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(place substance of rules and other i thority must be given for each rule change. For

information on formatting rules go to )

Chapter 1200-02-04
General Provisions

Amendments

subparagraph (b) of paragraph (1) of Rute 1200-02-04-.04 Definitions is amended bydeletingthe subparagraph

and'subs'titut¡nej the following'so ihat, as amended, subparagraph (b) shall read as follows:

(b) ,Accelerator-produced radioactive material' means any material made radioactive by a particle

accelerator.

Subparagraph (ooo) of paragraph (1) of Rule 1200-02-04-.04 Definitions is amended by deleting the

suoöaraõraön aÀo súostituting tine ioltowing so that, as amended, subparagraph (ooo) shall read as follows:

(ooo) Waste' means those low-level radioactive wastes special nuclear, or

byproduct material that are acceptable for disposal at a For the purposes of

this definition, low-level waste is radioactive waste not el radioactive waste,

transuranic waste, spent nuclear fuel or byproduct material as defined in subparagraphs (11)(b)'

(11)(c), and (11Xd) of Rule 1200-02-05-.32'

paragraph (1) of Rule 1200-02-04-.04 Definitions is amended by adding new subparagraphs (hhhh) through (jjji)

so that subparagraphs (hhhh) through Újjj) shall read as follows:

(hhhh) ,Consortium' means an association of medical use licensees and a PET radionuclide production

facility in the same geographical area that jointly own or share in the operation and maintenance

cost of the PET rãdioñuclide production facility that produces PET radionuclides for use in

producing radioactive drugs within the consortium for noncommercial distributions among its

associatãd members for hedical use. The PET radionuclide production facility within the

consortium must be located at an educational institution or a Federal facility or a medical facility.

(iiii) 'Cyclotron' means a particle accelerator in which the charged particles travel in an outward spiral

or circular path. A cyclotron accelerates charged particles at energies usually in excess of 10

megaelectron volts and is commonly used for production of short half-life radionuclides for
medicaluse.

(jjjj) 'Discrete source' means a radionuclide that has been processed so that its concentration within a

material has been purposely increased for use for commercial, medical, or research activities.

(kkkk) 'Particle 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 megaelectron volt. For purposes of this
definition, "accelerator" is an equivalent term.

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq.

Chapter 1200-02-05
Standards for Protection Against Radiation

Amendments

Paragraph (11) of Rule 1200-02-05-.32 Definitions is amended by deleting the paragraph and substituting the
following so that, as amended, paragraph (11) shall read as follows:

(11) Byproduct material means:

(a) any radioactive material (except special nuclear material) yielded in or made radioactive by
exposure to the radiation incident to the process of producing or utilizing special nuclear material;
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(b) The tailings or wastes produced by the extraction or concentration of uranium or thorium from ore

processeð primarily for its source material content, including discrete surface wastes resulting

irom uranium solution extraction processes. Underground ore bodies depleted by these solution

extraction operations do not constitute "byproduct material" within this definition;

(c)

2. AnY materialthat-

(i) Has been made radioactive by use of a particle accelerator; and

(ii) ls produced, extracted, or converted after extraction, before, on, or after August

8, 2005, for use for a commercial, medical, or research activity; and

(d) Any discrete source of naturally occurring radioactive material, other than source material, that-

1. The Commission, in consultation with the Administrator of the Environmental Protection

Agency, the Secretary of Energy, the Secretary of Homeland Security, and the head of

añy other appropriate Federal agency, determines would pose a threat similar to the

threat posed by a discrete source of radium-226 to the public health and safety or the

common defense and security; and

2. Before, on, or after August 8, 2005, is extracted or convefled after extraction for use in a
commercial, medical, or research activity.

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq.

Paragraph (3) of Rule 1200-02-05-.50 Occupational Dose LimitsforAdults is amended bydeletingthe paragraph

and substituting the following so that, as amended, paragraph (3) shall read as follows:

(3) When external exposure is determined by measurement with an external personal monitoring device, the
deep-dose equivalent must be used in place of the effective dose equivalent, unless the effective dose
equivalent is determined by a dosimetry method approved by the Division or by the Nuclear Regulatory
Commission. The assigned deep-dose equivalent shall be for the part of the body receiving the highest
exposure. The assigned shallow-dose equivalent shall be the dose averaged over the contiguous 10 cm'
of skin receiving the highest exposure. Deep{ose, lens{ose and shallow-dose equivalents may be
assessed from surveys or other radiation measurements to demonstrate compliance with occupational
dose limits. However, this may be done only if the individual monitoring device was not subject to the
highest potential exposure, or the individual monitoring results are unavailable.

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq.

Subparagraph (d) of paragraph (1) of Rule 1200-02-05-J20 General Disposal Requirements is amended by
deleting the subparagraph and substituting the following so that, as amended, subparagraph (d) shall read as
follows:

(d) As authorized under Rule 1200-02-05-.121,1200-02-05-.122,1200-02-05-.123, 1200-02-05-J24
or 1200-02-05-.127.

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq.

Rule 1200-02-05-.125 Transfer for Disposal and Manifests is amended by adding paragraph (5) to the rule to read
as follows:

(5) Any licensee shipping byproduct material as defined in subparagraphs (c) and (d) of the definition of
Byproduct material set forth in Rule 1200-02-05-.32(11) intended for ultimate disposal at a land
disposal facility licensed under Chapler 120O-O2-11 shall document the information required on the

Any discrete source of radium-226 that is produced, extracted, or converted after

extraction, before, on, or after August 8, 2005, for use for a commercial, medical, or

research activity; or



NRC's Uniform Low-Level Radioactive Waste Manifest and transfer this recorded manifest

information to the intended consignee as specified in Schedule RHS 8-33.

Authority: T.C.A. SS 68-202-201 et seq' and 4-5-201 et seq.

paragraph (2) of Rule 12OO-02-05-.142 Reports to lndividuals of Exposure to Radiation is amended by deleting

the pãragrailti anO substituting the following so that, as ar ended, paragraph (2) shall read as follows:

(2) Each licensee or registrant shall make dose information available to workers as shown in records

maintained bythe lice-nsee or registrant underthe provisions of Rule 1200-02-05-.135. The licensee shall

provide an annual report to eacñindividual monitoied under Rule 1200-02-05-.71 of the dose received in

that monitoring Year if:

(a) The individual's occupational dose exceeds 1 mSv (100 mrem) TEDE or 1 mSv (100 mrem) to

any individual organ or tissue; or

(b) The individual requests his or her annual dose report.

paragraph (4) of Rule 12OO-02-OS-.142 Reports to lndividuals of Exposure to Radi.ation is amended by deleting

tne päraþraþÉ anO substituting the following so that, as amended, paragraph (4) shall read as follows:

(4) When a licensee or registrant is required under Rule 12OO-02-05-.141, 1200-02-05-'143, or 1200-02-05-

.144 to report to the 
-Div¡sion any exposure of an individual to radiation or radioactive material, the

licensee or registrant shall also provide a copy of the report submitted to the Division to the individual.

Such report snãlt Ue transmitted at a time not later than the transmittal to the Division.

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq.

Schedule RHS 8-30 of Rute 12OO-02-05-.161 Schedules is amended by deleting the table and substituting the

following so that, as amended, Schedule RHS 8-30 shall read as follows:

RHS 8-30
ANNUAL LtMtTS ON TNTAKE (ALt) AND DERTVED AIR CONCENTRATIONS (DAC)OF RADIONUCLIDES FOR

OCCUPATIONAL EXPOSURE; EFFLUENT CONCENTRATIONS; CONCENTRATIONS FOR RELEASE TO
SANITARY SEWERAGE

lntroduction

For each radionuclide, Table I indicates the chemical form which is to be used for selecting the
appropriate ALI or DAC value. The ALls and DACs for inhalation are given for an aerosol with an activity

median aerodynamic 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, forW
from 1O to 100 days, and for Y greater than 100 days. The class (D, W, or Y) given in the column headed
"Class" applies only to the inhalation ALls and DACs given in Table l, columns 2 and 3. Table ll provides

concentration limits for airborne and liquid effluents released to the general environment. Table lll
provides concentration limits for discharges to sanitary sewerage systems.

Note:

The values in Tables l, ll, and lll are presented in the computer "E" notation. ln this notation a value of 6E-
02representsavalueof6xl0'2or0.06,6E+2represents6x102or600,and6E+0represents6x100or
b.

Table l "Occupational Values"

Note that the columns in Table I of this schedule captioned, "Oral lngestion ALl," "lnhalation," "ALl," and
uDAC," are applicable to occupational exposure to radioactive material.
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The ALls in this schedule are the annual intakes of

would result in either a committed effective dose equi

a committed dose equivalent of 0.5 Sv (50 rem) to a

ALls were derived to result in a risk, due to irradia

associated with deep dose equivalent to the whole

multiplying the committed dose equival
factor is the proportion of the risk of sto

the total risk of stochastic effects when

under the definition of weighting factor in 1200-02-0

non-stochastic etfects, suci as þrompt damage to tissue or reduction in organ function'

A value of w1 = 0.06 is applicable to each of the five organs or tissues in the "remainder" category

receiving the highest dose equivalents, and the dose equivãlents of all other remaining tissues may be

disregarãed. ln-e following portions of the Gl tract-stomach, small intestine, upper large intestine, and

lower large intestine-are to be treated as four separate organs'

Note that the dose equivalents for an extremity, skin, and lens of the eye are not considered in computing

the CEDE but are subject to limits that must be met separately'

When an ALI is defined by the stochastic dose limit, this value alone is given. When an ALI is determined

by the non-stochastic doée 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:

1. LLI wall = lower large intestine wall;
2. St wall= stomach wall;
3. Blad wall= bladder wall; and
4. Bone surf = bone surface.

