The alternative
proposals may take into account local or regional conditions, )
ir3cluding geology, topography, hydrology, and meterology. The |,

Department may find that the proposed alternatives meet the i

Department's requirements 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 site,
which is equivalent to, to the extent practicable, or more stringent
than the level which would be achieved by the requirements of this
Appendix and the standards promulgated by the Environmental
Protection Agency in 40 CFR Part 192, Subparts D and E. Proposed
alternatives to specific regulations in this Part 18 require notice

j

and opportunity _ for.heariS 6 4'= * h .n C Jincimar..Ragulatory. .
commission.

All site-specific licensing decisions based on the criteria in-tMs
Appendix or alternatives proposed by licensees or applicants will
take into account the risk to the public health and safety and tee r

'environment with due consideration to the economic costs involved
and any'other factors the Department determines to be appropriate.
In implementing this Appendix, the Department will consider
" practicable" and " reasonably achievable" as equivalent terms.
Decisions involving these terms will taks into account the state of I

technology, and the economics of improvements in relation to i

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.

Criterion 1.

Criterion lA. The general goal or broad objective in siting and
design decisions is permanent isolation of tailings and associated
contaminants by minimizing 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 featurcs which will contribute to such a goal or

,

objective must be considered in selecting among alternative tailings !

disposal sites or judging the adequacy of existing tailings sites:

(1) Remoteness from populated areas;
]

18 - 18
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(2) Hydrologic and other natural conditions as they

[ contribute to continued immobilization and
I isolation of contaminants from ground-water

sources; and

i (3) Potential for minimizing erosion, disturbance, and

| dispersion by natural forces over the longterm.
|

criterion'in. The site selection process must be an optimization to
the maximum extent reasonably achievable in terms of these features.

,

j criterion ic. In the selection of disposal sites, primary emphasis
| must be g'iven to isolation of tailings or wastes, a matter having
|- long-ters impacts, as opposed to consideration only of short-term
i convenience or benefits, such as minimization of transportation or

j land acquisition costs...While isolation of tailings,|will be a.
.

,

function of both site and engineering design, overriding I'

consideration must be given to siting features given the long-term
nature of the tailings hazards. ,

criterion 1D. Tailings should be disposed of in a manner that no
active maintenance is required to preserve conditions of the site.

,

criterion 2 To avoid proliferation of small waste disposal sites
and thereby reduce perpetual surveillance obligations, byproduct |

*

material as in definition (2) of RB 1.4, from in situ extraction |
*

operations, such as residuas from solution evaporation or
contaminated control processes , and wastes from small remote above
ground extraction operations shc11 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 clearly outweigh the benefits of
reducing the perpetual surveillance obligations.

.

I
;

l

.
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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 retention

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' )
'

environacntal reports) must 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 full below grade burial
impracticable: For example, bedrock may be sufficiently near the
surface' that blasting would be required to excavate a di,sposal pit
at excessive cost, and more suitable alter.ative sites are not
available. Where full below grade burial is not practicable, the
size of retention structures, and size and steepness of slopes
associated with exposed ==Mnir==nts must be =4n4=ized 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 equivalent isalation of the tailings from natural i
erosionil forces.

criterion 4 The following site and design criteria must be adhered
|

*

to whether tailings or wastes are disposed of above or below grade.
I

criterion 4A. 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.

criterion 48. Topographic features should provide good wind
protection.

criterion 4c. ema nirmant and cover slopes must be relatively flat
after final stabilization to minimize erosion potential and to i

provide conservation factors of safety assuring long-tern |
stability. The broad objective should be to contour final slopes to 1

grades which are as close as possible to those which would be
provided if tailings were disposed of below grades this could, for

example, lead to slopes of about 10 horizontal to 1 vertical
(10h:1v) or less steep. In general, slopes should not be steeper

,

than about Sh:1v. Where steeper slopes are proposed, reasons why a j

slope less steep than Sh:1v would be impracticable should be
provided and compensating factors and conditions which make such
slopes acceptable should be identified. j

.
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criterion 4D. A full self-sustaining vegetative cover must be
| established or rock cover employed to reduce wind and water erosion

to negligible levels.

2 (1) 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 must be employed on slopes of the
impoundment system. The Department will consider
relaxing this requirement for extremely gentle.4

: slopes such as those which may exist on the top of

; the pile.

'

(2) The following factors must be considered ,in
,

i establishing the final rock cover design to avoid
displacement,of rock particles by human and animal

: traffic or by natural process, and to preclude

| undercutting and piping:

I -

i (a) Shape, size, composition, and gradation of
; rock particles (excepting bedding material

average particles size must be'at least
' cobble size or greater);

'

(b) Rock cover thickness and zoning of particles
*

by size; and
:
a

(c) steepness of underlying slopes.-

(3) Individual rock fragments must be dense, sound, and
resistant to abrasion, and must be free from
cracks, seams, and other defects that would tend to
unduly increase their destruction by water and,

j frost actions. Weak, friable, or laminated
aggregate may not be used.

(4) Rock covering of slopes may be unnecessary where
top covers are very thick (on the order of 10m or
greater); impoundment slopes are very gentle (on
the order of 10halv or less); bulk cover materials
have inherently favorable eresion resistance
characteristics; and, there is negligible drainage
catchment area upstream of the pile and good wind
protection as described in Criteria 4A and 4B. 1

|
1

1

!
~
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(5). Furthermore, all impoundment surfaces must be
contoured to avoid areas of concentrated surface
runoff or abrupt or sharp changes in slope
gradient. In addition to rock cover on slopes,
areas toward which surface runoff might be directed
must be well protected with substantial rock cover
(rip rap). .In addition to providing for stability
of the imprmad= mat system itself, overall
stability, erosion potential, and geomorphology of
surrounding terrain must be evaluated to assure
that there are not ongoing or potential processes,
such as gully erosion, which would lead to
impoundment instability.

Criterkon4E. The impoundmant may not be located near a capable
fault that could cause a maa,imum credible earthquake larger than

that which the impoundment could reasceably be -Mr.ed to-
withstand. . As used in this criterioni the term " capable f ault" has

the sese meaning as defined in section III(g) of Appendix A of 10 ,

, *

CFR Part.100. The term " maximum credible earthquake" means that

earthquake which would cause the maximum vibratory ground motion
;

based upon an evaluation of earthquake potential considering the'

regional.and local geology and seismology and specific'

characteristics of local subsurface material.
*

Criterion 4F. The impoundment, where feasible, should be designed
to incorporate features which will promote deposition. For example,

design features which promote deposition of.mediment suspended in
any runoff which flows into the impoundeent area might be utilized;
the object of such a design feature would be to mahance the
thickness of cover over time.

criterion 5 Criteria SA-5D and new Criterion 10 incorporate the

basic ground-water protection standa:Js imposed by the Environmental
Protection Agency in 40 CFR Part 192, Subparts D and E (48 FR 45926;
october 7, 1983) which apply during operations and prior to the end
of closure. Groundwater monitoring to comply with these standards
is required by criterion 7A.

1

- .f

.
-
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criterion 5A. J

(1) The primary ground-water protection standard is a 1

design standard for surface impoundments used to i

manage byproduct material. Unless exempted under )
paragraph 5A(3) of this criterion, surface i

a _;g=_>---?ts (except for an existing portion) shall-

^have a liner that is designed, constructed, and
'

installed to prevent any migration,of wastes out of
the impoundment to the adjacent subsurface soil, 1

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 wartes to migrate into the'

liner (but not into the adjacent subsurface soil,
ground wat,er, 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 ,|

~

ic y nants (liners, etc.) contaminated subsoils, -

and structures and equipment contaminated with
waste and leachate. For impoundments that will be
closed with the liner material left in place, the' '

''

liner must be constructed of materi&ls that can
prevent wastes from migrating into the liner during

*
the active life of the facility.

(2) The liner required by paragraph SA(1) above shall j

ben
f

(a) Constructed of s'terials 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;

Placed upon a foundation or base capable of ](b),
providi.ng 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

~

18 - 23

I
December 30, 1990

i

- ' ' * - - " ' 1-- w- - * * - _ _ _ . ~,_ p , , _ , , _ _ _ _ ,



. . . - . . --- ..- . _. . . . ~ . . - - . . . - . . . . . - . . _ . - - . - .. . .. . . . . -

.

,

.(c) Installed to cover all surrounding earth (,

|. likely to be in contact with the wastes or
leachate. i

! i

! (3) The applicant or licensee will be exempted from the
; requirements of paragraph 5A(1) of this criterion
; 'if the Department findu, based on a demonstration

by the applicant or licensee, that alternate design
.

I
,

;' and operating practices, including the closure !
' '

plan, together with site characteristics will
l prevent the migration of any hazardous constituents
j' into ground water or surface water at any future
d time.,.
4

-
>

In deciding whether to grant an exemption, the
Doomrtment will. considers.

i

f (a) The nature and quantity of the wastes;
;

| (b) The proposed alternate design and operation; -

h J. (c) The hydrogeologic setting of the facility,
including the attenuative capacity and

1

'

thickness of the liners and soils present
; between the 4 =.-:+ -?- nt and ground watler or

--

!r surface water; and *

1

| (d) All other factors which would influence the
j quality and mobility of the leachau produced

and the potential for it to migrate to ground'

! water or surface water.

!

; (4) A surface impoundment must be designed,
constructed, maintained, and operated to prevent

4

; overtopping resulting from normal or abnormal
j operations, overfilling, wind and wave actions,

i rainfall, or run-on; from malfunctions of level
4

controllers, alarms, and other equipment; and from
human error.4

1 |
!

1 i
; |

j

!
i

.
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.

4

t

! (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 thea

' active life of h impoundment.

criterion SB.<

1
-

(1) Uranium and thorium byproduct material in definition (2) of'

RH 1.4,shall be managed to conform to the following secondary
ground-water protection standards hazardous constituents *-4

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,5B(2) of.this criterion.

4 specified concentration limits are those limits established byi

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 object *ive in J

'

selecting the point of compliance is to provide the earliest ;

practicable warning that the impoundment is releasing i'

-hazardous constituents to the ground water. The point of* ,

compliance must be selected to provide prompt indication of !

; ground-water contamination on the hydraulically I

downgradient edge of the disposal area. The Department shall id

i . Identify hazardous constituents, establish concentration
? limits, set the compliance period, and may adjust the point of I

compliance if needed to acccrd with developed data and site :

information as to the flow of ground water or contaminants, ;

when the detection monitoring established under Criterion 7A :

indicates leakage of hazardous constituents from the disposal i
,
i

; area.
i
i

|

,

k

d

4

i
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(2) A constituent becomes a hazardous constituent
subject to paragraph 5B(S) only when the
constituent meets all three of the following tests:

(a) The constituent is reasonably expected to be
in or derived from the uranium and thori.um_

byproduct material in the disposal area; '

(b) The constituent has been detected in the
ground water in the upperssost aquifer; and

(c) The constituent is listed in criterion 10 of ,

this appendix.
v.

(3) Even when constituents meet all three tests in
paragraph SB(2) pf 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 followings

(a) Potential adverse effects on ground-water
*

quality, considering

(i) The physical and chemical <

'

characteristics of the waste in the
licensed site, including its potential
for migration;

;

(ii) The hydrogeological characteristics of
the facility and surrounding land;

(iii) The quantity of ground water and the ,

|direction of ground water flow;.

(iv) The proximity and withdrawal rates of !-

ground-water users; |

|

(v) The current and future uses of ground
water in the area; i

|

-

.
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.

Z

. (vi) The existing quality of ground water,
'

including other sources of
. contamination and their cumulative
' impact on the ground water quality;
i

(vii) The potential for health risks caused
| by human exposure to waste
j constituents;
'

(viii) The potential damage to wildlife,'

; crops, vegetation, and physical

| structures caused by exposure to waste
constituents;

,

j (ix) The' persistence and permanence of the
potential, adverse effects.

'

(b) Potential adverse effects on
j hydraulically-connected surface water

'

,

j quality, considering
*

-

I
2. (1) The volume and physical and chemical

'

; characteristics of the waste in the
- licensed site;

| (ii) The hydrogeological characteristics of *

the facility and surrounding land;

'

(iii) The quantity and quality of ground
'

, water and the direction of ground
*

] water flow;

(iv) The patterns of rainfall in the region;

I

j (v) The proximity of the licensed site to

|
surface waters; -

(vi) 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;

.
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l
.J

(viii) The potential for health risks caused

|
by human exposure to waste
constituents;

! l

i (ix) The potential damage to wildlife, j
'

crops, vegetation, and physical

! structures caused. by exposure to waste

:
constituents; and |

i
d,. ;

(x) The persistence and permanence of the ,

| potential adverse effects. |
|

}

j. (4) In making any determinations under paragraphs SB(3) ],

and 53(6) of this criterion about the une of ground ;

j water in the area around the facility, the

j n. par +=.ne will. conaidar. any . identification of

unde.v.w.id sources of drinking water and exempted
' aquifers made by the colorado Water Quality control ;

commission, u in 5 CCR 1002-8, or othar agency
,

having jurisdiction.

!

(5) At the point of compliance, the concentration of a
, ,,

hazardous constituent must not exceeds i
:
!
,

j (a) The Department-approved background ,

* i
? * concentration of that constituent in the

'
; ground water;

:

-(b). The respective value given in the table in
,

paragraph SC if the constituent is listed in'

; the table and if the background level of the
constituent is below the value listed; or

'
,

*

(c) An alternate concentration limit established

; by the Department.

!

~

.
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.

1

(6) Conceptually, background. concentrations pose no |
'

incremental hasards and the drinking water limits j"

in criterion SC state acceptable hazards but these I4

two options may not be practically achievable at a ),

specific site. Al' ernate :;oncentration limits that
7

present no significant hazard may be proposed by !i

licensees for Department consideration. Licensees ],

must provide the basis for any proposed limits ;

including consideration of practicable corrective ;*

i actions, that limits are as low as reasonably i-

! achievable, and information on the factors the
1 Department must consider. The Department sill |

I establish a site specific alternate concentration !
' ' limit for a hazardous constituent as proyided in |

paragraph 5B(5) of this criterion if it finds that !4

the proposed. limit..is as low as, reasonably '

,

achievable after considering practicable corrective

| actions, and that the constituent will not pose a

j , substantial present or potential hazard to human
,

'

) health or the environment as long as the alternate ,

1 concentration limit is not exceeded. In making the j

| p*esent and potential hazard finding, the |

Department will consider the following factors: j
''

J

(a) Potential adverse effects on ground water quality,
*

i considering:

: (i) The physical and chemical characteristics of
'

the waste in the licensed site including its,

'

potential for migration;
t

| (ii) The hydrogeological characteristics of the

; facility and surrounding land;
&

; (iii) The quantity of ground water and the
,

j direction of ground water flow; !