The use of the ALls listed first, the more limiting of the stochastic and non-stochastic ALls, will ensure that

non-stochastic effects are avoided and that the risk of stochastic effects is limited to an acceptably low

value. lf, in a particular situation involving a radionuclide for which the non-stochastic ALI is limiting, the

use of that non-stochastic ALI is considered unduly conservative, the licensee or registrant may use the

stochastic ALI to determine the committed etfective dose equivalent. However, the licensee or registrant

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 ALls (ALln') that contribute to the committed

dose equivalent to the organ receiving the highest dose does not exceed unity, that is, X (intake [in pOi] of

each radionuclide/Alln.) i t.O. lf there is an external deep dose equivalent contribution of Hc, then this

sum must be less than 1 - (Hd/50), instead of < 1.0.

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

DAC = ALI (in lC')
(2000 hrs I working yr X 60 min/hr X 2 x l}a ml I min)

ALI= "-' 
= uCilml

2.4 xl0' '

exposures. The relationship between the DAC and the ALI is given by:

where 2 x 1Oa ml is the volume of air breathed per minute at work by the reference man under working

conditions of light work.
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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 immersion in a semi-infinite cloud of uniform concentration and apply to each

radionuclide seParatelY.

ntributions to exposure by the single radionuclide named and any

roduced in the body by decay of the parent. However, intakes that

radionuclides should be treated by the general method appropriate

for mixtures.

The values of ALt and DAC do not apply directly when the individual both ingests and inhales a

radionuclide, when the individual is exposed'to a mixiure of radionuclides by either inhalation or ingestion

or both, or when the individual is exposed to both internal and external irradlation. See 1200-02-05-'51'

When an individual is exposed to iadioactive materials, which fall under several of the translocation

classifications of the samà 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 ditferent radioisotopes.

For this reason, values are given for Class D, W, and Y compounds, even for very short-lived

radionuclides.

Table ll "Etfluent Concentrations"

The columns in Table ll of this schedule captioned "Air" and "Water" are applicable to the assessment and

control of dose to the public, particularly in the implementation of the provisions of 1200-02-05-.61. The

concentration values given in Columns 1 and 2 of Table ll are equivalent to the radionuclide

concentrations, which, ñ ¡nnateo or ingested continuously over the course of a year, would produce a total

etfective 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 etfects 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 used in deriving the corresponding

ãirborne êtfluent limi in Table ll. For this reason, the DAC and airborne effluent limits are not always

proportional, as was the case in the previous Schedule RHS 8-1.

The air concentration values listed in Table ll, 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 10e, relating the inhalation ALI to the DAC, as explained above, and then divided by a

factor of áOO. fne factor of 3b0 includes the following components: a factor of 50 to relate the 0.05 Sv (5

rem) annual occupational dose limit to the lmSv (0.1 rem) limit for members of the public; a factor of

three to adjust for the difference in exposure time and the inhalation rate for a worker and that for

members oi the public; and a factor of two to adjust the occupational values, derived for adults, so that

they are applicable to other age groups.

For those radionuclides for which submersion, that is external dose, is limiting, the occupational DAC in

Table l, Column 3 was divided by 219. The factor of 219 is composed of a factor of 50, as described

above, and a factor of 4.3g relating occupational exposure for 2,000 hours per year to full-time exposure

(8,760 hours per year). Note that an additional factor of two for age considerations is not warranted in the

submersion case.

The water concentrations were derived by taking the most restrictive occupational stochastic oral

ingestion ALI and dividing by 7.3 x 107. The factor of 7.3 x 1o'l (ml) includes the following components: the

faótors of 50 and e desciOed above and a factor of 7.3 x 105 (ml), which is the annual water intake of the

reference man.
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Note 2 of this schedule provides groupings of radionuclides, which are applicable to unknown mixtures of

radionuclides. These gräupings, including occupational inhalation ALls and DACs, air and water effluent

concentrations and releases to sewer, require demonstrating that the most limiting radionuclides in

successive classes are absent. The limit forine unknown mixture 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.

Table lll "Releases to Sewers"

The monthly average conce
1200-02-05-.122. The conc
stochastic oral ingestion ALI
factor of 7.3 x 105 (ml), the ,

concentrations, if the õr*"g" released by the licensee were the only source of water ingested by a

reference man during a yeaiwould result iñ a committed etfective dose equivalent of 5 mSv (0.5 rem).

Name
Actinium
Aluminum
Americium
Antimony
Argon
Arsenic
Astatine
Barium
Berkelium
Beryllium
Bismuth
Bromine
Cadmium
Calcium
Californium
Carbon
Cerium
Cesium
Chlorine
Chromium
Cobalt
Copper
Curium
Dysprosium
Einsteinium
Erbium
Europium
Fermium
Fluorine
Francium
Gadolinium
Gallium
Germanium
Gold
Hafnium
Holmium
Hydrogen
lndium
lodine
lridium

LIST OF ELEMENTS

Atomic
Symbol Number Name
Ac 89 MolYbdenum

Al 13 NeodYmium

Am 95 NePtunium
Sb 51 Nickel
Ar 18 Niobium
As 33 Nitrogen
At 85 Osmium
Ba 56 OxYgen
Bk 97 Palladium
Be 4 PhosPhorus
Bi 83 Platinum
Br 35 Plutonium
Cd 48 Polonium
Ca 20 Potassium
Cf 98 PraseodYmium
C 6 Promethium
Ce 58 Protactinium
Cs 55 Radium
Cl 17 Radon
Cr 24 Rhenium
Co 27 Rhodium
Cu 29 Rubidium
Cm 96 Ruthenium
Dy 66 Samarium
Es 99 Scandium
Er 68 Selenium
Eu 63 Silicon
Fm 100 Silver
F I Sodium
Fr 87 Strontium
Gd 64 Sulfur
Ga 31 Tantalum
Ge 32 Technetium
Au 79 Tellurium
Hf 72 Terbium
Ho 67 Thallium
H 1 Thorium
ln 49 Thulium
I 53 Tin
lr 77 Titanium

9

Atomic
Svmbol Number
Mo 42
Nd 60
Np 93
Ni 28
Nb 41

N7
Os 76
o8
Pd 46
P15
Pt 78
Pu 94
Po 84
K 19
Pr 59
Pm 61

Pa 91

Ra 88
Rn 86
Re 75
Rh 45
Rb 37
Ru 44
Sm 62
Sc 21

Se 34
si 14
Ag 47
Na 11

Sr 38
s16
Ta 73
Tc 43
Te 52
Tb 65
Tl 81
Th 90
Tm 69
Sn 50
Ti 22



lron
Mercury
Krypton
Lanthanum
Lead
Lutetium
Magnesium
Manganese
Mendelevium

Fe
Hg
Kr
La
Pb
Lu
Mg
Mn
Md

Atomic
No.

26
80
36
57
82
71
12
25
101

Radionuclide

Hydrogen-3

4

Tungsten
Uranium
Vanadium
Xenon
Ytterbium
Yttrium
Zinc
Zirconium

Beryllium-7

Class

4

Water, DAC
includes skin

Beryllium-10

Gas IHT or T,l Submersion': Use above values as HT and T2
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Table I

Occupational Values

W, all compounds
except those given
for Y

CoL 1

Oral
lngestion
ALI(uCi)

W
U
V
Xe
Yb
Y
Zn
Zr

Carbon-1 1'

b

Y, oxides, hal¡des,
and n¡trates

W, see 'Be

Carbon-14

8E+4

CoL2

8

74
92
23
54
70
39
30
40

I

lLl(uOi)

Y, see 'Be

lnna

Nilr dan-1?z

f\rônôvidâ

Owden-152

4E+4

lnl I

fì 
^Y 

rla

Fluorine-18'

8E{4

(lômnôunrls

Table ll
Eff luent Concentrations

f\rônôv¡rle

DAC
(uCi/ml)

D¡ôX¡dE
(lômnôUnds

1 E+3

'¿E+4

LLI wall
11 E+31

Col. 1

2E-5

ilhmêrstônr

Air
(pCi/ml)

rhmêre¡ôn1

D, fluorides of H,
Li, Na, K, Rb, Cs,
and Fr

2E+4

2E+2

9E-6

1E-7

côl 2

W, fluorides of Be,
Mg, Ca, Sr, Ba,
Ra, Al, Ga, ln, Tl,
As, Sb, Bi, Fe, Ru,
Os, Co, Ni, Pd, Pt,
Cu, Ag, Au, Zn,
Cd, Hg, Sc, Y, Ti,
Zr, V, Nb, Ta, Mn,
Tc. and Re

4E+5

11

Table lll
Releases to

Sewers

rxidize in air and in the bodv to HTO.

Water
(uCi/ml)

11

8E-6

1E+1

12

2F+3

AF.A

3E-8

AF+.5

¡Â

MOnm,y
Average
Concen-
tration

hßi/mll
1E-3

t tñ-22

4E+5

Magnesium-28
lîtm-24

qÞ+4

2F+6

3E-8

St wall
/5Fr¿ì

6ts-9

2F+5

hF-4

2E+3

Y, lanmanum
fhroricle

2E-',tO

6E-4

13

3E-4

1E-2

ì

._4

I

ft
âll nômnôilnrls

7E+4

2E-11

9E-5

-4

Atumtnum-zb

D, all compounds
except those given
forW

âll 
^ômnôt 

tndc

2E-fj

1

6E-3

9ts+4

4

2E-5

;_7

¡ì

W, oxides,
hydroxides,
carbides, halides,
ân.l nilrâtês

+i

Íi

-7

{

:-6

:-Ã

=-7
3E-9

D, all compounds
except those given
forW

4E-5

2F-A

4E+2

6E-3

2E-4

2Þ-t1

4E+3

1E-7

7E'+2

ðts+4

3F-5

1E-7

?il-+2

^Þ-2

5E+3
2E+3

7E-4

3E-5

3E-4

4E+2

3E-7

1 E+3

2F-6
7E-7

tE-3

1E-7

6E+1

9E-10

5E-7

7E-9
2E-9

10

õts-ö

2E-9

6E-6
5t--5

9E-ô

9E-1 1

6E-5
5E-4
9ts-b

ttts-o 6E-5



Atomic
No.

Radionuclide

14 Silicon-31

Class

W, ox¡des,
hydroxides,
carbides, halides,
and nitrates

14

D, all compounds
except those given
for W and Y

Table I

Occupational Values

aâl I

Oral
lngestion
ALI(pCi)

srlrcon-32

W, oxides,
hydroxides,
carbides, and
nilrâlêe

tþ

Aol2 I

Y, aluminosilicate
nlaqc

Phosphorus-32

ALI(uOi)

lnhâlâ

D, see 
o'Si

9E+3

9E+1

CoL3
l¡ôn

15

W cea ''Si

Table ll
Eff luent Concentrations

DAC
(uC/ml)

Y, see "'Si

16

D, all compounds
except phosphates
oiven for W

Phospnorus-33

3E+4

Col- 1

4E.E

Su fur-35

Air
(uCi/ml)

W. ohosohates of
zn-ti, s3^i, Hrrg'.,

Fe3*, Bi"*, and
lanthanides

3E+4

2E+3

LLI wall
13E+3ì

1E-5

1 E-10

ÇoL2

D cee "P

itts+4

Table lll
Releases to

Sewers

Water
(pCi/ml)

W see"'P

1E-5

2F+2

Vânôr

öc+2

4E-8

D, sulfides and
sulfates except
those oiven for W

17

Monthly
Aveßge
Concen-
trat¡on

htAi/mll

1E-5

1E+2

5E.B

w, elemental
sulfur, sulfides of
Sr, Ba, Ge, Sn, Pb,
As, Sb, Bi, Cu, Ag,
Au, Zn, Cd, Hg, W,
and Mo. Sulfates
ofCa, Sr, Ba, Ra,
As, Sb, and Bi

5E+U

Chlorine-36

1E-7

9E+2

1E-4

6t+3

4E-8

5E-8

4E+Z

2E-9

3F-1(]

4E-7

1E+4
LLI wall
fBE+3.|

1E-3

D, chlorides ot H,
Li, Na, K, Rb, Cs,
and Fr

8E+3

2E-10

2E-7

UE+3

6ts+3

7E-12

1F+4

W, chlorides of
lanthanides, Be,
Mg, Ca, Sr, Ba,
Ra, Al, Ga, ln, Tl,
Ge, Sn, Pb, As,
Sb, Bi, Fe, Ru, Os,
Co, Rh, lr, Ni, Pd,
Pt, Cu, Ag, Au, Zn,
Cd, Hg, Sc, Y, Ti,
Zr,Hf,Y, Nb, Ta,
Cr, Mo, W, Mn, Tc,
and Fle

1E-9

2FL4

4E-5

17

4ts-6

5E-10

1E-6

Chlorine-38'

6t-6

9E-6

17

7E-6

4E-4

2h+3

1E-8

2È.+3

4Ê-9

Chlorine-39'

18

2E-A
2F-A

9E-5

D, see "-Cl

¿E+3

8E-5

Aroon-3/

Yts- /

W, see ""Cl

2E+2

D, see ""Cl

'tE-6

'tE-4

3E-9

8E-4

W, see ""Cl

1

Sr rhmercinn'

E-7

2F+4
St wall
l3E+4.|

3ts-9

1E-3

3E-10

2E+4
l'Ì Wail

øE+41

4È+4

2E-5

5E+4
5l-+¿.

2F-5

2E-4

6E+4

2E-5

11

2F-5

6E-a

2ts-5

6E-8

1 E+0

7Þ-'4

3E-4

8E-8

6E-3

5E-4

3E-5

5E.U



Atomic
No.

Radionuclide

tö
18

19

Aroon-39

19

Aroon-41

t9

19

Pôtâss¡um-4O
PôtâqcI tm-42
Pôtâss¡um-43

Class

19

Potassium-¿14-

Sr rhmarqinn'

20

Sr rhmcrsion'

Potassium-45-

fl âll nômôôl tnflc
D âll cômnounds

Table I

Occupational Values

2n

Calcium-41

f) âll nômnôlrnals

Cttl 1

Oral
lngestlon
ALI(uCi)

2tl

D, all compounds

21

21

r:âln¡r rm-¿5

D, all compounds

21

(jâlaium-47

21

(:õt 2

21

scenrt¡um-44m

W, all compouncls

sicânnil tm-4.¿t

3E+2

ilr rm-4:{

ALI(pCi)

lnhâl¿

sinânalI rm-4¡i

¡ìl- +:{

2'l

Scandium-47

fìF¿:{

21

W. all comoounds

tiôn

\ , âll 
^ômnôr 

rnals

2F+4

22

5l wall
(4E+4\

Table ll
Eff I uent Concentrations

?

DAC
(uCi/ml)

Y âll cômnouncls

Scânrtium-48

/tl-+2

V âll ¡nmnôr rnrls

Scandirrm-49-

3F+4

5E+3

Y. all comDounds

St wall
l5E+4)

ï¡tanium-44

gF+3

2E-4

(:ñt 1

Y âll êômnôlrnals

/Þ+a

Y, all compounds

3E-6

3t+3

Air
(uCi/ml)

Bone surf
14F+31

t-7

1 l-¡5

¿z

;-6

V âll nômô^r rnalq

2E+3

4E-6

aE-7

CõL2

Y, all compounds

8F.+2

3E-5

1E-8

Table lll
Releases to

Sewers

D, all compounds
except those given
for W and Y

Water
(uCi/ml)

f F+i1

¿u-+i

Bone surf
14E+31

6E-10

Titanium-45

23

5E+2
4E+3

7 t- -!l

5t--5

w, oxroes,
hydroxides,
carb¡des, halides,
and nitrates

9E+2

AF+2

l-

Monwy
Average
Concen-
trat¡on

luCilmll

9l--8

9E+2

Vanadium-47-

¿F+ia

LLI wal
l3E+31

2E+4

)l--?i

4Þ-6

Y Sif I tlt"

6F-5

2È-7

'{l-+2

D, see --Ti

z3

4E-7

q l--¡r

2Ê+4

LA

W eêê -Ti

4F-7

;JE+¿

3E+3

23

Y. Seê il

5E-4

cE-6

Vanadium-48

5ts-g

D, all compounds
except those given
forW

3E-7

4E-5
6E-4

1 F+3

ti

tt-9

/E-4

Vanad¡um-49

5ts+4

9t--¿t

=-7

24

W, oxides,
hydroxides,
carb¡des, and
halidce

t F-!.¡

1E+1

:_6

3F-A

5E-3

6E-5

I t-9

3E-10

9E+3

2F-A

Chromium-48

3E+1

6È-7

D. see-'V

2È-5

7E-3

2E-5

1E-5

lÂ/ qae

5E-9

1E-4

-o

D, see ''V

{t-+4

24

St wall
l3F+41

ÍlF¿fl

7F-6

6E-4

2F-9

3E+4

5ts-s

1E-8

8E-8

W. see *'V

1E-5

4E+4

2Þ-4

2E-11

Chromium-49'

D, all compounds
except those given
for W and Y

24

1É-4

3ts+4

4E-5

aE+4

I t--:{

,l--f¡

/l--6

1E-4

4E-1 1

6E+2

1E-5

w, nailoes ano
n¡trates

1 F-5

5F-¿

Chromium-51

3E-4

1E-5

1 E+5

Y, OXTOeS ano
hvdroxides

4E-6

1E-5

7F!4

LLI wall
/qtr¡¿\

4C-4

3E-5

aE-12

n câê --(ìr

3E-8

W. see -"Cr

1 E+3

1E-4

5ts-ð

V cpe-"llr

3E-3

6E+2

4E-5

6E+3

4E-8

u. see ur

4E-5

:ìF+¿

Eone surl
/1F¿¿ì

W, see -"Cr

tl--t

1E-4

5E-7

2E+4

3E-7

1E-7

1 E+4

1E-5

iJts+4

4È-4

7E+3

2E-9

1E-3

6E-6

9E-10

7E+3

4E+4

þts-o

8E+4

5ts-ö

3E-6

1 E+5

4ts-3

9ts-6

2¿-ó

9E+4

3E-6

2E-8

5E+4
:¿E+4

4E-5

t2

r tr-ó

1E-8

4E-5

4E-5

9ts-5

1E-8

8E-5

2È-5
1E-5

1E-7

'lE-2

1E-7

1E-7

ots-ö

ðts-4

3E-8

4E-4

5E-4

4E-3

5E-3



Atomic
No.