!
: (iv) The proximity and withdrawal rates of ground

! water users;

|I

'(v) The current and futur' 'ses of ground waters

in the area;
;

i

l

*
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|
'

'
.

' (vi) The existing quality of gecund w tor,
including other sources of contamination and 1

i their cumulative impact on the ground water |
quality; 1

|

(vii) The potential for health risks caused by
human exposure to waste constituents;

.

(viii) The potential damage to wildlife, |

crops, vegetation, and phycical |

structures caused by exposure to waste |3

constituents; '

;

a
I(ix) The persistence and permanance of the.

i potential adverse offects. -

\

(b) Potential adverse-effects on i

hydraulically-connected surface water j
i qualicy, considering:

. I

,

,

I
5

j (i) The volume and physical and chemical I

I
characteristics of the waste in the

'

I

licensed site;..

(ii) The hydrogeological characteristics of
the facility and surrounding land; *

(iii) The quantity and quality of ground
water, and the direction of ground
water flow; ;

. ,

!

.(iv) The patterns of rainfall in the region;

(v) The proximity of the licensed site to ;

surface waters; !

t

(vi) The current and future uses of surface
waters in the area and any water
quality standards established for i

!those surface waters;
5

(vii) The existing quality of surface water ;

including other sources of !
'

contamination and the cumulative
impact on surface water quality; ,

!
-.
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n

1

.

(viii) The potential for health risks caused by human
exposure to waste constituents;

(ix) The potential damage to wildlife, crops,a

vegetations, and physical structures caused by |
*

-

exposure to waste constituents; and
*

'

(x) The persistence and permanance of the potential '

adverse effects..;

*
..

Criterion SC. MkIIMUM VALUES FOR GROUND WATER PROTECTION ,

Constituent or property Maximum Concentration
*

.

Milligrams per liter:
,

Arsenic.. . .D.05'

Barium 1.0
Cadmium 0.01
Chromium 0.05
Lead 0.05
Mercury 0:002*

selenium 0.01'

Silver 0.05
Endrin (1,2,3,4,10,10-hexachloro-''

1,7 -expoxy-1,4,4a,5,6,7,8,
9a-octahydro-1, 4-endo, endo-5,.

8-dimethano naphthalene) 0.0002<

Lindane (1,2,3,4,5,6-hexachloro--

W elohexane, gamma isomer) 0.004*

Methoxychlor (1,1,1-Trichloro-2,
2-bis,p-methoxy7 mylethane) 0.1 ,

;

10 go lg, TechnicalH C iToxaphene (C
y

j chlorinated camphene, 67-69
j percent chlorine) 0.005

1 2,4-D (2,4-Dichlorophenoxyacetic
acid) 0.1

2,4,5-TP Silvex (2,4,5-Trichloro-'

phenoxypropionic acid) 0.01'

4

|
'

. |

.

J

!
<

d

i

18 - 31

;

June 30, 1991

1

,



-. . . - . . . . . - - . - . . . - . - . . _ _ _ . - _ . .. - .. - . ... - .

.

'

.,

,

Picoeuries per liters

Combined radium-226 and radium-228 5 ,

Gross alpha-particle activity ;

,

_ (excluding radon and uranium
'

,

when producing uranium byproduct a

material or radon and thorium when |

producing thorium byproduct
material) 15 ;

'
Criterion SD. If the ground water protection' standards Establishod
under paragraph 5811) of this criterion are exceeded at a license.1 site, i
a corrective action program must be put into operation as soon as is i

practicable, and in no event later than eighteen (18) months after the !

Department finds that the standards have been exceeded. The licensee !

. shall substit 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 j

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 shall address removing the hazardous
constituents that have entered the ground water at the point of
compliance or treating then in place. The program shall also I

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 J
'protection standard. The Deparcaent will determine when the licensee

may terminate corrective action measures based on data from the ground
water monitoring program and other information that provide reascnable j

assurance that the ground water protection standard will not be
exceeded.

1

,

:
|

|

|

,|

|

|
i
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Criterion SE. In developing and conducting ground water protection
programs, applicants and licensees shall also consider the following:

(1) Installation of bottom liners (Where synthetic liners are
used, a leakage detection system must be installed
inusediately 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 fer.a sufficient y4 ad.of..tism.to ravaal.any effects
if they are going to occur (in some cases deterioration
has been observed te occur rather rapidly after about
nine months of exposure)). .

(2) 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.
*

(3) Dewatering of tailings by process devices and/or in situ
drainage systems (At new sites, tailings must be
dowatered by a drainage system installed at the bottom of
the impoundment to lower the phreatic surface and reduce
the driving head of seepage, unless tests show tailings
ne 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).

(4) Neutralization to promote immobilization of hazardous
constituents.

.
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1

| Criterion SF. Where ground water impacts are occurring at an
4 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<

j
worked out on a site-specific basis. Technical specifications must ;

j be prepared to control installation of seepage control systems. A |
j quality' assurance, testing, and inspection program, which includes )

supervision by a qualified engineer or scientist, must be,

| established to assure the specifications are met.
,

Criterion SG. In support of a tailings disposal system proposal,,

!' the app,licant/ operator shall supply information concerning the
j following: .

} ~ (1) The chemical ami. Min-ive . characteristics of. the waste

|- . solutions.

i

(2), The characteristics of the underlying soil and geologic .

; formations particularly as they will control transport of *

* contaminants and solutions. This includes detailed

i information concerning extent, thickness, uniformity,
j shepe, and orientation of underlying strata. Hydraulic
'

gradients and conductivities of the various formations
;. must be determined. This information must be gathered

'*
i from borings and field survey methods taken within the

| proposed W *admant area and in surraaadiac areas where
! contaminants might migrate to ground water. The

| information gathered on boreholes'must include both

| geological and geophysical logs in sufficient number and !
j degree of sophistication to allow determining significant |
! discontinuities, fractures, and channeled depo' sits of I
i high hydraulic conductivity. If field survey methods are j

used, they should be in addition to and calibrated with '

j borehole logging. Hydrologic parameters such as
1 parasability may not be determined on the basis of

| laboratory analysis of samples a.1one; a sufficient amount
j of field testing (e.g., pump tests) must be conducted'to
j assure actual field properties are adequately
i understood. Testing must be conducted to allow

| estimating chemi-sorption attenuation properties of
underlying soil and rock.

,

|;

.

18 - 34-

9

December 30, 1990

,

,m --- .-- - , , _ . ,.-



. - _ ._

1

1

(3) Location, extent, quality, capacity and current uses of any ground |

water at and near the site.

Criterion 5H. Steps must be taken during stockpilin
Nnetrationofradionuclidesintounderlyingsoils;.goforetominimize

i

suitable methods include '

ning and/or compaction of ore storage areas.

Criterion 6. |

(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 a:cordance
with a design * which provides reasonable assurance of control of
radiol ical hazards to (i) be effective for 1,000 years, to the extent
reaso ly achievable, and, in any case, for at least 200 years and (ii)
limit releases of radon-222 from uranium byproduct materials, an,d radon-220
from thorium byproduct materials, to the atmosphere so as not to exceed an

s 2a"erage release rate of 20 picoeuries 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 nonnally 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 non-soil

materials are proposed as cover materials,by differential settlement,it must be demonstrated that
these materials will not crack or degrade
weathering, or other uechanism, over long-term intervals.

As soosi'as reasonablb. achievable a'fter e(2) lacement of the final cover to
limit releases of ra -222 from uranium roduct 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

2level not exceeding 20 pei/m s averaged over the entire pile or impoundment
using the procedures described in 40 CFR.Part 61, Appendix B, Method 115,
or another method of verification approved by the Department as being at ,

least as effective in demonstrating the effectiveness of the final radon
barrier.

(3) When phased emplacement of the final radon barrier is included in the
applicable reclamation plan, the verificatica of radon-222 release rates
required in ph (2) of this criterion must be conducted for each
portion of t p le or impoundment as the final radon barrier for that ;

portion is emplaced,

l

(
I

2In 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 a least one year, but a period short compared to 100 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 the emissions from byproduct
materials to the atmosphere.
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(4) Within ninety days of the co
to the raquired verification]n paragraphs- (2)letion of all testing (and analysis relevant

,

j and 3) of this criterion,the uranium 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 20 pei/m's when averaged over the entire pile or impoundment.

The licensee shall maintain records until termination of the license2

i documenting the source of input parameters including the results of allL measurements on which they are based, the calculations and/or analytical
methods used to derive values for input parameters, and the procedure used

1: to determine compliance. These records shall be kept in a form suitable
1 -for transfer to the custof.ial agency at the time of transfer of the site to
j DOE or a state for long-term care if requested.
t
j (5) Near surface ' cover materials (i.e., within the top three meters) may not
i include waste or rock that contains elevated leve.c of radium; soils need

for near surface cover must be essentially the same, as far as .,

! radioactivity is concerned, as that of surrounding surface soils. -This is
to ensure that surface radou exhalation is not si-

background because of the cover materif itself. gnificantly above1-
.

(6) The design requirements in this criterion for longevity and control of!

radon releases apply to any portiotr of a-licensed and/or-disposal site
unless such portion contains a concentration of radium in land, averagedi

J
over areas of 100 square meterslevel by more than:which as a result of byproduct material,does ac,t exceed the background (i) 5 picoeuries peri

i- gram (pci/g) of radium-226, or, in the case of thorium byproduct material,
radiun-228, averaged over the first 15 centimeters (cm) below the surface,

i and (ii) 15 pei/g of radium-226, or, in the case of thorium bvoroduct
t material, radium-228, averaged over 15-cm thick layers more than 15 cm.

;. below the surface
,

1 (7) The licensee shall also address the nonradiological hazards associated with'

the wastes in planning and inclementing closure. The licensee shall ensure
; that disposal areas are closea in a manner that minimizes the need for
j further maintanacce. To the extent necessary to prevent threats to human'

health and the environment, the licensee shall control minimize, or
! eliminate post-closure escape of nonradiological hazardous constituents,

leachate, cone ==4nated rainwater, or waste decomposition products to the;

! . ground or surface waters or to the atmosphern.,
Critericn 67.;

| (1) For 4 =+= '-- -ts containing uranium byproduct materials t radonbarrier must be coupleted as expeditiously as practicable.he final: considering
1 technological feasibility after the ile or

reclamation ylan.peration int ceases o
accordance with a written (The. term-;

1 as expeditious 1v as practk e consi ring technological reasibility as
. specifically defined in RE 18.2 ' includes factors beyond the control of the

d

licensee). Deadlines for coupletion of the final radon barrier and, if
! . applicable, the following interim milestones must be established as a
j'

placement en the pile and interim stabilization including dewatering or the
condition of the individual license windblown tailines retrieval and

'

removal of treestanding liquids and recontourino The placement of erosion
1 protection barriers or other feature necessary ter long-term control of the
b tailings must also be coupleted in a timely ==nn=r in accordance with a
; written, Department- mcroved reclamation plan.
;

.
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(2) The Department may approve a licensee's request to extend the tima for
perfomance of milestones related to emplacement of the final radon barrier
if, af ter providing an cpportunity for public participation, the Department
finds that the licensca has adequately demonstrated in the manner required
in paragraph (2) of Criterion 6 that releasec of radon-222 do not exceed anaverage of 20 pei/m's. If the delareleases do not exceed 20 pei/m s, y is approved on the basis that the radona a verification of radon levels, as
required by paraperiod of delay. graph (2) of Criterion 6, must be made annually during theIn addition, ons the Department 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 opportuni.;y 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 releases caused the delay will not result in a
significant incremental risk to the public ealth

(3) The Department may authorize by license amendment, upon' licensee report, aportion of the impoundment to accept uranium byproduct material or such
materials that are similar in physical, lings and associated wastes alreadychemical, and radiological
characteristics to the uranium mill tai
in the pile or impoundment from other sources during the closure process.No such authorization will be made if it resuits 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

2exceeding 20 pei/m s averaged over the entire impoundment. The verificationrequired in paragr ph (2) of Criterion 6 may be completed with a portion of
the impoundment ce used for further disposal if the Department makes a
final f.inding that t e, impoundment will continue. to achieve a level of
radon-222 release not exceeding 20 pei/m's 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 required to be complete as part of 'necting
the deadline for final radon barrier construction. i

i

criterion 7 The licensee shall establish a detection monitoring program needed i
for the Department to set the site-specific ground water protection standards in
paragraph 5B(1) of this appendix. For all monitoring under this paragraph, the
licensee or applicant will propose for Department approval as license conditions
which constituents ue 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 5B. The data and
information must provide a sufficient basis to identify those hazardous
constituents which require 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. The detection monitoring programs must be in place when specified by
the Department in orders or license conditions. Once ground water protection
standsrds have been eutablished pursuant to paragraph SB(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 conjnnetion 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 required by this paragraph may be
based on existing monitoring programs to the extent the existing programs can
meet the stated objective for the program,

f
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; criterion 8. Milling operations must be conducted so that all
airborne effluent releases are reduced to levels as low as is .

'

j reasonably achievable. The primary means of accomplishing this must
be by means of emission controls. Institutional controls, such as

;

extending the site beundary 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- |

1 and to avoid site contamination. The. greatest potential sources of ;
!offsite radiation exposure (aside from radon exposure) are dusting

'

j 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

j - byproduct materials must be kept as low as is reasonably achievable.

5 Checks must be made and logged hourly for all parameters (e.g.,

: differential pressures and scrubber water flow rates) that determine
- the efficiency of yellcwcake stack emission control equipment

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 equipment 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 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

i parameters to the prescribed range. When this cannot be done

| without chutdown and repairs, drying and packaging operations must
cease as soon as p::acticable, operations may not be restarted after ;

cessation due to off-normal performance until needed corrective I
actions have been identified and implemented. 'All these cessations, i

corrective actions, and restarts must be reported to the Department I
as indicated in criterion 8A, in writing, within ten days of the )
subsequent restart. I

I

:

!

.

18 - 38

.

1



__ _ _ _ _ _ _ __ _ ._ .__ __ __. ._ _ _ _ _ _ _ _ _ - - _.m . . m . _ _ ._

|

|

)
1

To control dusting from tailings, that portion not covered by ]
standing liquids must he wetted or chemically stabilized to prevent |

) or minimise blowing and dusting to w maximum extent reasonably
achievable. This requirement may be relaxed if tailings are ]
effectively sheltered from wind, such as may be the case where they |

are disposed 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 i
control 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 j
*

will be' utilized. i
,

i

Milling operations producing or, involving . uranium, and thorium !

byproduct materials must be conducted in such a manner as to provide
reasonable assurance that the annual dose equivalent does not exceed ;

25 millirens to the whole body, 75 millirens to the thyroid, and 25
'

.

millirems to any other organ of any member of the public as a result
of exposures to the planned discharge of radioactive material, radon

'and its progeny excepted, to the general environment.
I~

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 M4=85 and Dressing Point source
'

Category: Effluent Limitations Guidelines and New Source
Performance Standards, Subpart C, Uranium, Radium, and Vanadium Ores ,

Srbcategory", as codified on January 1, 1983.
.

Criterion 8A. Inspections of tailings or waste retention systems
must be conducted daily during operations, or at an alternate
frequency approved by the Department for other conditions. Such
inspections shall.be conducted by, or under the supervision of, a
qualified engineer or scientist, and documented. The licensee shall
retain the documentation for each 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 any unusual conditions (conditions not
contemplated 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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Criterion 9.

Criterion 9A. 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. I

criterion 9B. Any uranium or thorium _ milling license or tailings |

license must contain surh terms and conditions as the U.S. Nuclear j
Regulatory er==iesion and Department determine necessary to assure i

that prior to terminatic.n of the license, the licensee will comply
with ownership requirerret ts of this criterion for sites used for
tailings disposal.

Criteri5n 9C. Title to the byproduct material licensed under this
Part 18 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 Statt; in which such land is located, at

,

the option of such State. In view of the fact that physical I
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 U.S. Nuclear
Regulatory enneission or 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 with the approval of the Department and
U.S. Nuclear Regulatory Commission. For licenses issued before
November 8, 1981, the Department and U.S. Nuclear Regulatory
crweission may take into account the status of the ownership of such
17.nd, and intere*>ts therein, and the ability of a licensee to
transfer title and custody thereof to the United States or a State.

.

.
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criterion 9D. If the U.S. Nuclear Regulatory Commission, or Department if )
title is held by the State, subsequent to title transfer determines that use i

of the surface or subsurface estates, or both, of the land transferred to the i

United States or to a State will not endanger the public health, safety, !
welfare, or environment, the U.S. Nuclear Regulatory Commission, or Department |
if title is held by the State, may permit the use of the surface or subsurface i

estates, or both, of such and in a manner consistent with the provisions
provided in these criteria. If the U.S. Nuclear Regulatory Commission, or
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.

Criterion 9E. Material and land transferred to the United States or the State
in accordance with this criterion 9 must be transferred to the United States
or the State without cost other than administrative or legal costs incurred in j

icarrying out such transfer.
,

Criterion 9F. The provisions of this part respecting transfer of title and
custody to land and tailings anxi 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 1

IIndian tribe subject to a restriction against alienation imposed by the United
States. In the case of such lands which are used for the disposal of uranium
or thorium byproduct material, as defined in Part 1, the licensee shall enter i

into arrangements with the U.S. Nuclear Regulatory Commission as may be )
appropriate to assure the long-term surveillance of such lands by the United
States.

..

Criterion 10. Secondary ground-water protection standards required by ,

criterion 5 of this Appendix are concentration limits for individual hazardous |

constituents. The following list of constituents identifies the constituents !

for which standards must be set and complied with if the specific constituent j
is reasonably expected to be in or derived from the radioactive raterial and
has been detected in ground water. For purposes of this Appendix, the
property of gross alpha activity will be treated as if it is a hazardous ,

constituent. Thus, when setting standards under paragraph 5B(5) of I

criterion 5, the Department will also set a limit for gross alpha activity.
The Department does not consider the following list imposed by 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 the U.S. Environmental |
Protection Agency in Part 192. |

|

|

NOTE: A certified copy of the referenced material is available for public
ins p ction during normal business hours at the Radiation Control Division, |

4300 Cherry Creek Drive South, B-1, Denver, Colorado. These rules do not |
!include later amendments cf the referenced material. Certified copies of the

referenced material will be prceided at cost upon request from the Radiation
control Division at the following mailing address: Director, Radiation ,

Control Division, RCD-DO-B1, Colorado Department of Health, 4300 Cherry Creek |
Drive South, Denver, Colorado, 80220-1530. !

!
!
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I PART 18
|

; APPENDIX A

4 HAEARDOUS CONSTITUENTS

|- Acetonitrile (Ethananitrile)-

Acetophenone (Ethanone, 1-phenyl)-

3-(alpha-Acetonylbenzyl)-4-hydroxycoumarin-

.and salts (Warfarin).

2-Acetylaminofluorene (Acetamide, N-(9H--

| fluoren-2-yl)-)

| Weetyl chloride (Ethanoyl chloride)-

'

1-Acetyl-2-thiourea (Acetamide, N-i ' -
,

| (aminothioxomethyl)-)

i Acrolein (2-Propenal)-

Acrylamide. (2-Propenamide)'8- -

.
Acrylonitrile (2-Proponenitrile)-

i Aflatoxins'

Aldrin (1,2,3,4,10,10-Hexachloro-! -

'

1,4,4a,5,8,Sa,8b-hexahydro-endo,exo-
1,4:5,8-Dimethanonaphthalene)

''
Allyl alcohol (2-Propen-1-ol)-

Aluminum phosphide-

4-Aminobiphenyl ([1,1-81phenyl])-4-amine)-

6->nIno-1,la,2,8,Sa,8b-hexahydro-8--

(hydroxymethyl)-Sa-methoxy-5-methyl-
carbasate asirino(2,3 3,4)pyrrolo(1,2-
a] indole-4,7-dione,(ester) (Mitomycin C),
(Asirino[2,3:3,4)pyrrolo(1,2-a) indole-4,7-
dione,6-amtnn-8-[((amino-cabonyl) oxy) methyl)-
1,la,2,8,8a,8b-hexahydro-Sa methoxy-5-methyl-)
5 .(AmincEnethyl)-3-isoxazolol (3(25)--

Isoxazolone, 5-(aminomethyl)-)4-
Aminopyridine.(4-Pyridinamine)
Amitrole (15-1,2,4-Triazol-3-amine)-

Aniline (Benzenamine)-

Antimony and compounds, N.O.S.3-

3 The abbreviation N.O.S. (not otherwise specified) signifies
those members of the general class not specifically listed by name
in this list.

.
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HAEARDOUS CONSTITURNTS (Continued)

Aramite (Sulfurous acid,2-chloroethyl ,2-(4--

(1,1-dimethylethyl) phenoxy)-I-methylethyl

ester)
Arsenic and compounds, N.O.S.3-.

Arsenic acid (Orthoarsenic acid)-

Arsenic pentoxide (Arsenic (V) oxide) *-

Arsenic trioxide (Arsenic (III) oxide)-

Aur==i== {Bensenamina,4,4--
,

carbonimidoylbis (N,N-Dimethyl ,
monobydrochloride)-
A*mmarine (L-serine, diazoacetate (ester))-

Baria and compounds, N.O.S.3 !
'

-
,

Barium cyanide-

Bens (c) acridine (3.4-Bensacridine)-

Bens (a} anthracene (1,2-Bensanthracene)-

Benzene (Cyclohexatrier.e)-

manwanamesonic acid (Arsonic acid, phenyl-)-
,

- - Benzene, dichloromethyl-(Bensal chloride) |
'

-

Benzenethiol (Thiophenol) '-

Bensidine ((1,1-Biphenyl)-4,4 diamine)-

-- Benso(b)fluoranthene (2,3--

Bensofluoranthene) ;

Benso(j)flueranthene (7,8-Bensofluoranthene) ;-

* *

Benso(a) pyrene (3,4-Bensopyrene)-

p-Benzoguinone (1,4-Cyclohexadienedione)-
,

Bensotrichloride (Benzene, Trichlorcesthyl)-

Benzyl chloride (Bensene, (chloromethyl)-) |
-

Beryllium and compounds, N.O.S.3 |-

Bis (2-chloroc,thoxy) methane (athane,1,1-- .

(methylenobis(oxy)) bis (2-chloro-))- ,

Bis (2aAloroethyl) ether (athane,1,1- i
-

oxybis (2-chloro-))
N,N-Bis (2-chloroethyl)-2-naphthylamine-

,

(Chlornaphasine) [
Bis (2-chloroisopropyl) ether (Propane, 2,2--

oxybis[2-chloro-))

:

3 The abbreviation N.O.S. (not otherwise specified) signifies |
those members of the general class not specifically listed by name ;

in this list. !

j^

.

.

~
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HAEARDOUS CONSTITUENTS (Continued) ,

Bis (chloromethyl) ether (methane,'
; -

| oxybis(chloro-))
Bis (2-ethylhexyl) phthalate (1,2--

.

Benzenedicarborylic acid, bis (2-
ethylhexyl) ester)

'

Bromoacetone (2-Propanone, 1-bromo-)-
;

; Bronomethano (Methyl bromide)-

4-Bromophenyl phenyl ether (Benzene, 1--

bromo-4-phenoxy-)
Brucine (Strychnidin-lO-one, 2,3-dimethoxy-)-

,

2-Butanone peroxide (Nethyl ethyl ketone,' '-

'" peroxide)-
,

Butyl benzyl phthalate (1,2-i -

| Benzenedicarboxylic, acid, butyl |
"

phenylmethyl ester)
: 2-sec-Butyl-4,6-dinitrophenol (DNBP) (Phenol,-

"
2,4 -dinitro-6-(1-methylpropyl)-) .

! Cadmium and 0--,9_W, N.O.S.3 *-

i Calcium chromate (Chromic acid, calcium-

salt);
"

Calcium cyanide-

,

j Carbon disulfide (Carbon bisulfide)-

; Carbon oxyfluoride (Carbonyl fluoride)-

*

Chloral (Acetaldehyde, trichloro-)-

| Chlorambucil (Butanoic acid, 4-(bis (2--

chloroethyl) amino)hensene-),

Chlordane (alpha and gamma isomers)4,7--

Methanoindan, 1,2,4,5,6,7,8,8-octachloro-
3,4,7,7a-tetrahydro-) (alpha and gamma
isomers)
Chlorinated benzenes, N.O.S.3-

Chlorinated ethans, N.O.S.3-

Chlorinated fluorocarbons, N.O.S.3-

Chlorinated naphthalene, N.O.S.3-

Chlorinated phenol, N.O.S.3-

Chloroacetaldehyde (Acetaldehyde, chloro-)-

J

3 The abbreviation N.C.S. (not etherwise specified) signifies
those members of the general class not sp.scifically listed by name
in this lirt.

.
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i
: HAZARDOUS CONSTITUENTS (continued)
!

'

I chloroalkyl etbe.rs N.O.S.3-

p-chloroaniline (senzenamine, 4-chloro-)-

;

; chlorobenzene (Sensene, chloro-) .)-

chlorobensilate (Benzeneacetic acid, 4-i
-

t, chloro-alpha-(4-chlorophenyl)-alpha- '

; hydroxy , ethyl ester) ;

p-chloro-e-crosol (Phenol, 4-chloro-3-methyl)' -

3
1-chloro-2,3-epoxyptopane (Oxicane, 2 <-

j (chloromethyl)-)
{

i- 2-chloroethyl vinyl other (Ethene, (2- !
-

!

| chloroethoxy)-)
'' ' chloroform (Nethane, trichloro-)- .

,

chloromethane (Methyl chloride)-

; Chloromethyl. methyl ether (Nethane,-

chloromethoxy-) ;
,

2-chloronaphthalene (Naphthalene, jj -

: betachloro-) . ;
'

j 2-chlorophenol (Phenol, o-chloro-)-

; 1-(o-chlorophenyl) thiourea (Thiourca,(2--

! chlorophenyl)-)
3-chloropropionitrile (Propananitrile, 3- |''

1 -

I
! chloro-)

chromium and compounds, N.O.S.3 |} -

*
chrysene (1,2-Bensphenanthrone) ]

-

j Citrus red No. 2*(2-Maphthol, 1-((2,5- ;
-

dimethoxyphenyl)aso)-) |
coal tars I-

,

copper cyanide-

creosote (creosote, wood)-
,

,

| creso?s (crosylic acid) (Phenol, methyl-) j-

'

8 crotonaldehyde (2-Butenal)-

cyanides (soluble salts and complexes),-

N.O.S.3
'

) cyeTogen (Ethanodinitrile)-

i cyanogen broenide (Bramina cyanide)-

Cyanogen chloride (chlorine cyani6e)-

:
4

3 The abbreviation N.O.S. (not otherwise specified) signifies |
ithose members of the general class not specifically listed by name

in this list.
i

: .
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(. HAEARDOUS' CONSTITUENTS (Continued)

Cycasin (beta-D-Glucopyranccide, (methyl--

,

ONN-azory) methyl-)' j

2-Cyclohexyl-4,6-dinitt W nol (phenol, 2- |
-

,.

eyclohexyl-4,6-dinitro-) j
Cyclophosphamide (2H-1,3,2--

i,

' |
| oxazaphosphorine (bis (2-chloroethyl)
| amino)-tetrahydro ,2mide)
! Dauncerycin (5,12-Naphthacenedione, (SS- |

-

cis)-8-acetyl-10-((3-amino-2,3,6-trideoxy)- i

Ialpha-L-lymo-hexopyranosyl) oxy)7,8,9,10-
tetrahydro-6,8,11-trihydroxy-1-methoxy-)

; ,'
DDD (Dichlorodiphenyldichloroethane) |.

,

| (Ethane, 1,1-dichloro-2,2-bia(p- ;

L chlorophenyl)-)

,
DDE (Ethylene, 1,1-dichloro-2,2-bis (4--

| chlorophenyl)-) |

DDT (Dichlorodiphenyhrichloroethane) l: -
,

' (Ethane, 1,1,1-trichloro-2,2-bis (p- *

chlorophenyl)-)
*

Diallate (S-(2,3-dichloreallyl)-
,,

diisopropylthiocarbamate
Dibens(a,h) acridine (1,2,5,6-Dibensacridine)- i

!Dibens(a,j) acridine (1,2,7,8-Diber.sacridine)-

*

Dibens(a.h) anthracene (1,2,5,6--

Dibensanthraceae *

7H-Dibenso(c,g)carbasole (3,4,5,6--
,

Dibenscarbasole) .