Radionuclide

25 Manganese-51 -

25

Class

V ccc'oCr

Manoanese-
52m2

D, all compounds
except those given
for W

25

Table I

Occupational Values

W, oxides,
hydroxides,
halides, and
n¡trates

Col. 1

¿c

Oral
lngestion
ALI(!tci)

Manganese-5i¿

Manganese-53

D, see "'Mn

25

CoL2

2E+4

25

W, see "'Mn

Manganese-54

ALI(uCi)

D. see "'Mn

lnhâlâ

'¿ö

W- see "'Mn

Manganese-56

Col.3

D, see ''Mn

2E+4

t¡ôn

5E+4

Table ll
Eff luent Concentrations

lron-52

DAC
(uCi/ml)

3F+¿

l^/ cêê "'f\rn

St wall
l4F+4\

6E+4

D. see ''Mn

26

Col. I

8E-6

W, see ''Mn

2E-5

Air
(uCi/ml)

f) sce " 'fün

zti

7E+2

lron-55

W, see "'Mn

qF¿¿

D, all compounds
except those given
forW

26

3E-5

hF+4

3E-8

Ço1.2

lron-59

1 E+5

Table lll
Releases to

Sêwêrs

7E-8

Water
(uCi/ml)

zl

W, oxides,
hydroxides, and
halides

1 E+3

lron-60

4F-5

9E+2

2E+3

8E-8

Cobalt-55

1E+4

f'ì qcc --Fc

Bone surf
(28+4\

Monthly
Average
Concen-

trat¡on
tuCi/mll

W. see "'Fe

5E+3

4E-5

3E-4

fl qcc "'Fa

5E-7

1 E+4

1F-'t

27

W. see "'Fe

9E+2

4E-7

9E+2

D, see "-Fe

5F-6

8E+2

W scc "Fe

27

1E-7

2E+4

uoþal1-56

3E-3

W, all compounds
except those given
for Y

2E-9

2È.+4

5E-6

27

1E-9

3E+3

Cobalt-57

4E-7

9E+3

5E-4

Y, ox¡des,
hydroxides,
halides, and
n¡trates

3E-7

z/

3E-8

Cobalt-58m

6E-6

8E+2

2É.+3

9E-6

1E-5

2t

2E-8

Cobaft-58

1E-6

W cêê--()ô

3E+1

1E-9

2E+3

5E-3

Y. see ""Co

7E-4

1E-9

4E+3

Cobalt-60m'

\Â/ cea --lìa

2E-8

1 E+3

1E-6

2t

3E+¿

V sae ""Co

3E-8

1E-4

5E+2

W. see "-Co

4E-9

3E-5

¿t

6E+0

V cee "(ìa

8E-7

Cobalt-60

7F-3

2E+1

W. see ""Co

zE-b

27

3E+3

7E-5

3E-9

V qoe ""Cn

1E-7

Cobalt-61'

W, see ""Co

5E+2

2E-7

1E-5

4E+2

3E-9

3E-4

iJts+U

3E-9

Cobalt-62m-

8E-9

8E+3

6E-9

V qcc "'Ca

4E+3

5E-1 0

7E-4

tE-tt

W, see ""Co

7E-10

ots+4

V coe--Cn

3E+2

9E-12

1E-4

W. see ""Co

2E+2

1E-6

1E-4

3E-1 1

2È.+3

V coe""Cn

3E+3

1 E+3

4E-9

W, see ""Co

7E+2

1E-5

1 E+6

9E+4

St wall
/1 tr+Aì

1E-7

6Er-4

4E-9

4E-l

öE-E

1E-3

1 E+3

1E-6

7È.+2

5ts+Z

2È-5

3Ê-7

1E-4

/u-+ti

2E+2

4ts-5

4E-10

2E+4

3E-5

3E-10

4E-6

2E+4

5E-7

3E+6

4E-9

4E+4

3E-l

9E-10

2E+2

St wall
lÃtr+¿\

2E-4

2Ê.-3

3E+1

1E-7

6E-6

6E+4

9E-ö

6E+4

2E-9

1E-3

6ts-5

2Þ+5

1E-9

7E-8

ÂF-6

1E-8

13

öts-4

6E-5

3E-5
2È-5

2E-5

4E-6

6E-4

7E-5

2E-10
5E-'t1

ðts-ij

2È-2

9E-A

8E-8

2È-4

2E-7

3E-6

2E-1

UE.4

3E-5

7E-4

3E-3

tl:-;J



Atomic
No.

Radionuclide

28 Nickel-56

2ð

Class

Y. see ""Co

Nickel-57

D, all compounds
except those given
fnr W

28

W, oxides,
hydroxides, and
carbides

Table I

Occupational Values

NrcKel-59

(;ôt 7

'¿ö

Oral
lngestion
ALI (pCi)

Vânôt

28

Nickel-63

D. see ""Ni

W. see ""Ni

CoL2

Vaoor

1 E+3

Nickel-65

2A

D.

ALI(r¡Ci)

lnhâlât¡ôn

w coe "'Ni
see

Vânôr

Nickel-66

CoL3

zts+5

n cec ""Ni

1\l¡

2E+3

W. see ""Ni

Table ll
Eff luent Concentrations

29

DAC
(uCi/ml)

\rânôr

2E+3

D. see ""Ni

1 E+3

\Â/ ccc --Ni

Col. I

6E-5

Copper-60'

Vânôr

8E-7

2E+4

Air
(uCi/ml)

D, see --Ni

1 E+3
5E+3

5É,-7

3E+3

9E+3

29

W. see -"Ni

2E-7

col.2

ftF+:{

Vânôr

3E-9

Table lll
Releases to

Snwers

Water
(uCi/ml)

4Ê+3

D, all compounds
except those g¡ven
for W and Y

aF-7

/ts+it

Gopper-61

ðts+3

2E-6

29

2F+3

2E-9

'I E-6

Monmty
Average
Concen-
trat¡on

luCi/ml)

2ts+3

w, sullides,
halides, and
nitrates

3E-6

3E+3

2E-5

4E+2

uopper-o4

2E-tt

z9

LLI wall
l5E+2ì

2È-9

,{l-+2

3E-6

Y, oxides and
hvdroxicles

2E+4

7E-9

8E-7

4E-9

3E+4

7E-7

uopper-ö/

:{f I

ñ cac "-(ìu

qF-9

2F+4

1E-6

30

W. see ""Cu

5E-9

3F+4

2E-4

2Þ +:4

3F-7

V cae ""1ìrr

st wall
13F+41

1E-8

1E-5'

2È-5

/tna-t;2

f) see ""Cu

3E-9

1E-5

1ll

Zinc-63'

6E+2

W, see ""Cu

2E-9

30

7l--fì

Y. see ""Cu

4E-9

{t-+:{

iJU

3E-4

7F-7

9E+4

u. see uu

1E-9

30

/rnn-ftih

W. see ""Cu

3E-8

Zinc-69m

2E-4

:t( |

Y. see ""Cu

4E-8

31

1E+4

3E-7

Zinc-Â9-

1 E+5

1E-4

2F-B

Zinc-71m

1F-6

Y, all compounds

âll nômnôt tnda

2Þ-9

4E-5

/tna¡ ttl

3E-3

Gallium-65-

1 E+5

1 E+4

1E-4

9E-10

3E+4

5E-5

âll cômnôilnrls

Its-3

¿rF-f¡

4¿+4

31

5E+3

âll nômnôt tndc

Y, all compounds

1E-7

4E+4

4E-5

ttE-6

v âll nômnôr rnate

3ts+4

1E-3

Y âll cômna¡uncls

2E+4

Gallium-66

2E-7

u, all compounos
except those given
forW

1E-5

1 E+3

2E+4

2E-5

2Þ+4

St wall
/âtr+¿ì

8E+3

'tE-5

W, oxides,
hydroxides,
carbides, halides,
ând nitrâtês

5E+3

1E-7

4E-4

6E-5

1E-5

4F+2

5ts+3

1E-5

4E-8

¿l-+:,1

3E+3

9E-6

6E+4

6E-ö

tl-+a

fì cca ""Ga

3E-6

fiF+:{

5ts-ö

W. see ""Ga

2È-tj

4E-8

1 E+3

4E-3

2E-6

1.ÞL2

5t-{-¿t

3ts-ð

2E-4

St wall
l6E{-41

1E-6

7F+3

3E-8

3E-5

1 E+5

'tE-8

2F+4

7E-9

2E-4

I t-+:{

6E-9

1E-7

2E+5

4E-9

1F.A

2È-3

1 E+3

ll t--r{

6E-5

6ts-5

2E+5

7E-Í;

2E-3

lF-7

4E-10

7Þ-5.

2E-5

I l--H

2E-7

4E+3

3E-4

öts-4

3E+3

8E-5

2Þ-H

T4

2F-a

5E-6

=-7

ti F -¡ì

2l--a

1E-6

Eh-4

3E-7

1E-6

HF-¡r

3E-3

1 F-5

^F-Ã

9ts-4

til--¿t

5E-9

Uts,.3

4ts-g

xt--¿t
'tE-4

9E-3

1E-5 1E-4



Atomic
No.