D ibenso ( a , e } pyrene ( 1, 2 , 4 , 5-D ibenspyrene )!- -

Dibenso(a,h) pyrene (1,2,5,6-Dibenspyrene) |
-

Dibento(a,1) pyrene (1,2,7,8-DL* :y.w)
'

-

1,2-Dibromo-3-chloropropane (Propane, 1,2--

dibromo-3-chloro-)
|1,2 Dibromoothane (Ethylene dibromide)-

Dibronomethane (Methylene bromide)-

Di-n-butyl phthalate (1,2-Benzenedicarboxylic-

acid, dibutyl ester)
i

o-Dichlorobenzene (Benzene, 1,2-dichloro-)-

3 The abbreviation E.O.S. (not otherwise speci*ied) signifies
those members of the general class not specifically listed by name
,in this list.

.
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HAZARDOUS CONSTITUENTS (Coutinued)

j m-Dichlorobenzene (Benzene, 1,3-dichloro-)-

p-Dichlorobensone (Benzene, 1,4-dichlor-)-
,

.
'Dichlorobenzene, N.O.S.3 (Benzene, dichloro ,-

i . N.O.S.3 )
3,3-Dichlorobentidine ((1,1, Riphenyl)-4,4--

~

diamine, 3,3-dichloro-)
1,4-Dichloro-2-butane (2-Butene, 1,4-dichloro-)-

Dichloredifluoromethane (Hethan*,-

dichlorodifluoro-)
1,1 Dichloroethane (Ethylideae dichloride) i

' -

,
1,2 Dichloroethane (Ethylene dichloride)

,

~~ ' trans-1,2-Dichloroethene (1,2- j-; ,

!

.
*Dichloroethylene)

!Dichloroethylene, N.O.S.3 (Ethene, dichloro--

N.O.S.3;
^

1,1-Dichloroethylene (Ethene, 1,1-dichloro-) ,-

!Dichloromethane (Methylene chloride)-
,

2,4-Dichlorophanol (Phenol, 2,4-dichloro-) -
-

1 2,6-Dichlorophenol (Phenol, 2,6-dichloro-)-

2,4-Dichlorophenoxyacetic acid (2,4-D), salts; -

"

and esters (Acetic acid, 2,4-
dichlorophenoxy , salts and esters)
Dichlorophenylarsine (Phenyl dichloroarsine)-

Dichloropropane, . N.O.S.3 ' (Propane, , dichloro- *
-

;
'

N.O.S.3
1,2-Dichloropropane (Pr lene dichloride){

-

Dichloropropanol, . N.O.S. (Propanol,-
.

dichloro-N.O.S.3)
Dichloropropene, N.C.S.3 (Propone, dichloro--

N.O.S.3 |'

1,3-Dichloropropene (1-Propene, 1,3-dichloro-}4 -

Dieldin (1,2,3,4,10,10-hexachloro-6,7-epoxy-4
-

1,4,4a,5,6,7,8,Ba-octa-hydro-endo,exo-
.

1,4:5,8-Dimethanonaphthalene)
1,2:3,4-Diepoxybutane (2,2,-Bioxirane)-

Diethylarsine. ( Arsine, diethyl-): -

N,N-Diethylhydrazine (Hydrazine, 1,2- |-
.

4

e

3 The abbreviation N.O.S. (not otherwise specified) signifies
those meebers of the general class not specifically listed by name-

in this list.4

i
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] g WAEARDoUS CONSTITUENTS (Centinued)
.

;

' diethyl) j

0,0-Diethyl S-methyl ester of-

1 phosphorodithioic acid (Phosphorodithioic
acid, 0,0-diethyl S-methyl ester)

: 0,0-Diethylphosphoric acid, o-p-nitrophenyl ;-

estor (Phosphoric acid, diethyl p-
;

nitrophenyl ester) ;
Diethyl phthalate (1,2-Eenzenedicarboxylic i-

acid, diethyl ester) [
0,0-Diethyl o-2-pyrazinyl phosphorothioate,

- >

l '
(Phosphorothioic acid, 0,0-diethyl o-

- * . pyrazinyl ester)
Diethylstilbesterol (4,4- *

-

stilbenediol, alpha, alpha-diethyl, '

bis (dihydrogen phosphate, (E)-) -

'Dihydrosafrole (Benzene, 1,2- .
-

methylenedioxy-4-propyl-)
,

3,4-Dihyh s.y-alpha-(methylamine) methyl-

benzyl alcohol (1,2-Benzenediol, 4-(1-
hydroxy-2 (methylmaina) ethyl))
Dilsopropylfluo- 6.es A te (DFP).

| (Phssp.ssefluoridic acid, bis (1-
methylethyl) ester) |

*Dimethoate (Phosphorodithioic acid, 0,0-. -

dimethyl S-(2-(methylm=4nm)-2-oxoethyl)

ester)
3,3,-DimethoxybenziM an ((1,1,-Biphenyl)-4,4,--

dimin_ne, 3-3,-dimethoxy-)
p-Dimethylaminame h wana (Benzenamine,-

N,N-dimethyl-4-(phenylazo)-) >

7,12-Dimethylbenz(a) anthracene (1,2--

Benzathraceae, 7,12-dimethyl-)
3,3-Dimethylbensidine (1,1-Biphenyl)-4,4,-

diamine, 3,3-dimethyl-)
Dimethylcar'samoyl chloride (Carbamoyl-

chloride, dimethyl)
1,1 Dimethy1hydrazine (Bydrazine, 1,1--

i

3 The abbreviation N.O.S. (not otherwise specified) signifies
those members of the general class not specifically listed by name

*
in this list.
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NAEARDOUS CONSTITUENTS (Continued)
e.

j dimethyl-)

1,2-Dimethylhydrazine (Hydrazine, 1,2--
,

'

dimethyl-)
,

3,3-Dimethyl-1-(methylthio)-2-butanone, 0- )
' -

j [(me'.hylamino) carbonyl) oxime
(Thlofanox)3

!' alpha, alpha-Dimethylphenethylamine-

(Ethanamine, 1,1-dimethyl-2-phenyl-)4 ,

| 2,4-Dimethylphenol (Phenol, 2,4-dimethyl-)-

Dimethyl phthalate (1,2-Benzenedicarboxylic j!
--

i
; acid, dimethyl ester).

,

*. Dimethyl sulfate (Sulfuric acid, dimethyl-
1

i
*

ester) ;

Dinitrobenzene, N.O.S.3 (Benzene, dinitro- 1i. -

| N.O.S.3)
' ~

; 4,6-Dinitro-o-crosol and salts (Phenol, 2,4- 1-

dinitro-6-methyl , and salts)-,
,

2,4-Dinitrophenol (Phenol, 2,4-dinitro-)- -

2,4-Dinitrotoluene (Benzene, 1-methyl-2,4--
;

i dinitro-) ;

i 2,6-Dinitrotoluene (Benzene, 1-methyl 2,6-- -

4 dinitro-)
Di-n-octyl phthalate (1,2-Benzenedicarboxylic' -

acid, dioetyl ester) *

4..
1,4-Dioxane (1,4-Diethylene oxide)-

Diphenylamine (Benzenamine, N-phenyl-) ;
-

1,2-Diphenylhydrazine (Hydrazine, 1,2-; -

diphenyl-);

Di-n-propyinitrosamine (N-Nitroso-di-n--

i Propylamine) ;
'

Disulfoton (0,0-diethyl S-(2-(ethyithio) ethyl)-

phosphorodithioate)
2,4-Dithiobiuret (Thionidodicarbonic-

diamide)
Endosulfan (5-Norbornene, 2,3-dimethanol,-

1,4,5,6,7,7-hexachloro-cyclic sulfite)- i

Endrin and metabolites (1,2,3,4,1D,10--

3 The abbreviation N.O.S. (not otherwise specified) signifies
those members of the general class not specifically listed by name
in this list.

;
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HAZARDOUS CONETITUENTS (Continued).

:t

'

hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-
octahydro-endo, endo-1,4,5,8-4

i dimethanonaphthalene, and metabolites)
j Ethyl carbamate (Urethan) (Carbanic acid,-

ethyl ester)
i Ethyl cyanide (Propanonitrile)

,

-

Ethylenobisdithiocarbanic acid, salts, and j
-

,.

esters (1,2-Ethanadiyl-biscarbamodithioic
'

acid, salts and esters)
|

Ethyleneimina (Asiridine). -

I
Ethylene oxide (Oxirane)-

j
, Ethylenethiourea (2-Imidazolidinathione)- - ,

Ethyl methacrylate (2-Propenoic acid, 2- *-

.; methyl , ethyl ester)
#

Ethyl meannesulfonete -(Hethanosulfonic -

|
-

I acid, ethyl ester) l

Fluoranthene (Benzo [j,k) fluorene) |
-

4 Fluorine 1-

; 2-Fluoroacetamide'(Acetamide, 2-fluoro-).-

{ Fluoroacetic acid, sodium salt (Acetic acid,-

i fluoro-sodium salt) i..

0 Formaldehyde (Methylene oxide) !
-

Formic acid (Methanoic acid) )
-

,

Glycidylaldehyde (1-Propanol-2,3 epoxy) '- -

Halomethana, N.O.S.3j -

Neptachlor (4,7-Methano-1H-indana.1 -

| 1,4,5,6,7,8,8-hoptachloro-3a,4,7,7a-
i tetrahydro-)

Heptachlor epoxide (alpha, beta, and gamma j-

$ isomers) (4,7-Methano-lH-indene,

1,4,5,6,7,8,8-hoptachloro-2,3-epoxy-3a,4,7,7-
tetrahydro , alpha, beta, and gamma isomers) |

| Hexachlorobenzene (Benzene, hexachloro-)-

Hexachlorobutadiene (1,3-Butadiene,
{

1 -

{ 1,1,2,3,4,4-hexachloro-) ;

i Hexachlorocyclohexane (all' isomers) -|
-

| (Lindane and isomers)
.

|

| 3 The abbreiriation N,0,S, (not otherwise specified) signifies
3 those members of the general class not specifically listed by name
! in'this list.

i
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j HAZARDOUS CONSTITUENTS (Continued)
|
! Hexachlorocyclopentadiene (1,3--

| Cyclopentadiene, 1,2,3,4,5,5-hexachloro-)
| Hexachloroethane (Ethane, 1,1,1,2,2,2--

| hexachloro-)
] 1,2,3,4,10,10-Bexachloro-1,4,4a,5,8,8a---

' hexahydro-1,4,5,8-endo, endo-

; dimethanonaphthalene (Bexachlorchexa-
! hydro-endo, endo-dimethanonaphthalene).

Hexachlorophone (2,2,-Hethylenobis(3,4,6-; -

[ trichlorophenol)
'

Hexachloropropone(1-Propene, 1,1,2,3,3,3--,

' ''

hexachloro-) .

Bexaethyl tetraphosphate (Tetraphosphoric2
-

) acid, hexaethyl ester)
Bydrazine (Diamine)-

,

! Hydrocyanic acid (Bydrogen cyanide)-

' Hydrofluoric acid (Bytu, + . fluoride): -
, ,

i Hydergen sulfide (Sulfur hydride)-
,

' Eydr.3xydimethylarsine oxide (Cacodylic-

i acid)
j

'

Indeno (1,2,3-cd) pyrene (1,10-(1,2--

phenylene) pyrene)
| Iodomethane (Nethyl iodide)-

i
*Iron dextran (Ferric dextran)-

| Isocyanic acid, methyl ester (Hethyl--

| isocyanate)

{ Isobutyl alcohol (1-Propanol, 2-methyl-)-

| Isosafrole (Benzene, 1,2-me%ylenedioxy-4--

allyl-)4

Repone (decachlorcoctahydro-1,3,4-Methano--
.

| 25-cyclobuta[cd}pentalen-2-one)

| Lasiocarpine.(2-Butanoic acid, 2-methyl ,7--

1 ((2,3-dihydroxy-2-(1-methoxyethyl)-3-
j methyl-1-oxobutoxy) methyl)2,3,5,7a-
i tetrahydro-15-pyrrolisin-1-yl-ester)

Lead and compounds, N.O.S.3| -

| Lead acetate (Acetic acid, lead salt)-

}
;

3 The abbreviation N,0,S, (not otherwise upecified) signifies.

'

those members of the general class not specifically listed by name
in this list.j

,
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HAZARDOUS CONSTITUENTS (Continued)J -

f Lead phosphate-(Phosphoric acid, lead salt)-

Lead subacetate (Lead, bis (acetato- |-4

) O)tetrahydroxytri-)
Maleic anhydride (2,5-Furandione)-

! Maleic hydrazide (1,2-Dihydro-3,6--

pyridazinedione)
'

Malononitrile (Propanedinitrile)-

]
Melphalan (Alanine, 3-(p-bis (2--

,

| chloroethyl) amino)phenyl-L-) |

Mercury fulminate (Fulminic acid, mercury ;! -

salt).

'' Mercury and compounds, N.O.S.3 ;
f

-
,

Methacrylonitrile (2-Proponenitrile, |i
-

3 2-methyl-)

Methanethiol (Thiomethanol)-

Methapyrilene (Pyridine, 2-((2-' -

,

dimethylamino) ethyl)}-2-thonylamino-) ,
*

|Metholay1 (Acetimidic acid, N-i
.- ,

f ((methylcarbamoyl) oxy) thio , methyl ester) |

Methoxychlor (Ethane, 1,1,1-trichloro-2,2,-|
-

'"
bis (p-methoxyphenyl)-)*

2-Methylaziridine (1,2-Propylenimine)-

3-Methlycholanthrone (Benz [j]aceanthrylene,-

*

; 1,2-dihydro-3-methyl-)
Methyl chlorcarbonate (carbonochloridic .|

-

acid, methyl ester) j,

4,4-Methylenobis(2-chloroaniline)-

i Benseem=1na, 4,4-methylenobis-(2-chloro-)
Methyl ethyl ketone (MIK) (2-Butanone)

-
-

Methyl hydrazine (Hydrazine methyl-)-

2-Methyllactonitrile (Propanonitrile 2--

4 hydroxy-2-methyl-)
Methyl methacrylate (2-Propenoic acid, 2--

methyl , methyl ester)
Methyl methanesulfonate Methanosulfonic; -

acid, methyl ester)
'2-Methyl-2-(methylthio)propionaldehyde-o--

E

3 The abbreviation N.O.S. (not otherwise specified) signifies
those members of the general class not specifically listed by name
in this list.

.
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NA1ARD005 CONSTITUNNTS (Continued)

i(methylcarbonyl) oxime (Propanal,2-
methyl-2(methylthio-O-
((methylamino)carbony1} oxime)
N-Methyl-N,-nitro-N-nitrosoguanidine-

(Guanidine, N-nitroso-N-methyl-N,-nitro-) ;
,

/Nethyl. parathion (0,0-dimethyl 0-(40- -

nitrophenyl) phosphorothioate)
Methylthiouracil (4-IN-Pyrimidinone, 2,3--

dihydro-6-methyl-2-thiomo-)
Molybdenum and compounds, N.O.S.3'

-

Mustard gas (Sulfide, bis (2-chloroethyl)-)-

'- Naphthalene-
*

1,4-Maphthoquinone (1,4-Naphthalenedione)-

1-Maphthyl==ina (alpha-Naphthylamina)-

2.-Naphthylamine (beta-Naphthylm=I==)-

1-Maphthyl-2-thiourea (Thiourea,1--

naphthalanyl-)<

Nickel and compounds, N.O.S.3 .~-

Nickel carbonyl (Nickel tetracarbonyl) j-

Nickel cyanide (Nickel (II) cyanide)-

Nicotine and salts (Pyridine, (S)-3-(1-esthyl---

2-pyrrolidinyl) , and salts)
Nitric oxide (Nitrogen (II) oxide)-

*p-Nitroaniline (Beneanamine, 4-nitro-)-

!Nitrobenzine (Benzene, nitro-)-

Nitrogen dioxide (Nitrogen (IV) oxide)-

Nitrogen mustard and 1.s h hloride salt-

(Nthanamine, 2-chloro ,N-(2-chloroethyl)-
N-methyl , and hydrochloride salt)
Nitrogen mustard N-0mide and hydrochloride-

salt (Nthanamine, 2-chloro,N-(2- ,

!chloroethyl)-N-methyl-and hydrochloride
salt)
Nitroglycerine (1,2,3-Propanetriol, trinitrate)-

4-Nitrophenol (Phenol, 4-nitro) f-

4-Nitroquinoline-1-oxide (Quinoline,4-nitro-1--

oxide-)

3 The abbreviation N.O.S. (not otherwise specified) signifies
those members of the general class not specifically listed by name

I
in this list.

1
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HAZARDOUS CONSTITUENTS (Continued)

Nitrosamine, N.O.S.3-

N-Nitrosodi-n-butylamine (1-Butanamine,N--

butyl-N-nitroso-)
N-Nitrosodiethanolamine (Ethanol, 2,2--

(nitrosoimino) bis-)
N-Nitrosbdiethylamine (Eth====ine, N-ethyl--

N-nitroso-)
N-Nitrosodimethylamine-

(Dimethylnitrosamine)
N-Nitroso-N-ethylurea (Carbanide, N-ethyl-- .

N-nitroso-)
- +. M-Nitrosomethylethylmaina (Ethanamine, N-

*

methyl-N-nitroso-)
N-Nitroso-N-methylurea (Carbanide, N--

methyl-N-nitroso-) .

N-Nitroso-N-methylurethane (Carbamic acid, !-

methy1nitroso , ethyl ester) ,

,

N-Nitrosomethylvinylamine (Ethenamine,N- I-

methyl-N-nitroso-)
N-Nitrosamorpholine (Norpholine,-N-nitroso-)-

N-Nitrosonornicotine (Nornicotine,-- --

N-nitroso-) |

N-Nitrosopiperidine (Pyridine, hexahydro ,N--

*

nitroso-)
Nitrosopyrrolidine (Pyrrole, tetrahydro-N--

. nitroso-)
N-Nitrososarcosine (Sarcosine,-Al-nitroso-)-

5-Nitro-o-toluid4am (amnmanaminm, 2-methyl-5--

nitro-)
Octamethylpp @ sp:wramide-

(Diphosphoramide, octamethyl-)

Osmium tetroxide (Osmium (VIII) oxide) |-

1

7-oxabicyclo(2,2,1) heptane-2,3-dicarboxylic-

acid (Endothal) |
Paraldehyde (1,3,5-Trioxane, 2,4,6-trimethyl-) l-

Parathion (Phosphorothioic acid 0,0-diethyl |-

O-(p-nitrophenyl) ester)

1

3 The abbreviation N.O.S. (not otherwise specified) signifies
those members of the general class not specifically listed by name
in this list.

.
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1

; HAZARDOUS CONSTITUENTS (Continued)
,

j Pentachlorobenzene (Benzene, pentachloro-)--

! Pentachloroethane (Ethane, pentachloro-)-

3 Pentachloronitrobenzene (PCNB) (Benzene,-

'

Pentachloronitro-)
Pentachlorophenol (Phenol, pentachloro-)-

,

Phenaceti.n (Acetamide, N-(4-ethoxyphenyl)-)
J

-

Phenol (Benzene, hydroxy-)-
:

Phenylenodiamine (Benzenediamine)-

Phenylmercury acetate (Norcury-
.

acetatophenyl-) i

I
; .

,'N-Phenylthiourea (Thiourea, phenyl-)! -

' Phosgene (Carbonyl chloride)'
- ,

Phosphine (Hydrogen phosphide)-
,

Phosphorodi*hi ai e- acid 4 0-diethyl,S .j -

[(ethylthio)methyllester (Phorate)
1

[ Phosphorothioic acid, 0,0-dimethyl 0-(p--

-[(dimethylamino} sulfonyl)phenyl] ester ,

i (Pamphur)
' Phthalic acid esters, N.O.S.3 (Benzene, 1,2-

|
-

j _ dicarboxylic acid, esters, N.O.S.3) )
Phthalic anhydride (1,2-Benzenedicarboxylic l-

|acid anhydride)

} 2-Picoline (Pyridine, 2-esthyl-)-

Polychlorinated biphenyl, N.O.S.3 ]
*

-

Pecassium cynanidei -

Potassium silver cyanide (Argentate(1-),
'

-

{ dicyano , potassium)
Pronamide (3,5-Dichloro-N-(1,1-dimethyl-2-1 -

I propynyl) benzamide)
1,3 Propane sultone (1,2-oxathiolane, 2,2-i -

| dioxide)
| n-Propylamine (1-Propanamina)-

Propylthiouracil (Undecamethylenediamine,'

-

N,N-bis (2-chlorobenzyl-), dihydrochloride)
;

2-Propyn-1-ol(Propargyl alcohol); -

Pyridine-

4

1
;

3 The abbreviation N.O.S. (not otherwise specified) signifies !j
those members of the general class not specifically listed by name (
in this list. i

f
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HAZARDOUS CONSTITUENTS (Continued) |

Radium-226 and ~228 )
-

* ~
Reserpine (Yohimban-16-carboxylic acid,-

11,17-dimethoxy-18-(3,4,5-,

trimethoxybenzoyl) oxy) , methyl ester)
! Resorcinol (1,3-maa====diol)-

| saccharin and salts (1,2-Senzoisothiazolin-3--

one, 1,1-dioxide, and salts)
Safreie (Benzene, 1,2-sethy1===diazy--

4-allyl-)

selenious acid (selenium dioxide) ''
-

,

,'
selenium and v >=da, N.O.s.3 -
selenium sulfies (sulfur sel==ide) ;- .

selenourea (Carh==i=4damalenoic acid)-

silver and compounds,~N.O.S.3..- .
,

silver cyanide-

sodium cyanide-

streptosotocin (D-clucopyranose, 2-deoxy-2--
,

(3-1sethyl-3-nitrosoureido)-) -

Strontium sulfide ;-

strychnine and salts (Strychnidin-10-one, and !-
,,

salts) 1

1,2,4,5-Tetrachlorobenzene (Benzene,1,2,4,5- !-

tetrachloro-) ,

2,3,7,8-Tetrachlorodibenso-p-dioxin (TCDD) * |-

(Dibenso-p-dioxin, 2,3,7,8-tetrachloro-) 1

Tetrachloroethane, N.O.S.3 (Ethane,-

tetrachloro-N.O.s.3
1,1,1,2-Tetrachlorothane (Ethane, 1,1,1,2--

tetrachloro-)
1,1,2,2-Tetrachlorothane (Ethane 1,1,2,2- )

-

tetrachloro-) -

Tetrachlorethane (Ethene, 1,1,2,2--

tetrachloro-)
Tetrachloromethane (Carbon tetrachloride)-

2,3,4,6-Tetrachlo A l (Phenol 2,3,4,6--

tetrachloro-)
Tetraethyldithiopyrophosphate-

3 The abbreviation N,0,S, (not otherwise specified) signifies
those members of the general class not specifically listed by name
in this list,

.
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t HAEARDOUS CONSTITUENTS (Continued)
l

! (Dithiopyrophosphoric acid, tetraethyl-

ester)
Tetraethyl lead (Plumbane, tetraethyl-)-

Tetraethylpp y esphate (Pyrophosphoric |-

acide, tetraethyl ester)-
Tetranitromethane (Methane, tetranitro-) '-

Thallium and compounds, N.O.S.3-

Thallic oxide (Thallium (III) oxide)- i-

,

* Thallium (I) acetate (Acetic acid, thallium (I)-

| salt)
, . Thallium (I) carbonate (carbonic acid

'
-

| dithallium (I) salt) -

' Thallium (I) chloride-

Thallium- (I)- nitrate ~ (Nitric acid, tha3.lium -(I)-

salt)
Thallium selenite-

Thallium (I) sulfate (Sulfuric. acid, thallium (I)--
,

salt) j

Thioacetamide (Ethanethioamide)-
,

Thiosemicarbaside-
.,

(Hydrazinecarbothioamide)
Thiourea (carbanide thio-)-

Thiuram (Bis (dimethylthiocarbanoyl)-

*

disulfide)
Thorium and 7 '=, N.O.S.3 when-

producing thorium byproduct material
Toluene (Benzene, methyl-)-

Toluenediamine (Diaminotoluene) {-

o-Toluidine hydrochloride (Benzenamine, 2--

*

methyl , hydrochloride)
Tolylene diisocyanate (Benzene, 1,3--

diisocyanatomethyl-)
Toxaphone (Camphone, octachloro-)-

,

Tribronomethane (Brosoform)-

1,2,4-Trichlorobenzene (Benzene, 1,2,4--

trichloro-) ;

1,1,1-Trichloroethane (Methyl chloroform) i-

!

3 The abbreviation N.O.S. (not otherwise specified) signifies
those members of the general class not specifically listed by name

in this list. ;

.
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HAEARDOU3 CDNSTITUENTS (Continued)

I 1,1,2-Trichloroethane (Ethane, 1,1,2-trichloro-) '-

Trichloroethene (Trichloroethylene)-

Trichloromethanethiol (Methanethiol,- -

trichloro-) -

j. Trichloromonofluoromethane (Methane,-

L trichlorofluoro-)
2,4,5-Trichlorophenol (Phenol, 2,4,5-trichloro-)-

2,4,6-Trichlorophenol (Phenol, 2,4,6-trichloro-)-

,

| 2,4,5-Trichle. p.e w yacetic acid (2,4,5-T)-

| ( Acetic acid, 2,4,5-trichlo.-d.ee.-y-) .

| 2,4,5-Trichlor-:,=M=-yy.eylonic acid (2,4,5--

,
, , TP) (Silver) (Propionoic acid, 2-(2,4,5-

! trichlorophenoxy)-) -

Trichloropropane, N.O.S.3 (Propane,-
|

! trichloro , N.O.S.3 )-
!1,2,3-Trichloropropane (Propane, 1,2,3--

'

trichloro-)
*

0,0,0-Triethyl phosphorothioate- ,

(Phosphorothioic acid, 0,0,0-triethyl ester)
sya-Trinitrobenzene (Benzene, 1,3,5-trinitro-) j-

.. Tris (1-azridinyl) phosphine sulfide-
i

(Phosphine sulfide, tris (1-asiridinyl-)'

Tris (2,3-dibromopropyl) phosphate (1--

Propanol, 2,3-dibromo , phosphate) +

Trypan blue (2,7-Naphthalenedisulfonic acid,-

,

3,3,-((3,3,-dimethyl (1,1,-bi.henyl)-4,4,-'

diy1) bis (azo)) bis (5-amino-4-hydroxy-
tetrasodium salt)
Uracil mustard (Urac11-5-[ bis (2--

chloroethy1] amino)-)
Uranium and ;- ;- =4s, N.O.S.3-

Vanadic acid, ammonium salt (m==anium-

vanadate)
Vanadium pentoxide (Vanadium (V) oxide)-

Vinyl chloride (Ethene, chloro-)-

sinc cyanide-

Eine phosphide-

3 The abbreviation N.O.S. (not otherwise specified) signifies
those members of the general class not specifically listed by name
in this list.

-.

18 - 58

|

|

| December 30, 1990

.

,, ,s --



PART 19

LICENSE 3 AND RADIATION SAFETY REQUIREMENTS FOR IRRADIATORS

GENERAL PROVISIONS

RH 19.1 ' Purpose and Scope.

19.1.1 Part 19 contains requirements for the issuance of a license
authorizing the use of sealed sources containing radioactive
materials in irradiators used to irradiate objects or materials
using gamma radiation. Part 19 also contains requirements for
operating irradiators. The requirements of this part ars in

' addition to the requirements of Parts 3, 4, 10, 12, 13, and 17..

Nothing in this part relieves the licensee from complying with 1

lothet applicable Federal, State and local regulations governing
the siting, zoning, land use, and building code requirements for
industrial facilities.

19.1.2 The regulations in this part apply to panoramic irradiators that
.have either dry or wet storage of the radioactive sealed sources
and to underwater irradiators in which both the source and the

|product being irradiated are under water. Irradiators whose dose
,

rates exceed 5 grays (500 rads) per hour at 1 meter from the I

' radioactive sealed sources in air or in water, as applicable for |
the irradiator type, are covered by this part. '

19.1.3 The regulations in this part do not apply to self-contained dry-
source-storage irradiators (those in which both the source and the
area subject to irradiation are contained within a device and are
not accessible by personnel), medical radiology or teletherapy,
radiography (the irradiation of materials for nondestructive
testing purposes), gauging, or open-field (agricultural)
irradiations.