Radionuclide

31

31

Gallium-67

31

Gallium-68'

Gallium-70'

Class

31

ñ cce "'Ga

31

W. see ""Ga

Gall¡um-72

fl cee'"G

32

W. see ""Ga

Table I

Occupational Values

Gallium-73

Col. 1

D, see ""Ga

Oral
lngestlon
ALI(pOi)

Germanium-66

W. see ""Ga
fl eee "Ga

32

CoL2

/ts+u

W. see ""Ga

D. see ""Ga

2E+4

ALI(uOi)

lnhãlet¡ôn

Germanium-67'

W. see ""Ga

32

D, all compounds
except those given
fnr W

hF+zt

COI,3

1 E+4

St wall
(7F+4\

32

1F-+4

Table ll
Etf luent Concentrations

DAC
(pCi/ml)

W, ox¡des,
sulfides, and
halides

Germanium-68

4E+4

32

5E+4

1 E+3

Germanium-69

2È+5

D, see ""Ge

adl

6E-6

3:¿

5E+3

4E-6

Air
0Ci/ml)

Germanium-71

2E-5

2E+5

W see ""Ge

2E+4

D see ooGe

2E-5

4E+3

Germanium-75'

7E-5

2E-8

32

3E+3

col.2

W. see ""Ge

1E-8

2E+4

laDle lll
Releases to

Sewers

n qac '"Ga

Water
0Ci/ml)

32

6E-8

2E+4

W. see ""Ge

8E-5

Germanium-77

7E-8

3E+4

D, see ""Ge

1E-6

3ta+4

2F-7

Monthly
Average
Concen-
trat¡on

htaìlmll

W. see ""Ge

st wall
ØE+41

1E-6

1E-4

Germanium-78'

D, see ""Ge

6E-6

33

zE+4

6E-6

2E-4

3E-l

5E+3

1E-5

5E-9

W. see ""Ge

33

çlF+4

Arsenic-69'

4E-9

D- see ""Ge

1E-3

ì3

1E-3

1E+4

2E-8

W. see *Ge

8E-6

{:l

2E-8

D, see -"Ge

1 E+5

2E-3

Arccnic-7O'

ì:i

5E+5

4E-U

4E+3

2E-5

l:t

Arcên¡ê-71

4Þ-¡r

{{

Arsen¡c-72

1E+2

4F+4

W. see ""Ge

33

atqênrn- /:{

2E+4

1E-2

¡/ts-5

st wall
l7F+4\

3E-8

W, all compounds

Arsenic

8E+3

4E-5

atsêntc- /ti

4E+5

3E-4

33

2E-ri

Arsenic-77

2E-4

4E+4

1E-7

W, all compounds

9E+3

34

4E-8

74

'¡|-LÃ

w âil nômnôlrnrls

6E-6

7E-4

Arsenic-78'

t^, âll 
^ômnôr 

rndc

2F+4

3E-6

1E-7

St wall
QE+4\

W âll cômnôunds

Selenium-70-

2E-4

5E-9

8E+4

3E-3

ì , âll cñmnôr tnrtR

:¿E-5

1 E-10

1E+4

w. all compounds

6E-4

3F-5

2E-8

W, all compounds

3F+4

õts+iJ

34

St wall
(4F+4\

1E-8

2Ê+4

6E-7

4ts-5

6E-5

W, all compounds

1E+4

6E-8

4E-6

Selenium-73m'

D, all compounds
except those given
forW

4E+3

zE+4

'tE-7

2E-6

6E-3

2C-4

9l-+¿

1 E+5

9F-6

'IF¿:ì

W, oxides,
hydroxides,
carbides, and
elemental Se

7Ê-3

1 F+3

1E-7

6E-4

5E+4

1 E+3

1E-8

9E-6

4E+3

5Þ+:.ì

8E-9

LLt Wail
f5E+31

5F-5

2E-3

1 E+3

9E-4

D- see'"Se

3F-tì

2F+:a

\Â/ ece '"Se

öts+u

'{l-L2

7E-2

2E-5

2E+4

1 E+3

1E-4

3E-8

2F-6

5Þ+:{

2E-7

6E-7

9E-3

1 E+4

7E-7

3E-4

2E+4

1t-- I

7E-8

6E-7

4E+4

1E-3

fìÞ-!.t

2F-6

erE+4

2E-9

3E+4

6E-4

4E+4

2l--9

1E-9

9E-6

Uts,-U

2E-4

2E-5

2Þ-9

¡r l- -5

7Þ-9

2E+5

1E-5
1E-4

1 E+5

¿E-5

öts-u

15

3E-8

2l--h

1E-5

5E-ö

2È-3
5E-4

6ts-5

6E-s

Þ-4

6E-8

6E-5

1 F-:{

1E-4

2F-4

Its-4

I F.A

2E-7

ttE-4

2E-7

I ts-3

1E-3

4E-4 4ts-3



Atomic
No.

Radionuclide

34

34

Selen¡um-73

34

Selenium-75

34

Selenium-79

Class

34

n ccc /uSe

Selenium-81m'

W. see '"Se

D. see '"Se

Selenium-81'

34

w. see '"Se

Table I

Occupatlonal Values

Col. 1

fl cec '"Se

Oral
lngestion
ALI(pOi)

35

W. see '"Se

Selenium-83'

W. see '"Se

Bromine-74m'

D, see '"Se

3E+3

Col.2 I

ìe

5E+2

ALI(r¡Ci)

w. see ''Se

¡}r.ala

fl see '"Se

6E+2

côL3 I

1E+4

W. see '"Se

rôn

2E+4

D, brom¡des ot H,
Li, Na, K, Rb, Cs,
and Fr

Table ll
Efll uent Concentrations

4E+4

DAC
(uGi/ml)

tÈ+¿

2E+4

6E+2

fìt- ¡¿,

W, bromides of
lanthanides, Be,
Mg, Ca, Sr, Ba,
Ra, Al, Ga, ln, Tl,
Ge, Sn, Pb, As,
Sb, Bi, Fe, Ru, Os,
Co, Rh, lr, Ni, Pd,
Pt, Cu, Ag, Au, Zn,
Cd, Hg, Sc, Y, Ti,
Zr,Hf ,V, Nb, Ta,
Mn. Tc. and Re

8E+2

35

St wall
IRF+4ì

5E-6

6E+2

7É:6

Air
(pCi/ml)

1

7E+4

3E-7

Bromine-74Í

7E+4

4E+4

3E-7

35

2E+5

3E+4

3E-7

2E-8

Côt 2

'lE+4

2E-7

2E-A

Table lll
Releases to

Sâwêrs

Water
(yCi/ml)

St wall
(2F+4\

3E-5

Ètromtne- /5

1E-9

2E+5

3b

3E-5

8E-10

1 E+5

9E-5

'tE-9

1 E+5

MOnnty
Averuge
Concen-

trat¡on
tuCi/mll

4E-5

D, see'-"'Br

35

8E-10

4È+4

Brom¡ne-76

9E-8

7E-6

1E-4

35

\Â/ cae '-"'Br

1E-7

5E-5

Bromine-77

4E+4

D, see'-

3F-7

8E-6

5E-5

35

4E-4

2F-5

Bromine-80m

3E-4

W qcc ''"'Br

3E-/

7E-5

Br

Bromine-80-

D. see '-"'Br

2E-7

2ts-5

35

2F+4

\Â/ cea ''"'Rr

2E-7

öts-þ

sÎ wall
l4F+4\

1E-3

D. see'-"'Br

5F-A

35

\Â/ cea ''"'Br

3E-3

Èrromtne-ðz

D, see'-"'Br

4E-4

3F+4

6E-8

W. see ' ""Br

St wall
(4FrJ\

Brom¡ne-83

/c+4

D, see'-"'Br

35

1E-2

3E-4

8E+4

4E+3

W. see '-"'Br

5E+4

Bromine-84'

4E-3

D see '-"'Br

3E-5

3tt

2E+4

W. see ''"'Br

36

D, see'-"'Br

5E+4

36

2E+4

3E-U

4E-5

Krvoton-74'

5ts+3

36

2F-5

4E+3

Krypton-/6

1F-7

W. see ''"'Br

¡ìF+4,

2E+4

K^tãlõn-77-

St wall
lqFr¿ì

D, see'-"'Br

Krvoton-79

2E+4

2E-5

2E+4

1É.-7

2E-6

3E+3

'lE+4

W. see '-"'Br

tl--t<

2¿-6

2E+5

Submersion

1E-5

5E-4

Sr rhmersian'

bt-+¿¡

8E-6

7E-8

St wall
I7F+4\

Submersion'

7E-6

2E+5

tE-9

Sr rhmcreinn'

6h-6

6E-9

4E+3

bts-4

Hl--¡r

3E-8

4E+3

2F¿4

5E-3

St wall
l3F+¿ì

6E+4

3E-8
2E-ö

9E-5

5E-5

2E-8

zts,-t)

öts+4

3E-7

5E-3

2E-6

2E-4

6E+4

3F-5

öts-4

3E-7

5E-4

6E+4

6E-9

3E-5

5E-9

2l--5

2E-3

1E-3

9E-a

3E-3

T6

3E-5

4E-5

9E-8

3E-6

aE-a

9E-6

1E-2

4ts-ö

9E-4

2E-5

9E-8

4E-4

1E-8

4ts-ö

4E-4

2E-8

9ts-3

7È.-ð

4E-3



Atomic
No.

Radionuclide

36

3t'
36

Ktl/DtOn-ð'l

36

Knrnton-83m'

36

KrvDton-85m

irb

Krvoton-85

37

Knrnlan-R7-

Class

Krvoton-88

37

Rubidium-79'

Submersion
Sr rhmersinn'

Submersion

37

Rubidium-81m-

Sr rhmercinn'

{

Table I

Occupational Values

Col. 1

Suhmersion'

:1-1

Oral
lngestion
ALI(t¡Ci)

Sr rhmereion'

3

Rubidium-8'l

3:

D, all compounds

Rlrh¡rl¡ilm-82m
Flrrhidir rm-43

37
3t

I Rrhidirm-AA
Ruhiclium-84

Col.2

D, all compounds

Hr rhialir rm-H7

ALI(t¡Ci)

3t

Rubidium-88'

tnnâti

D âll nômnôilnds

D. all comoounds
fñ-tt .-ãñ*,'t'.Lq

rl¡^n
CoL3

38

Rubidium-89'

Table ll
Etf luent Concentrations

4l-+¿

DAC
(pCi/ml)

I âll nômnôr rndc

\;1 wall
l6F+41

Strontium-8f

ãll 
^^ññôr 

rnale

I âll cômnôlrnrls

D, all compounds

Col. 1

))- +h

7E-4

St wall
l3F+5\

38

1E-2

Air
(pCi/ml)

1 t+5

2E-5

D, all compounds

4E+4

1E-4

Uö

1 E+4

Strontium-81'

5E-6

6E+2

3E-6

3F+5

Crrl 2

D, all soluble
compounds except
SrTiô-

2E-6

5F+2

5E-5

Table lll
Releases to

Sawers

Water
(pCi/ml)

Strontium-82

5l-+2

bt--5

1E.-7

Uö

1Fr:ì

ht-+4

7E-7

Y, all ¡nsoluble
compounds and
SrTiO.