RH 19.2 Definitions.

" Annually" means either (1) at intervals not to exceed 1 year or
(2) once per year, at about the same time each year (plus or minus
1 month).

" Doubly encapsulated sealed source" means a sealed source in which
the radioactive material is sealed within a capsule and that
capsule is sealed within another capsule.

"Irradiator" means a facility that uses radioactive sealed sources
for the irradiation of objects or materials and in which radiation
dose rates exceeding 5 grays (500 rads) per hour exist at 1 meter
from the sealed radioactive sources in air or water, as applicable
for the irradiator type, but does not include irradiators in which
both the sealed source and the area subject to irradiation are
contained within a device and are not accessible to personnel.

,
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"Irradiator operator" means an individual who has successfully
completed the training and testing described in RH 19.18 and is
authorized by the terms of the license to operate the irradiator
without a supervisor present.

" Panoramic dry-source-storage irradiator" means an irradiator in
which the irradiations occur in air in areas potentially
accessible to personnel and in which the sources are stored in
shields made of solid materials. The term includes beam-type dry-
source-storage irradiators in which only a narrow beam of
radiation is produced for performing irradiations.

" Panoramic irradiator" means an irradiator in which the
irradiations are done in air in areas potentially accessible to

*. personnel. The term includes beam-type irradiators.

" Panoramic wet-source-storage irradiator" means an irradiator in
which the irradiations occur in air in areas potentially '

ac.cessible to personnel and in which the sources are stored under
water in a storage pool.

." Pool irradiator" means any irradiator at which the sources are
stored or used in a pool of water including panoramic wet-source- !

storage irradiators and underwater irradiators.

" Product conveyor system" means a system for moving the product to
1

be irradiated to, from, and within the area where irradiation '|
takes place. !

" Radiation room" means a shielded room in which irradiations take
place. Underwater irradiators do not have radiation rooms.

" Seismic area" means any area where the probability of a
,

horizontal acceleration in rock of more than 0.3 times the ,

acceleration of gravity in 250 years is greater than lo percent, !

as designated by the U.S. Geological Survey.
;

" Underwater irradiator" means an irradiator in which the sources
always remain shielded under water and humans do not have access
to the sealed sources or the space subject to irradiation without

*

entering the pool.

Specific Licensing Requirements !

RH 19.3 Aonlication For a Specific License.

19.3.1 A person shall file an application for a specific license
authorizing the use of sealed sources in an irradiator pursuant to
RH 3.8 of the regulations.

RH 19.4 Soecific Licenses for Irradiators.
1

19.4.1 The Department will approve an application for a specific license )
for the use of licensed material in an irradiator if the applicant
meets the requirements contained in this section.

,

19.4.2 The applicant shall satisfy the general requirements specified in |

|
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RH 3.9 of the regulations and the requirements contained in this
part.

19.4.3 The applicant must describe the training provided to irradiator
operators including:

19.4.3.1 Classroom training;

19.4.3.2 On-the-job or simulator training;

19.4.3.3 Safety reviews;

19.4.3.4 Means employed by the applicant to test each operator's
understanding of the Department's regulations and licensing

+ . requirements and the irradiator operating and emergency
procedures; and *

19.4.3.5 Minimum training and experience of personnel who may provide
training.

19.4.4 The application must include an outline of the written operating
and emergency procedures listed in RH 19.19 that describes the
radiation safety aspects of the procedures.

19.4.5 The application must describe the organizational structure for
managing the irradiator, specifically the radiation safety
responsibilities and authorities of the rad-iation safety officer
and those management personnel who have important radiation safety
responsibilities or authorities. In particular, the application
must specify who, within the management structure, has authority
to stop unsafe operations. The application must also describe the
training and experience required for the position of radiation
safety officer.

19.4.6 The application must include a description of the access control
syctems required by RH 19.8, the radiation monitors required by RH
19.11, the method of detecting leaking sources required by RH
19.22 including the sensitivity of the method, and a diagram of
the facility that shows the locations of all required interlocks
and radiation monitors.

19.4.7 If the applicant intends to perform leak testing of dry-source-
storage sealed sources, the applicant shall establish procedures
for leak testing and submit a description of these procedures to
the Department. The description must include the:

19.4.7.1 Instruments to be used;

19.4.7.2 Methods of performing the analysis; and

19.4.7.3 Pertinent experience of the individual who analyzes the
samples.

.
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19.4.8 If licensee personnel are to load or unload sources, the applicant
shall describe the qualifications and training of the personnel
and the procedures to be used. If the applicant intends to
contract for source loading or unloading at its facility, the
loading or unloading must be done by an organization specifically
authorized by the U. S. Nuclear Regulatory Commission or an
Agreement State to load or unload irradiator sources.

19.4.9 The applicant shall describe the inspection and maintenance
checks, including the frequency of the checks required by
RH 19.23.

RH 19.5 Start of Construction.
19.5.1 ,The applicant may not begin construction of a new irradiator prior,

to the submission to the Department of both the application for a
license for the irradiator and the fee' required by Part 12 of the
regulations. As used in this section, the term * construction"
includes the construction of any portion of the permanent
ir' radiator structure on the site but does not include: engineering
and design work, purchase cf a site, site surveys or soil testing,

,

site preparation, site excavation, construction of warehouse or
' auxiliary structures, and other similar tasks. Any activities
undertaken prior to the issuance of a license are entirely at the
risk of the applicant and have no bearing on the issuance of a
. license with respect to the requirements of The Act, and rules,
regulations, and orders issued under The Act.

RH 19.6 Aeolications for Exemotions.

19.6.1 Any application for a license or for amendment of a license
authorizing use of a teletherapy-type unit for irradiation of
materials or objects may include proposed alternatives for the
requirements of this part. The Department will approve the
proposed alternatives if the applicant provides adequate rationale
for the proposed alternatives and demonstrates that they are
likely to provide an adequate level of safety for workers and the
public.

Design and Performance Requirements for Irradiators

RH 19.7 Performance Criteria for Sealed Sources.

19.7.1 Requirements. Sealed sources installed af ter January 1, 1997:

19.7.1.1 Must have a certificate of registration issued by the U.S.
Nuclear Regulatory Commission or an Agreement State;

19.7.1.2 Must be doubly encapsulated;

19.7.1.3 Must use radioactive material that is as nondispersible as
practical and that is as insoluble as practical if the
source is used in a wet-source-storage or wet-source-change
irradiator;
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19.7.1.4 Must be encapsulated in a material resistant to general
corrosion and to localized corrosion, such as 316L stainless
steel or other material with equivalent resistance if the
sources are used in irradiator pools; and

19.7.1.5 In prototype testing of the sealed source, must have been
leak tested and found leak-free after each of the tests ,

described in RH 19.7.1.5.1 through 19.7.1.5.6. I

19.7.1.5.1 Temperature. The test source must be held at -40*C for
20 minutes, 600*C for 1 hour, and then be subjected to
a thermal shock test with a temperature drop from
600*C to 20*C within 15 seconds.

19.7.1.5.2 n Pressure. The test source must be twice subjected for
at least 5 minutes to an external prdssure (absolute)

- of 2 million newtons per square meter.

19.7.1.5.3 Impact. A 2-kilogram steel weight, 2.5 centimeters in
diameter, must be dropped from a height of 1 meter

"
onto the test source.

1

|19.7.1.5.4 Vibration. The test source must be subjected 3 times
for 10 minutes each to vibrations sweeping from 25
hertz to 500 hertz with a peak amplitude of 5 times
the acceleration of gravity. In addition, each test'-

source must be vibrated for 30 minutes at each
resonant frequency found.

19.7.1.5.5 Puncture. A 50-gram weight and pin, 0.3-centimeter pin
diameter, must be dropped from a height of 1 meter
onto the test source.

19.7.1.5.6 Bend. If the length of the source is more than 15
times larger than the minimum cross-sectional
dimension, the test source must be subjected to a
force of 2000 newtons at its center equidistant from
two support cylinders, the distance between which it
1.0 times the minimum cross-sectional dimension of the
source.

RH 19.8 Access Control.
|

19.8.1 Each entrance to a radiation room at a panoramic irradiator must 1

have a door or other physical barrier to prevent inadvertent entry
of personnel if the sources are not in the shielded position.
Product conveyor systems may serve as barriers as long as they
reliably and consistently function as a barrier. It must not be
possible to move the sources out of their shielded position if the
door or barrier is open. Opening the door or barrier while the
sources are exposed must cause the sources to return promptly to
their shielded position. The personnel entrance door or barrier
must have a lock that is operated by the same key used to move the
sources. The doors and barriers must not prevent any individual in
the radiation room from leaving.
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19.8.2 In addition, each entrance to a radiation room at a panoramic
irradiator must have an independent backup access control to
detect personnel entry while the sources are exposed. Detection of
entry while the sources are exposed must cause the sources to
return to their fully shielded position and must also activate a
visible and audible alarm to make the individual entering the room
aware of the hazard. The alarm must also alert at least one other
individual who is onsite of the entry. That individual shall be
trained on how to respond to the alarm and be prepared to promptly
render or summon assistance.

19.8.3 A radiation monitor must be provided to detect the presence of
high radiation levels in the radiation room of a panoramic '

irradiator before personnel entry. The monitor must be integrated
1.with personnel access door locks to prevent room access when

radiation levels are high. Attempted personnel entry while the
monitor measures high radiation levels, must activate the alarm
described in RH 19.8.2. The monitor may be located in the entrance
(normally referred to as the maze) but not in the direct radiation
beam.

19.8.4 ,Before the sources move from their shielded position in a
panoramic irradiator, the source control must automatically
activate conspicuous visible and audible alarms to alert people in
the radiation room that the sources will be moved from their

- shielded position. The alarms must give individuals enough time to
leave the room before the sources leave the shielded position.

19.8.5 Each radiation room at a panoramic irradiator must have a clearly
visible and readily accessible control that would allow an
individual in the room to make the sources return tc their fully
shielded position.

19.8.6 Each radiation room of a panoramic irradiator must contain a
control that prevents the sources from moving from the shielded
position unless the control has been activated and the door or
barrier to the radiation room has been closed within a preset time
after activation of the control.

19.8.7 Each entrance to the radiation room of a panoramic irradiator and
each entrance to the area within the personnel access barrier of
an underwater irradiator must have a sign bearing the radiation
symbol and the words, " CAUTION (OR DANGER) RADIOACTIVE MATERIAL".
Panoramic irradiators must also have a sign stating " GRAVE DANGER,
VERY HIGH RADIATION AREA", but the sign may be removed, covered,
or otherwise made inoperative when the sources are fully shielded.

19.8.8 If the radiation zoom of a panoramic irradiator has roof plugs or
other movable shielding, it must not be rossible to operate the
irradiator unless the shielding is in its proper location. This
requirement may be met by interlocks that prevent operation if
shielding is not placed properly or by a operating procedure
requiring inspection of shielding be' ore operating.

,
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19.8.9 Underwater irradiators must have a personnel access barrier around j
the pool which must be locked to prevent access when the '

irradiator is not attended. Only operators and facility management
imay have access to keys to the personnel access barrier. There ;

must be an intrusion alarm to detect unauthorized entry when the |
personnel access barrier is locked. Activation of the intrusion
alarm must alert an individual (not neccssarily onsite) who is
prepared to respond or summon assistance.

RH 19.9 Shieldinc.

19.9.1 The radiation dose rate in areas that are normally occupied during
operation of a panoramic irradiator may not exceed 0.02
millisievert (2 millirem) per hour at any locatien 30 centimeters

'or more from the wall of the room when the sources are exposed.-

The dose rate must be averaged over an area not to exceed 100
square centimeters having no linear dimension greater than 20
centimeters. Areas where the radiation dose rate exceeds 2
millirem (0.02 millisieverts) per hour must be locked, roped off,
or posted.

19.9 2 The radiation dose at 30 centimeters over the edge of the pool of
a pool irradiator may not exceed 0.02 millisieverts (2 millirem)
per hour when the sources are in the fully shielded position.

19.9.3 'The radiation dose rate at 1 meter from the shield of a dry-
source-storage panoramic irradiator when the source is shielded
may not exceed 0.02 millisievert (2 millirem) per hour and at 5
centimeters from the shield may not exceed 0.2 millisievert (20
millirem) per hour.

RH 19.10 Efre Protection.
19.10.1 The radiation room at a panoramic irradiator must have heat and

smoke detectors. The detectors must activate an audible alarm. The
alarm must be capable of alerting a person who is prepared to
summon assistance promptly. The sources must automatically become
fully shielded if a fire is detected.

19.10.2 The radiation room at a panoramic irradiator must be equipped with
a fire extinguishing system capable of extinguishing a fire
without the entry of personnel into the room. The system for the
radiation room must have a shut-off valve to control flooding into
unrestricted areas.

RH 19.11 Radiation Monitors.

19.11.1 Irradiators with automatic product conveyor systems cust have a
radiation monitor with an audible alarm located to detect loose
radioactive sources that are carried toward the product exit. If
the monitor detects a source, an alarm must sound and product
conveyors must stop automatically. The alarm must be capable of
alerting an individual in ghe facility who is prepared to summon
assistance. Underwater irradiators in which the product moves
within an enclosed stationary tube are exempt from the
requirements of this paragraph.

I
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19.11.2 Underwater irradiators that are not in a shielded radiation room
must have a radiation monitor over the pool to detect abnormal
radiation levels. The monitor must have an audible alarm and a
visible indicator at entrances to the personnel access barrier
around the pool. The audible alarm may have a manual shut-off. The
alarm must be capable of alerting an individual who is prepared to
respond promptly.

RH 19.12 Control of Source Movement.

19.12.1 The mechanism that moves the sources of a panoramic irradiator
must require a key to actuate. Actuation of the mechanism must
cause an audible signal to indicate that the sources are leaving
the shielded position. Only one key may be used at any time, and

v . only one operator e+ i'r.cility management may possess it. The key
must be attached to a portable radiation survey 6eter by a chain
or cable. The lock for source control must be designed so that the
key may not be removed if the sources are in an unshielded
pocition. The door to the radiation room must require the same
key.

19.12.2 .The console of a panoramic irradiator must have a source position
indicator that indicates when the sources are in the fully
shielded position, when they are in transit, and when the sources
are exposed.

-

19.12.3 The control console of a panoramic irradiator must have a control
that promptly returns the sources to the shielded position.

19.12.4 Each control for a panoramic irradiator must be clearly marked as
to its function.

RH 19.13 Irradiator Pools.

19.13.1 For licenses initially issued after January 1, 1997, irradiator
pools must either:

19.13.1.1 Have a water-tight stainless steel liner or a liner
metallurgically compatible with other components in the
pool; or

19.13.1.2 Be constructed so that there is a low likelihood of I

substantial leakage and have a surface designed to
facilitate decontamination. In either case, the licensee
shall have a method to safely store the sources during
repairs of the pool.

,

s ;

19.13.2 For licenses initially issued after January 1, 1997, irradiator j
pools must have no outlets more than 0.5 meter below the normal j
low water level that could allow water to drain out of the pool. ;

Pipes that have intakes more than 0.5 meter below the normal low I

water level and that could act as siphons must have siphon
breakers to prevent the 'chon4ng of pool water.

19.13.3 A means must be provided to rcolenish water losses from the pool.

I
i

!
I
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19.13.4 A visible indicator must be provided in a clearly visible location
to indicate if the pool we.ter level is below the normal low water
level or above the normal high water level.

19.13.5 Irradiator pools must be equipped with a purification system
designed to be capable of maintaining the water during normal
operation at a conductivity of 20 microsiemens per centimeter or

,

less and with a clarity so that the sources can be seen clearly.

19.13.6 A physical barrier, such as a railing or cover, must be used,

around or over irradiator pools during normal operation to prevent
personnel from accidentally falling into the pool. The barrier may
be removed during maintenance, inspection, and service operations.

19.13.7 ~If long-handled tools or poles are used in irradiator pools, the
radiation dose rate on the handling areas of the tools may not
exceed 0.02 millislevert (2 millirems) per hour.

RH 19.14 Source Rack Protection.

19.14.1 If the product to be irradiated moves on a product conveyor
system, the source rack and the mechanism that moves the rack must
be protected by a barrier or guides to prevent products and
product carriers from hitting or touching the rack or mechanism.

;

RH 19.15 Tower Failures.

; 19.15.1 If electrical power at a panoramic irradiator is lost for longer 1

than 10 seconds, the sources must automatically return to the
shielded position.

i

19.15.2 The lock on the door of *.he radiation room of a panoramic ;
'

irradiator may not be deactivated by a power failure.

19.15.3 During a power failure, the area of any irradiate 1 where sources
are located may be entered only when using an Operable and
calibrated radiation survey meter.

.

RH 19.16 Desictn Recuirements.

19.16.1 Irradiators whose construction begins after January 1, 1997, must
meet the design requirements of this section.

19.16.1.1 Shielding. For panoramic irradiators, the licensee shall
design shielding walls to meet generally accepted building
code requirements for reinforced concrete and design the
walls, wall penetrations, and entranceways to meet the
radiation shielding requirements of RH 19.9. If the
irradiator will use more than 2 X 10" becquerels (5 million
curies) of activity, the licensee shall evaluate the effects;
of heating of the shielding walls by the irradiator sources.

19.16.1.2 Foundations. For panoramic irradiators, the licensee shall
design the foundation, with consideration given to soil
charact. eristics, to ensure it is adequate to support the
weight of the facility shield walls."
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19.16.1.3 Pool integrity. For pool irradiators, the licensee shall
design the pool to assure that it is leak resistant, that it
is strong.enough to bear the weight of the pool water and
shipping casks, that a dropped cask would not fall on sealed
sources, that all outlets or pipes meet the requirements of
RH 19.13.2, and that metal components are metallurgically
compatible with other components in the pool.

19.16.1.4 Water handling system. For pool irradiators, the licensee
shall verify that the design of the water purification
system is adequate to meet the requirements of RH 19.13.5.

i
The system must be designed so that water leaking from the
system does not drain to unrestricted areas without being
monitored.

19.16.1.5 Radiation monitors. For all irradiators, the licensee shall
evaluate the location and sensitivity of the monitor to
detect sources carried by the product conveyor system as
required by RH 19.11.1. The licensee shall verify that the
product conveyor is designed to stop before a source on the
product conveyor would cause a radiation overexposure to any'
person. For pool irradiators, if the licensee uses radiation
monitors to detect contamination under RH 19.22.2, the
licensee shall verify that the design of radiation

,

monitoring systems to detect pool contamination includes
sensitive detectors located close to where contamination is..

likely to concentrate.

19.16.1.6 Source rack. For pool irradiators, the licensee shall verify
that there are no crevices on the source or between the
scurce and source holder that would promote corrosion on a
critical area of the source. For panoramic irradiators, the

,

licensee shall determine that source rack drops due to loss '

of power will not damage the source rack and that source
rack drops due to failure of cables (or alternate means of
support) will not cause loss of integrity of sealed sources.
For panoramic irradiators, the licensee shall review the
design of the mechanism that moves the sources to assure
that the likelihood of a stuck source is low and that, if
the rack sticks, a means exists to free it with minimal risk
to personnel.

19.16.1.7 Access control. For panoramic irradiators, the licensee
shall verify from the design and logic diagram that the
access control system will meet the requirements of RH 19.8.

19.16.1.8 Fire protection. For panoramic irradiators, the licensee
shall verify that the number, location, and spacing of the
smoke and heat detectors are appropriate to detect fires and
that the detectors are protected from mechanical and
radiation damage. The licensee shall verify that the design
of the fire extinguishing system provides the necessary
discharge patterns, densities, and flow characteristics for
complete coverage of the radiation room and that the system
is protected from mechanical and radiation damage.
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19.16.1.9 Source return. For panoramic irradiators, the licensee shall
verify that the source rack will automatically return to the ,

fully shielded position if facility power is lost for more
'

than 10 seconds.

19.16.1.10 Seismic. For panoramic irradiators to be built in seismic
areas, the licensee shall design the reinforced concrete
radiation shields to retain their integrity in the event of
an earthquake by 61 signing to the seismic requirements of an
appropriate source such as current national standards or
local building codes.

19.16.1.11 Wiring. For panoramic irradiators, the licensee shall verify
that electrical wiring and electrical equipment in the ;

radiation room are selected to minimize failures due to '*

*

prolonged exposure to radiation.

RH 39.17 Cgnstruction Monitorino and Acceotance Testina.

19.17.1 The requirements of this section must be met for irradiators whose
< construction begins after January 1, 1997. The requirements must
be met prior to loading sources.

19.17.1.1 Shielding. For panoramic irradiators, the licensee shall
monitor the construction of the shielding to verify that its
construction meets design specifications and generally'

accepted building code requirements for reinforced concrete.
1
'

19.17.1.2 Foundations. For panoramic irradiators, the licensee shall
monitor the construction of the foundations to verify that
their construction meets design specifications.

19.17.1.3 Fool integrity. For pool irradiators, the licensee shall
verify that the pool meets design specifications and shall
test the integrity of the pool. The licensee shall verify
that outlets and pipes meet the requirements of RH 19.13.2.

i

19.17.1.4 Water handling system. For pool irradiators, the licensee
shall verify that the water purification system, the
conductivity meter, and the water level indicators operate
properly.

19.17.1.5 Radiation monitors. For all irradiators, the licensee shall
verify the proper operation of the monitor to detect sources
carried on the product conveyor system and the related
alarms and interlocks required by RH 19.11.1. For pool
irradiators, the licensee shall verify the proper operation
of the radiation monitors and the related alarm if used to
meet RH 19.22.2. For underwater irradiators, the licensee
shall verify the proper operation of the over-the-pool
monitor, alarms, and interlocks required by RH 19.11.2.

19 - 11

July 1, 1997



m .._ - _ ._ _ _ _ _ _.-. ,_ _ _ _ _ _. _ _ _ _ _ _ _ , _ . _ _ . .

!

i

i

;

) 19.17.1.6 Source rack. For panoramic irradiators, the licensee shall
~

,

r test.the movement of the sourec racks-for proper operation
prior to source loading, and testing must include source,

' rack lowering due to simulated: loss of power. For all
irradiators with product conveyor systems, the licensee,

shall observe-and test the operation of the conveyor system
i to assure that the requirements in RH 19.14 are_ met for
i protection of the source rack'and the mechanism that moves

the rack. Testing must include tests of any limit switches
and interlocks used to protect the source rack and mechanism
that moves the rack'from moving product carriers.,

19.17.1.7 Access control. For panorande irradiators, the licensee -|.

[ shall test the completed access control system to assure |
'

.that it functions as designed and that all alarms, controls, ',.

and interlocks work properly. -

19.17.1.8 Fire protection. For, panoramic irradiators, the licensee |
.nall test the ability of-the heat and' smoke detectors to '

detect a fire, to activate alarms, and to cause the source j
rack to automatically become fully shielded. The licensee ,'

- shall test the operability of the fire extinguishing system. '

i
4 19.17.1.9 Source return. For panoramic irradiators, the licensee shall ;

. demonstrate that the source racks can be returned to their '

fully shielded positions without offsite power...

19.17.1.10 Computer systems. For panoramic irradiators that use a !

computer system to control the access control system, the
licensee shall verify that the.accesa control system will' .i
operate properly if offsite power is. lost and snall verify ~

that the computer has security features that prevent an !
irradiator operator from commanding the computer to override

,

the access' control system when it is required to be ;
operable. j

- 19.17.1.11 Wiring. For panoramic irradiators, the . licensee shall verify
that the electrical wiring and electrical. equipment that ;

,

were installed meet the design specifications. i

,

' Operation of Irradiators
?

RH 19.18 .Trainina. I

t

19.lf 1 Before an individual is permitted to operate an irradiator without
a supervisor present, the individual must be instructed in: [

4

19.18 1.1 The fundamentals of radiation protection applied to'

irradiators (including the differences be: ween externalj ,

3- radiation and radioactive contamination, units of radiation !
dose, Department dose limits, why large radiation doses must j
be avoided,.how shielding and access controls prevent large !
doses, how an irradiator is designed to prevent !contamination, the proper use of survey meters and personnel .!
dosimeters, other radiation safety features of an (
irradiator, and the basic . function of. the irradiator) ; j

|
t
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19.18.1.2 The requirements of Parts 4, 10 and 19 of these regulations
that are relevant to the irradiator;

19.18.1.3 The operation of the irradiator;

19,18.1.4 Those operating and emergency procedures listed in RE 19.19
that the individual is responsible for performing; and

19.18.1.5 Case histories of accidents or problems involving
irradiators.

19.18.2 Before an individual is permitted to operate an irradiator without
a supervisor present, the individual shall pass a written test on
Lhe instruction received consisting primarily of questions based
on the licensee's operating and emergency procedures that the
individual is responsible for performing and other operations i

necessary to safely operate the irradiator without supervision.

19.18.3 Before an individual is permitted to operate an irradiator without
a supervisor present, the individual must have received on-the-job ;

training or simulator training in the use of the irradiator as
described in the license application. The individual shall also
demonstrate the ability to perform those portions of the operating
procedures that he or she is to perform.

19.18.4 'The licensee shall conduct safety reviews for irradiator operators
at least annually. The licensee shall give each operator a brief
written test on the information. Each safety review must include,
to the extent appropriate, each of the following:

19.18.4.1 Changes in operating and emergency procedures since the last ,

review, if any; |

19.18.4.2 Changes in regulations and license conditions since the last
review, if any; ;

19.18.4.3 Reports on recent accidents, mistakes, or problems that have
occurred at irradiators, if any;

19.18.4.4 Relevant results of inspections of operator safety
performance;

19.18.4.5 Relevant results of tne facility's inspection and
maintenance checks; and

19.18.4.6 A drill to practice an emergency or abnormal event
procedure.

19.18.5 The licensee shall evaluate the safety p formance of each
irradiator operator at least annually to asure that regulations, :
license conditions, and operating and emergency procedures are !

followed. The licensee shall discuss the results of the evaluation
with the operator and shall instruct the operator on how to
correct any mistakes or deficiencies observed.
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\19.18.6 Individuals who will be permitted unescorted access to the '

radiation room of the irradiator or the area around the pool of an
underwater irradiator, but who have not received the training
required for operators and the radiation safety officer, shall be
instructed and tested in any precautions they should take to avoid
radiation exposure, any procedures or parts of procedures listed
in RH 19.19 that they are expected to perform or comply with, and

.their proper response to alarms required in this part. Tests may
be oral.

19.18.7 Individuals who must be prepared to respond to alarum required by i

RH 19.8.2, 19.8.9, 19.10.1, 19.11.1, 19.11.2, and 19.22.2 shall be |trained and tested on how to respond. Each individual shall be ;

retested at least once a year. Tests may be oral.
RH 19.19 Operating and Emeroency Procedures. *

19.19.1 The licensee shall have and follow written operating procedures
for:

19.19.1.1 Operation of the irradiator, including entering and leaving
the radiation room;

!

19.19.1.2 Use of personnel dosimeters;

19.19.1.3 Surveying the shielding of panoramic irradiators;-.

19.19.1.4 Monitoring pool water for contamination while the water is i
in the pool and before release of pcol water to unrestricted I
areas;

19.19.1.5 Leak testing of sources;

19.19.1.6 Inspection and maintenance checks recuired by RH 19.2';

19.19.1.7 Loading, unloading, and repositioning sources, if the
operations will be performed by the licensee; and

19.19.1.8 Inspection of movable shielding required by RH 19.8.8, ii.
applicable.

19.19.2 The licensee shall have and follow emergency or abnormal evenc
procedures, appropriate for the irradiator type, for:

19.19.2.1 Sources stuck in the unshielded posititr.;

19.19.2.2 Personnel overexposures;

19.19.2.3 A radiation alarm from the product exit portal monitor or
pool monitor;

19.19.2.4 Detection of leaking sources, pool contamination, or alsrs
caused by contamination of pool water;

19.19.2.5 A low or high water level indicator, an abnormal water ass
or leakage from the source storage pool;
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19.19.2.6 A prolonged loss of electrical power;

19.19.2.7 A fire alarm or explosion in the radiation room;

19.19.2.8 An clarm indicating unauthorized entry into the radiation
room, area around the pool, or another alarmed area; |

19.19.2.9 Natural phenomena, including an earthquak.e, a tornado,
flooding, or other phenomena as appropriate for the
_ geographical location of the facility; and

19.19.2.10 The jamming of automatic conveyor systems. |

19.19.3 The licensee may revise operating and emergency procedures without 4

' Department approval only if all of the following, conditions are |2 -

met:

19.19.3.1 The revisions do not reduce the safety of the facility,

19.19.3.2 The revisions are consistent with the outline or summary of i
procedures submitted with the license application, |

l

19.19.3.3 The revisions have been reviewed and approved by the j
radiat$on safety officer, and

19.19.3.4 The users or operators are instructed and tested on the-

revised procedures before they are put into use.
i

RH 19.20 Personnel Monitorine.
,

19.20.1 Irradiator operators shall wear either a film badge or a.

thermoluminescent dosimeter (TLD) while operating a panoramic
irradiator or while in the area around the pool or an underwater
irradiator. The film badge or TLD processor must be accredited by 14

the National Voluntary Laboratory Accreditation Program for high
energy photons in the normal and accidental dose ranges (see RH
4.17.3). Each film badge or TLD must be assigned to and worn by
only one individual. Film badges must be processed at least
monthly, and TLD's must be processed at least quarterly.