2F+4

2E+4

2È-A

St wall
l3F+4,|

38

Monthly
Average
Concen-
tration

tuCi/ml)

1 E+3

1E-4

9E-9

l'lronltum-ðiJ

tlÉ+z

fl cae "'Sr

2F- I

4È+4

3ð

8F+2

Y, see ""Sr

St wall
lAtr+4ì

2E-5

Strontium-85m'

2FL:'

D, see'-Sr

âFLA

I l--t¡

38

aE-7

4E-7

4E+3

Strontium-85

?F-7

38

Y. see ""Sr

1 F+5

alF-1

Strontium-87m

7F.A

D cêê -"Sr

öE-4

6E-7

2E-8

Y, see -"Sr

:{t--tì

Strontium-89

1E-9

f) qcc --Sr

'lE+4

38

3E+4

4E-3

I E-C

Y. see ""Sr

zE+4

1F-9

6E-5

fl cea ""Sr

5E-4

2F-9

:a'-+7

1E+4

8E-3

Y. see ""Sr

LLI WAII
(2F+2\

Strontium-90

9E-8

2F-4

fl cca ""-Qr

9E-6

38

5E-6

Y. see "Sr

8E+4

2E+¿

tl--t;

4E-2

D, see ""Sr

38

3E+3

öts+4

2F- I

7Þ-a

5E-6

1F-5

strontrum-9'l

4E+2

ht--:{

2È.+3

2E-3

39

2E+5

Y. see ""Sr

2E-8

4E-4

Strontium-92

ll l--¡r

3ts-5

D, see ""Sr

9E+1

7E-5

3ts+3

3E-5

7E+3

f l--¡l

Yttrium-86m'

2E'-8

2E-7

9E-4

1E-4

4ts+3

Y. see ""Sr

bts+4

6E+5

4E+4

6E-5

D. see ""Sr

4E-3

UE+5

1E-7

4E-8

Y. see'"Sr

fìl-+2

LLI wall
/6F+2ì

irts+iJ

1E-7

fl caa ""Sr

3Þ-6

6E-1 0

2E+3

Y. see'"Sr

1E-6

9ts-U

5E+2

1 E+5

W, all compounds
except those g¡ven
for Y

3ts-4

3E+1

2E+5

6ts-4

Bone surf
l4E+l)

4è-4

3E-4

1E-10

,4l-+2

'1E-6

1E-8

6E-7

5E-9

5E-5

iJE-tt

1E+2

2ts+3

9È.-t

6ts-5

2E+1

1E-6

Bone surf
t2E+l)

3t-3

4F-t

3E+3

4E-9

3E-5

2E-9

4E+0

2E+4

2E-7

6ts-ö

3E-5

3ts-3

6ts+3

zE-t

HF-9

4E+3

1E-9

4E-5

9ts+3

3E-4

7E+3

2E-9

2E-10

öE-4

6ts+4

¿E-ö

iJÉ-:z

1E-6

3E-l I

4ts-6

t7

4È-4

8E-6

3ts-6

6E-t2

¿E-5

8E-9

6ts-3

5E-9

tr; I

1E-8

8E-5

9E-9

ðts-ö

2E-5

4E-5

)E-O

3E-4

2E-4

4ts-4

3E-3



Atomic
No.

Radlonuclide

39

39

Yttr¡um-86

39

Yttr¡um-87

Class

39

Yttrium-88

Y, oxides and
hvdroxides

39

W eec "'"'V

Yttrium-90m

Y. see """'Y

Table I

Occupational Values

W, see """'Y

Col I

Ytnum-9u

Oral
lngestion
RLI(uOi)

39

Y. see """'Y
\Âl cae """'Y

39

Y. see """'Y

Yttrium-91m'

W. see """'Y

Col.2

Y. see'""'Y

Yttrium-91

W, see """'Y

1 E+3

39

ALI(uCi)

lnna

2E+3

UV

Y. see'""'Y

( :õt :1

5E+4

Yttrium-92

W see"""'Y

1 E+3

Tabl€ ll
Eff luent Concentrations

39

3E+3

DAC
0¡Ci/ml)

Y. see ""'Y

Yttrium-93

3E+3

W, see """'Y

8E+3

3E+3

Col. 1

Yürium-94'

2E-5

3ts+U

U9

4F+2

Y. see """'Y

Air
0¡Gi/ml)

LLI wall
l5E+2ì

3E+2

1E-6

W. see "-"'Y

2E+2

1E-6

Y. see """'Y

1E+4

Yttrium-95'

1E-6

ìÂl ccc """'V

Col.2

EE.ö

40

1 E+4

1 E+5

1E-6

Y. see "'"'Y

Table lll
Releases to

Sawers

Water
0¡Ci/ml)

/F+2

1E-7

5ts-g

W, see """'Y

5F+2

1E-7

5E-9

Zirconium-86

LLI wal
lâF+2\

5E-6

5E-9

6è+2

Monwy
Average
Concen-
tration

htCi/mll

Y. see'""'Y

5E-6

5E-9

2E+5

W, see """'Y

3E-10

3E-7

2E+5

3E+3

2E-5

3E-10

2E+2

40

2E-8

Y. see """'Y

1 E+3

3E-5

3E-7

2C-6

D, all compounds
except those given
for W and Y

1E-4

1E+2

qF-1 0

Zirconium-88

40

2F+4

1E-5

7E-5

9E+3

St wall
/3tr+4ì

2E-4

7F-A

8E+3

W, oxides,
hydroxides,
halides, and
n¡lrâfac

9E-10

1E-4

3E+3

zrrconrum-ö9

40

3ts-4

2E+3

3E-7

4l-+4

5E-8

St wall
l5E+4)

2E-7

8E+4

4E-6

1E-4

V nârh¡alê

7E-6

2E-'t0

Zirconium-93

3ts-ö

ñ cea ""7r

W cec "7r

1E-3

1E-6

1 E+3

Uts,+4

Y, see ""Zr

1E-6

2E-10

zE-J

2E+5

3F-5

fl eêê --7r

1E-8

W. see "2r

tE-5

1E-8

4U

1 E+5

8E-6

Y cee--7r

4E-9

3E-5

4E+3

D, see'"Zr

3E-9

AF-5

2E-2

1E-7

4E-5

¿trcontum-v5

4E+3

3E+3

W, see'2r

6E-5

8E-5

2E-5

1E-7

2E-6

2E-7

2E+3

Y, see ""Zr

2F +:1

4E-4

4È¡4

2E+2

1E-6

2E-7

5È+¿

D, see ""Zr

Bone surf
/3F+3ì

1 F¿:ì

¿E-4

6E-9

3F-+2

4E+3

7E-4

1F-6

W. see ""Zr

2E+3

9E-ö

4ts-g

4E-3

V <ee""7r

2È+3

2E-7

¡il-+t I

Hone sun
12E+1)

zE-õ

'lE-7

1E-6

:JE-9

íE-'ó

1E-6

3E-10

2E+1

Eone surl
16E+11

1 E+3

'1E-6

7E-10

3E-9

4E-10

2E-4

6E+1

Bone surf
/7trr't\

5ts-g

3ts-9

1E-8

5E-5

3E-9

'lE+2
Bone sul

l3F+2ì

2E-11

2l--'{

:¿t:-5

4È.+2

l8
3E+2

5E-4

9E-1 1

5E-a

4ts-5

9E-1 1

2E-7

zE-4

1E-7

4E-10

4E-4

5E-1 0

4E-1 0

2F-5 2E-4



Atomic
No.

Radionuclide

40 Zirconium-97

41 Niobium-88'

Class

41

fl cee o'7r

41

W. see "2r

Niobium-89-
(66 min)

Y- See Lt

41

W, all compounds
except those given
for Y

Niobium-89
(122 min)

Table I

Occupational Values

llol 1

Oral
lngestion
ALI(uOi)

41

Niobium-90

Y, oxides and
hrrdrnvidae

Niobium-93m

W. see ""Nb

41

6E+2

Y, see ""Nb

CÔ|.2

W. see ""Nb

41

ALI(r¡ci)

Y. see ""Nb

lnhâlâflon

Niobium-94

5E+4

W. see ""Nb

St wall
t7Ê+4\

Y, see'-Nb

2E+3

Niobium-95m

W, see "Nb

41

1 E+3

Table ll
Etf I uent Concentrations

DAC
(pCi/ml)

1 E+3

1E+4

2F+5

41

Y, see --Nb

Niobium-95

Col. 1

8E-7

W. see "'Nb

5E+3

41

6E-7

V cae "-Nh

Air
(uCi/ml)

2E+5

Niobium-96

5E-7

W, see "Nb

1 E+3

41

4E+4

!,¡F-h

Niobium-97-

4E+4

3E-9

Ço1.2

qF+3

Y. see ""Nb

4¿

LLI wall
l1 F+4ì

2E+4

2E-9

Table lll
Releases to

Sowers

9E-5

Water
(uCi/ml)

Niobium-98'

W. see "Nb

2E+4

2E-9

Y, see ""Nb

3E+3

3E-7

2E-5

Molybdenum-
90

w sea ""Nh

2E+3

9E+2

2E-5

Monthly
Average
Concen-
trat¡on

tuCi/ml)
9E-6

Y. see ""Nb

2E+3

8E-6

w cee ""Nh

42

3E-7

6E-6

)Þ+:1

LLI wall
l2F+3\

Y. see ""Nb

1E-6

6E-8

W. see --Nb

2E+2

42

1E-6

1E-3

Molybdenum-
93m

Y. see "'Nb

2E+2

5E-ð

9E-5

AF-7

D, all compounds
except those given

3E-8

2E+1

42

2E+3

Molybdenum-
93

3E+3

2t-A
4E-9

1 E+3

1E-4

Y, oxides,
hydroxide, and
MnS"

/E-ð

Molybdenum-
99

3E-9

8E-8

1E-2

42

2ts+iJ

3E-9

2E+4

6E-9

/E-5

1 E+3

D- see ""Mo

1E-6

'lE+3

Y. see'"Mo

1 E+4

2E-10

1E-5

Molybclenum-
101'

3E+3

1E-3

fl caa "-f\ln

43

3E-1 0

2E+3

9E-7

Y. see *Mo

4E+3

2E-11

öts+4

5E-7

7E-4

D, see ""Mo

2E-4

¿F-q

7Er4

5E-7

Technet um-
g3m2

5E+4

2E+3

1E-6

1E-4

V see *Mo

5E+4

1E-6

1E-5

3E-9

7E+3

D, see ""Mo

3E-5

43

9E+3

2E-9

2E-3

3E-5

4E+3

2ts-9

3E-5

2E-5

4E+3

Y. see ""Mo

þE+U

4E-9

Technetium-93

2E-5

D, all compounds
except those given
forW

2È.+4

3E-9

1E-4

iJts-ö

1E-7

/l-+:{

LLI wall
11 E+3)

2E+4

3ts-5

1E-7

1E+4

w, oxroes,
hydroxides,
halides, and
nitrates

EE-ö

2E-6

3E-4

5E+3

2E-5

1E+3

7E-8

¿E+¿

4l-14

1E-8

St wall
/5F+4\

3F+3

3E-4

7E-6

D qêê --"'Tn

3E-4

6E-6

W. see """'Tc

6E-9

¿E-4

:¿E-ö

2E-4

1 E+3

lE+4

8E-8

1 E+5

3ts-5

't E-6

2E-A

3E-3

zE-ö

1 E+5

2E-3

8E-9

6E-7

2E+5

2E-10

Fìt--5

3E-4

3E+4

4E-9

6ts-5

3ts+5

6E-5

5E-5

2È-9

öts-5

2F-7

7t'+4

trts-4

2E-5

1 E+5

1E-4

T9

2E-7

5E-4

2E-1

iJts-5

7E-4

4E-7

4E-5

2E-4

1E-3

1E-7

7E-3

1E-7

'tE-2

4E.4 4E-3



Atomic
No.

Radionuclide

43

43

Technetium-
94mz

43

Technetium-94

4S

Technetium-
95m

Class

43

f) see """'Tc

Iechnetium-95

\ / cae o""'Tn

+ó

Technetium-
g6m2

D. see'""'Tc
W, see """'Tc

43

Table I

Occupational Values

Col.

Technet¡um-96

D. see "'"'Tc

Oral
lngestion
ALI(t¡Ci)

W. see'""'Tc

1

Technet¡um-
97m

f) see ""'Tc

43

W. see """'Tc

D. see "'"'Tc

2E+4

Col 2

43

W see """'Tc

Technetium-97

f) cee "o"'Tc

9ts+3

ALI(pOi)

43

tnnâ

W, see """'Tc

Technet¡um-98

D, see --"'Tc

4E+3

4E+4

I :ôt :1

4iJ

Technet¡um-
99m

6E+4

Table ll
Eff luent Concentratlons

1E+4

DAC
(pCi/ml)

2E+4

W, see """'Tc

Technetium-99

2E+4

D eêe --"'Tô

43

2È.+5

5E+3

W. see """'Tc

CÔ|. 1

2E-5

fl cce o""'Tc

2È+3

2É-5

Alr
(uC¡/ml)

2E+3

2E+4

W. see """'Tc

8E-6

Technetium-
1012

2E+4

D- see "'"'Tc

43

1E-5

5E+3

3E+5

W. see "'"'Tc

zÞ-tt

6E-8

uot. z

D, see """'Tc

2E+5

8E-7

8E-8

Table lll
Fleleases to

Sawers

Water
(yCi/ml)

Technetium-
1042

3E+3

9E-6

3ts-ö

44

2Ê+3

4E+4

8E-6

W, see """'Tc

3E-8

7F+3

1E-4

StWall
l7E + 3)

D, see'""'Tc

8E-9

Monthly
Average
Concen-
trat¡on

hßi/mll
3E-4

1 E+3

1E-4

3E-9

Ruthenium-94:

1E-6

3h-ö

1 E+3

'tE-4

8E+4

W, see -""'Tc

9E-7

3E-8

5E+4

44

D, see'""'Tc

3E-6

4E-7

6E+3

5E-5

4F+3

3E-7

Uts-i'

2ts+3

5E-9

3E+2

Buthen¡um-97

W cep """'Tc

M

5E-7

1E-4

2E+5

3E-9

1E-3

D, all compounds
except those given
forW and Y

2E-5

2E+5

9F+4

2E-3

:¿E-O

st wall
(1 E+5)

1E-8

5E-4

Ruthenium-103

ÃF¡:ì

44

7E-7

l, hâlrdêa

St wall
/4tr¿3\

'lE-7

3E-5

Y, oxides and
hr¡rlrnvidec

2C:9

1E-3

6E-5

2F+4

7E+2

tE-ó

Ruthenium-105

44

f) cae -Fhr

St wall
l3F+41

1E-4

6b-5

8E-9

:ìF¿5

2E-2

\Â/ cee "-Flr r

2l--t;

2È-9

Y. see -Ru

4E-10

3E-4

Buthen¡um-106

I I CAÂ Htt

4E+5

2E+4

2E-7

3E-7

5E-4

W eac *Flr¡

7E+4

3ts- /

45

1E.4

6.F-4

Y, see -Ru

1E-5

fl cec .-Fùr

öts-Y

9E+4

W. see 
*Ru

2E-4

Hnodrum-99m

4E+4

9E-10

't E-3

V caa "-Flrr

8E+3

.ìF-¡r

bts-3

D, see -Ru

5E-7

fiÞ-5

tit-+lt

1E-4

4E-5

6E+4

2È.+3

W. see *Ru

5ts- /

¿E-5

1E-2

Y, see -Bu

1F-7

2E+4

D, all compounos
except those given
fnr W and V

I ts+4

5ts+3

2E-3

3E-5

6F-4

1 E+4

'tE-7

¿E-5

2E+3

vv nâil.|es

6E-8

I E+3

2FL2

öts-tt

LLI wall
lDFt2\

6È.+2

4E-4

5E-6

1 E+4

9t--H

2E-2

5E-6

1 E+4

8E-E

7E-7

2E-4

1E+4

4¿-t

3E-8

¿E+4

9b+1

3E-7

2È.-A

4E-3

6E-6

2E-8

6ts-ti

5E+1

2E-9

5E-6

1 E+1

2E-3

1E-9

1E-4

4E-8

9E-10

6E+4

2È-6
2E-8

2¿-A

ab+4

3ts-5

20

2E-ð

bts-g

1 E-10

1E-3

2E-5

7Ê-5

8E-11

:{F-5

iJts-4

2E

8E-8

11

Uts.O

7E-4

1E-7

2È-4

Uts,-5

2E-3



Atomic
No.

Radionuclide

45 Hnoorum-Y9

45

Class

Rhodium-100

45

Y, oxides and
hv¡lrnvidcs

Rhodium-'101m

D see'""'Rh

45

W cca """'Rh

Table I

Occupational Values

Y. see "'"'Rh

r:ôt 1

Oral
lngestion
ALI (uCi)

Rhodium-'101

45

fl cca """'Flh

W. see """'Rh
v saa "'"'Fìh

Rhodium-102m

D. see """'Rh

CoL2

W. see -'"'Rh

4b

Y. see'""'Rh

2E+3

ALI(uGi)

n cee oo"'Flh

lnhâl¿

W. see -'"'Rh

Rhodium-102

45

tion
Col.3

Y- see """'Rh

tE++

2E+3

D, see ""'Rh

Table ll
Eff I uent Concentrations

DAC
(uCi/ml)

3ts+U

2E+3

Hhodium-
103m2

45

6E+3

W. see --"'Rh

2t:+3

llal I

3E-s

Y. see """'Rh

5E+3

Air
(uCi/ml)

Rhodium-105

ñ cac """'Flh

4E+3

1E-6

2E+3

w eaa o""'Rh

4E+3

9E-7

45

Y, see """'Rh

1E+4

8E-7

9E-8

cô|.2

8E+3

f'l eea -'"'Flh

:zE-ö

1 E+3

Table lll
Releases to

Sawars

W, see """'Rh

LLI wall
11 E+3)

8E+3

Water
(pci/ml)

2E-6

Rhodium-106m

4E-9

45

v eac oo"'Flh

5E+¿

2È-6

3E-9

D, see """'Rh

8E+2

5E-6

3ts-9

2È.+2

MOnm,y
Average
Concen-
trat¡on

tuCi/mll

4E-tt

Rhodium-107'

7E-9

5F+2

6E+2

3E-6

w saa oo"'Flh

6E-9

3ts-5

46

2E-7

5E-9

Y. see """'Rh

3E-7

f) eec ""'Flh

2È:ó

4E+2

4E+5

6E-8

W. see """'Bh

1E+2

1E-8

2E-5

Palladium-100

)F- t

V cao """'Flh

9E+'l

1E-8
7E-10

D, see'""'Rh

3E-4

2È+2

lLl-+:1

4ö

6E+1

1E-9

LLI wall
/4tr+11

2E-7

8E-5

2E-10

1 E+6

5E-E

w scc o""'Flh

7E-10

2E-4

1 E+6

4E-8

Palladium-101

Y. see """'Rh

46

1 E+6

7E-8

3E-5

D, all compounds
except those given
for W and Y

8E+3

I F+¿l

2b,-A

5E-1 0

8E-4

5E-4

2E-10

Palladium-103

W n¡trâtes

5E-4

1E-10

6E+3

Y, OXTOeS anq
hvdroxides

2E-5

4ö

7F¿¿.