'
19.20.1 Other individuals who enter the radiation room of a panoramic

arradiator shall wear a dosimeter, which may be a pocket
dosimete.r. For groups of visitors, only two people who enter the
radiation room are required to wear dosimeters. If pocket
dosimeters are used to meet the requirements of this paragraph, a
check of their response to radiation must be done at least
Annually. Acceptable dosimeters must read within 30 percent of
the true radiation dose.
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RH 19.21 Radiation Surveys.

19.21.1 A radiation survey of the area outside the shielding of the
radiation room of a panoramic irradiator must be conducted with
the sources di the exposed position before the facility starts to
operate. A radiation survey of the area above the pool of pool
irradiators must be conducted af ter the sources are loaded but
before the facility starts to operate. Additional radiacion
surveys of the shielding must be performed at intervals not to
exceed 3 years and befcre resuming operation after addition of new
sources or any modification to the radiation room shielding or
structure that might increase dose rates.

19.21.2 If the radiation levm.ls specified in RH 19.9 are exceeded, the
facility must be modified to comply with the requirements in,

RH 19.9. -

19.21.3 Portable radiation survey meters must be calibrated at least
annually to an accuracy of 120 percent for the gamma energy of the
cources in use. The calibration must be done at two points on each
scale or, for digital instruments at one point per decade over the
range that will be used. Portable radiation survey meters must be
'of a type that does not saturate and read zero at high radiation
der,e rates.

19.21.4 .. Water from the irradiator pool, other potentially contaminated
liquids, and sediments from pool vacuuming must be monitored for
radioactive contamination before release to unrestricted areas.
Radioactive concentrations must not exceed those specified in Part
4, Appendix B, Table I, " Annual Limits on Intakes (ALI's) and
Derived Air Concentrations (DAC's), or Table III, " Release to
sewers".

19,21.5 Before reletasing resins for unrestricted use, they must be
monitored before release in an area with a background level less
than 0.5 microsievert (0.05 millirem) per hour. The resins may be
released only if the survey does not detect radiation levels above
background levels. The survey meter used must be capable of
detecting radiation levels of 0.5 microsievert (0.05 millirem) per
hour.

RH 19.22 Detection of Leakino Sources.

19.22.1 Each dry-source-storage sealed source must be tested for leakaget
at intervals not to exceed 6 months using a leak test kit or
method approved by the U.S. Nuclear Regulatory Commission or an
Agreement State. In the absence of a certificate from a transferor
that a test has been made within the 6 months before the transfer,
the sealed t<ource may not be used until tested. The test must be
capable of detecting the presence of 200 becquerels (0 005
microcurie) of radioactive material and must be performed by a
person approved by the U.S. Nuclear Regulatory Commission or an
Agreement State to perform the test.
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19.22.2 For pool irradiators, sources may not be put into the pool un'.ess
the licensee tests the sources for leaks or has a certificata from
a transferor that a leak test has been done within the 6 e nthss

before the transfer. Water from the pool must be checked for
contamination each day the irradiator operates. This check may be
done either by using a radiation monitor on a pool water
circulating system or by analysis of a sample of pool water. If a
check for contamination is done by analysis of a sample of pool
water, the results must be availatle within 24 hours. If the
licensee uses a radiation monitor on a pool water circulating
system, the detection of above normal radiation levels must
activate an alarm. The alarm set-point must be set as low as
practical, but high enough to avoid false alarms. The licensee may
reset the alarm set-point to a higher level if necessary to

, operate the pool water purification system to clean up
. contamination in the pool if specifically provided for in written
emergency procedures.

19.22.3 If,a leaking source is detected, the licensee shall arrange to
remove the leaking source from service and have it decontaminated,
repaired, or disposed of by a U.S. Nuclear Regulatory Commission
.or Agreement State licensee that is authorized to perform these
functions. The licensee shall promptly check its personnel,
equiprsnt, facilities, and irradiated product for radioactive
contamination. No product may be shipped until the product has

-been checked and found free of contamination. If a product has
been shipped that may have been inadvertently contaminated, the
licensee shall arrange to locate and survey that product for
contamination. If any personnel are found to be contaminated,
decontamination must be performed promptly. If contaminated
equipment, facilities, or products are found, the licensee shall
arrange to have them decontaminated or disposed of by a U.S.

.

Nuclear Regulatory Commission or Agreement State licensee that is I

authorized to perform these functions. If a pool is contaminated,
the licensee shall arrange to clean the pool until the
contamination levels do not exceed the appropriate concentration
in Part 4, Appendix B, Table III. (See Rd 4.52 and 4.53 of these
regulations for notification and reporting requirements.)

RH 19.23 Inspection and Maintenance.

19.23.1 The licensee shall perform inspection and maintenance checks that
include, as a minimum, each of the following at the frequency
specified in the license or license application:

19.23.1.1 Operability of each aspect of the access control system
required by RH 19.8.

19.23.1.2 Functioning of the source position indicator required by
RH 19.12.2.

19.23.1.3 Operability of the radiation monitor for radioactive
contamination in pool water reqaired by RH 19.22.2, using a
radiation check source, if applicable.

19.23.1.4 Operability of the over-pool radiation monitor at underwater
irradiators as required by RH 19.11.2.
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j 19.23.1.5 Operability of the product exi*. monitor required by
RH 19.11.1.,

. 19.23.1.6 Operability of the emargency source return control required
2 by PH 19.12.3.

19.23.1.7 Leak-tightness of systems through which pool water.

: circulates (visual inspection).
}

19.23.1.8 Operability of the heat and smoke detectors and extinguisher
system required by RB 19.10 (but without turning,

extinguishers on).,

] 19.23.1.9 Operability of the means of pool water replenishment--
;;equired by RH 19.13.3.3 ,

i 19.23.1.10 Operability of the indicators of high and low pool water
p levels required by RH 19.13.4.

19.23;1.11 Operability.of the intrut., ion alarm required by RH 19.8.9, if-<

applicable.

19.23.1.12 Functioning and wear of the system, mechanisms and cables
j used to raise and lower sources.
i
'

; 19.23.1.13.. Condition'of the barrier to prevent products from hitting
; the sources or source mechanism as required by RH 19.14.
a

19.23.1.14 Amount of water added to the pool to determine if the pool
it. leaking.

.

19.23.1.15 Electrical wiring on required safety systems for radiation4

damage.;

19.23.1.16 Pool water conductivity measurements and analysis as
; required by RH 19.24.2.
4

19.23.2 Malfunctions and defects found during inspection and maintenance
checks must be repaired without undue delay.

;

}' RH 19.24 Pool Water Puritv.

19.24.1 Pool water purification system must be run sufficiently to
i maintain the conductivity of the pool water below 20 microsiemens

per centimeter under normal circumstances. If pool water,

: . conductivity rises above 20 microsiemens per centimeter, the
licensee shall take prompt actions to lower the pool water
conductivity and shall take corrective actions to prevent future
recurrences.

.

19.24.2 The licensee shall measure the pool water conductivity frequently.

'

enough, but no less than weekly, to assure that the conductivity
remains below 20 microsiemens per centimeter. Conductivity meters
must be calibrated at least annually.

. .

e
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! RH 19.25 Attendance Durina Onerations.
*

a

19.25.1 Both an irradiator operator and at least one individual, who is |
trained on how to respond and prepared to promptly render or i2

summon assistance if the access control alarm sounds, shall be !
,

present onsite. ,

|.

- 19.25.1.1 Whenever the irradiator is operated using an automatic j

4 product conveyor system; and 1

| 19.25.1.2 Whenever the product is moved into or out of the radiation

|
room when the irradiator is operated in a batch mode.

. 19.25.2 At a panoramic'irradiator at which static irradiations (no
| vuovement of.the product) are occurring, a person who has received

the training on how to respond to alarms described in RH 19.18.7 ),

must be onsite. 1

; I

19.25.3 At.an underwater irradiator, an irradiator operator must be'

present at the facility whenever the product is moved into or out '

. , of the pool. Individuals who move the product into or out of the !

pool of an underwater irradiator need not be. qualified as I

-j ' irradiator operators; however, they must have received the |

training described in RH 19.18.6 and 19.18.7. Static irradiations ;

may be performed without a person present at the facility. ;
,-

,

RH 19.26 Enterina and Leavina the Irradiation Room. I

4

19.26.1 Upon first entering the radiation room of a panoramic irradiator
after an irradiation, the irradiator operator shall use a survey

,

meter to determine that the source has returned to its fully>

shielded position. The operator shall check the functioning of the j

survey meter with a radiation check source prior to entry.-

1

y 19.26.2 Before exiting from and locking the door to the radiation room of 1

a panoramic irradiator prior to a planned irradiation, the !i

irradiator operator shall: !,

>

, 19.26.2.1 Visually inspect the entire radiation room to verify that no |

j one else is in it; and ,

i i
: 19.26.2.2 Activate a control in the radiation room that permits the

sources to be moved from the shielded position only if the'

.

door to the radiation room is locked within a preset time
! after setting the control.

19.26.3 During a power' failure, the area around the pool of an underwater
irradiator may not be entered without using an operable and;

calibrated radiation survey meter unless the over-the-pool monitor ;

: required.by RH 19.11.2 is operating with backup power,
s

i
|

u
-

!
,

i
3
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RH 19.27 Irradiation of Erolosive or Flammable Materials.
19.27.1 Irradiation of explosive material is prohibited unless the

licensee has received prior written authorization from the
Department. Authorization will not be granted unless the licensee
can demonstrate that detonation of the explosive would not rupture
the realed sources, injute personnel, damage safety systems, or
cause radiation overexposures of personnel.

19.27.2 Irradiation of more than small quantities of flammable material
(flash point below 140*C) is prohibited in panoramic irradiators '

unless the licensee has received prior written authorization from
the Department. Authorization will not be granted unless the
licensee can demonstrate that a fire in the radiation room could
be contro11ed without damage to the sealed sources or safety' systems and without radiation overexposures of personnel.

Records

RH 19.28 Records and Retention Periods.

19.28.1 The* licensee shall maintain the following records at the'

irradiator for the periods specified:

19.28.1.1 A copy of the license, license conditions, documents
incorporated into a license by reference, and amendments''

thereto until superseded by new documents or until the
Department terminates the license for documents not i

superseded.

S.28.1.2 Records of each individual's training, tests, and safety
reviews provided to meet the requirements of RH 19.18.1,
19.18.2, 19.18.3, 19.18.4, 19.18.6, and 19.18.7 until 3
years after the individual terminates work.

,

1

19.28.1.3 Records of the annual evaluations of the safety performance I
of irradiator operators required by RH 19.18.5 for 3 years
after the evaluation.

19.28.1.4 A copy of the current operating and emergency pr<>cedures
required by RH 19.19 until superseded or the Department
terminates the license. Records of the radiation safety
officer's review and approval of changes in procedures as j

required by RH 19.19.3.3 retained for 3 years from the date j
of the change.

19.28.1.5 Film badge and TLD results required by RH 19.20 in i
accordance with RH 4.46 of these regulations.

19.28.1.6 Records of radiation surveys required by RH 19.21 for 3
years from the date of the survey.

19.28.1.7 Records of radiation survey meter calibrations required by
RH 19.21.3 and pool water conductivity meter calibrations
required by RH 19.24.2 until 3 years from the date of
cal'ibration.
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Records of the results of leak tests required by RH 19.22.119.28.1.8 and the results of contamination checks required by RH
19.22.2 for 3 years from the date of each test.

Records of inspection and maintenance checks required by19.28.1.9
RH 19.23 for 3 years.

Records of major malfunctions, significant defects,19.28.1.10 operating difficulties or irregularities, and major
operating problems that involve required radiation safety
equipment for 3 years after repairs are completed.
Records of the receipt, transfer, and disposal of all

|19.28.1.11 licensed sealed sources as required by RH 3.22 and kN 4.48
|

of these regulations. ,

Records on the design checks required by RH 19.16 and the19.28.1.12 construction control checks as required by RH 19.17 until
the license is terminated. The records must be signed and
dated. The title or qualification of the person signing must
be included.
Records related to decommissioning of the irradiator as19.28.1.13 required by RH 3.16.6.8 of these regulations.

RH 19.29 Reports.

In addition to the reporting requirements in other parts of the19.29.1 regulations, the licensee shall report the following events:
Source stuck in an unshielded position.19.29.1.1

19.29.1.2 Any fire or explosion in a radiation room.

19.29.1.3 Damage to the source racks.

Failure of the cable or drive mechanism used to move the19.29.1.4
source racks.

|
19.29.1.5 Inoperability of the access control system.

19.29.1.6 Detection of radiation source by the product exit monitor.

19.29.1.7 Detection of radioactive contamination attributable to
licensed radioactive material.

19.29.1.8 Structural damage to the pool liner or walls,
Abnormal water loss or leakage from the source storage pool.19.29.1.9

19.29.1.10 Pool water conductivity exceeding 100 microsiemens per
centimeter.
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19.29.2
described in RH 4.52.2,The report must include a telephone report within 24 hours as
described in RH 4.53.1.2 of these regulations.and a written report wit.hin 30 days as.

'

The effective date of Part 19 is July 1, 1997

.
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