5E-4

2E-10

6ts+ij

St wall
/Otr¿¿ì

3ts-4

5t-6

8E-'11

3E{4

D cêê'--Prl
W, see '*Pd

4È.+4

2E-ö

Palladium-107

4E+4

2E-6

V ecc'--Pd

3ts-tt

8ts-tt

2E-6

D, see '""Pd

1 E+3

/l-+h

4ö

2É-6

2E-4

2F-e

1E-5

2E-5

6E-3

3E+5

W cêê'"-Pd

Pallad¡um-109

1E-5

9E-9

Y, see '""Pd

iJts+5

8E-5

1E-4

1 E+3

D, see '--Pd

aE-9

1E+4

4E-8

5ts-5

5E-ö

1E-4

6E-2

1 E+3

W, see '*Pd

5E-8

1 E+3

1E-4

AF¿1

V eêê'--Pd

3È-7

LLI wall
17tr¿llì

6E-7

D, see '""Pd

3E+4

1E-4

3E+4

5E-4

4E-7

5F-7

3E+4

3E-7

6E-7

fìt-+:l

lFg

LLI wall
l4F+4\

2E-9

1E-3

I E-5

1E-3

1E-5

4E+3

2F-A

1E-5

4ts+3

2E-9

2E+3

.t ¡--fì

2E+4

2E-5

Kroneys
l2E+4\

5E-8

1E-2

5E-8

2E-6

tÈ+3

4E-8

1E-6

4E+2

9E-9

9E-6

6ts+3

2L

2E-4

2E-4

cits-Y

3E-6

sE-9

2E-7
3E-6

3E-8

1E-4

2E-3

1E-8
6E-10

9E-9

5E-4

1E-3

3E-5

5ts-3

3E-4



Atomic
No.

Radionuclide

47 Silver-102'

Class

47

W see'""Pd
Y. see '""Pd
D, all compounds
except those given
for W and Y

Silver-103'

4t

Table I

Occupational Values

I;ôt 7

W, nitrates and
cr ¡lf idac

Oral
lngestlon
ALI(uCi)

Silver-104m'

47

Y, oxides and
hrrdrnvirlcc

Silver-10f

D. see '"'Aq

47

CôL2

W, see '--Aq

5E+4

Y. see '"'Ao

ALI(yOi)

lnhâlr

sÎ wail
l6E+41

Silver-105

D- see '"'Ao

4t

W. see '"'Ao

rtlon
Col.3

5ts+ij

Y. see '"-Aq

5E+3

Silver-106m

Table ll
Etf luent Concentrations

f't cee '"'Ân

47

DAC
(pCi/ml)

2F+E

W. see '"'Ao
V scc'"Ac

4F-+4

Cñl 7

2E-6

Silver-106-

D. see '"'Aq

2E+5

2E.6

Air
(uCi/ml)

W- see '--Ao

4t

2E+5

aE-5

Y. see '"'Ao

3E+4

II êAA AA

1 E+5

W cee'"'Ao

8E-9

COL2

Silver-108m

9E-5

47

1 E+5

Y. see '"'Ao

2E+4

oE-9

Table lll
Releases to

Sewers

Water
(uCi/ml)

1 E+5

D, see '"'Ag

2F-7

8E-5

9ts+4

Silver-1 10m

47

1 E+5

4E-5

3ts+3

Monthly
Average
Concen-
tratlon

htai/mll

W. see '--Ao

1 E+5

;JE-t

5E-5

Y. see '"'Ao

7E+4

5ts-b

Silver-1 11

3ts-/

fl cec'"'Áa

1 E+5

4E-5

8E+2

9E-4

W. see '"'Ao

I ts+5

5ts-5

47

1E-7

Y. see '"'Aq

I E+3

5E-5

2E-7

fl qec '--Än

2È+3

3E-5

6E+4

2E-7

W. see '"'Ao

2E+3

ÞI. Wall
l6E+41

Silver-1 12

öts-5

47

1E-7

V qac'--An

7e+2

6E-5

9E-3

2E-7

D, see '"'Ag

5E-4

9ts+Z

4E-7

2E-t

9E+2

7E-7

Silver-1 15'

1E-7

6E+2

2F+5

/È:t

W eêê'--Añ

2E-7

4E-4

48

3E-7

Y. see '"'Ao

2E-7

4E-7

ñ cce'--Âa

2E+5

5E-3

1E-9

5E+2

4E-7

W. see '"'Ao

2E+5

2E-9

Cadmium-104'

3Þ-4

aE-5

V ccc'"'Ân

2E+2

2E-9

D, see '"'Ag

4E-3

3È+2

1E-9

Qt+2

LLI wall
11 E+31

2E+1

1E-9

9E-5

4E-5

'lE+2

1E-9

48

8E-5

W. see '"'Ao

2E+2

3E-3

1l-- I

EE.ö

Y. see '"'Ao

9E+1

D, all compounds
except those g¡ven
for W and Y

1E-7

1E-5

Cadmium-107

3ts+3

2F+:4

1E-8

3E-7

Liver
l2F+3\

4E-4

5ts-ö

3E-/

w, sumoes,
halides, and
nitrâfês

8E-8

3E-1 0

9E+2

3F+4

4E-ö

4E-10

9ts-4

St wall
/âtr¿4\

9È+¿

1É-4

6F-7

3E-1 1

Y, oxides and
hvdrovides

8E+3

2E-10

1 E+4

fl cac '"-Cd

3E-10

9E+3

4È-t

9E-6

W. see '-Cd

1E-10

¿E+4

ql-¿.4

4E-7

9E-3

3Þ-6

2E-9

4E-6

6E-6

9E+4

4E-6

öts+4

1E-9

9E-5

4E-5

1E-9

7E+4

1E-8

2E-5

1E-8

zts,+A

4E-5

1 E+5

6ts-5

1E-8

iJts-5

'lE-7

3E-5

1 E+5

4E-5

2E-4

5E+4

5E-5

tE-t
'lE-7

6E+4

22

9ts-ö

5ts-5

4E-4

4E-4

2E-7

2E-5
zE-5

3E-4

2E-t

4E-3

ats-ö

8E-8

3E-3

Uts-4 3E-3



Atomic
No.

Radionuclide

48 Cadmium-109

Class

48

V sec'--Cd
D, see '*Cd

Cadmium-1 13m

Table I

Occupatlonal Values

W,

Cttl 1

48

Oral
lngestion
ALI(uCi)

see

Y, see '"-Cd

cd

D, see '-Cd

Cadmium-113

ad9

3F+2
Kidneys
(48+2\

W, see '-Cd

ALI(uC¡)

48

lnhâ âl¡ôn
AoL3

Y, see '-Cd

5E+4

D, see '*Cd

Cadmium-1 15m

a.Þ+1

Table ll
Efluent Concentrations

Kidneys
16F+1ì

DAC
(pCi/ml)

2F+1

4ö

Kidneys
f4E+1)

W, see '-Cd

1E+2
Kidneys
llFtD\

Col. 1

2E-5
1E-8

Cadmium-l15

Air
(pCi/ml)

Y, see '"-Cd

1E+2

D, see '-Cd

2E+O

48

Kidneys
/r'.tr¿Oì

hF.H

7E-8

Ço1.2

2E+1

Kidneys
13E+1)

W, see '-Cd

laDle lll
Releases to

Sewers

Water
(uCi/ml)

8F+O

uaomrum-t I /m

7E-1',1

Kidneys
(1E+1)

4ö

5h-ö

Y. see '-Cd

1E-9

D, see '-Cd

1 E+1

2E-10

MOnwy
Average
Concen-
trat¡on

htai/mll

cadm¡um-117

49

2F+O

Kidneys
l3E+Oì

W. see '-Cd

4Þ-lt

2E-10

6E-6

3È+2

V eee'-Cd

ÂF+O

lndium-109

f) see '-Cd

Kidneys
11E+1)

5E-'12

5E-9

W, see '-Cd

sE-10

Y. see '--Cd

1E+1

2E-11

4V

D. see '-Cd

6E-s

5E+1

9F+2

Kidneys
18E+1)

\Â/ eee '-Cd

LLI wall
(1 E+3)

3E-9

2E-11

5E-7

49

Y, see '-Cd

lndium-1 10'
(69.1 min)

D, all compounds
except those given
fnr W

'lE+2

5ts- t i¿

6E-9

49

1E+2

lndium-1 10
(4.e h)

2E-A

5ts+3

I F¡?

W, oxides,
hydroxides,
halides, and
nilrâlêq

49

2E-'11

5E-6

lndium-1 11

5E-8

1 E+3

49

2E-1'l

4E-7

5ts+3

6E-8

1 E+3

lndium-'l 12'

D. see '""1n

tìt-- /

1E+4

49

1E-10

W- see '""1n

2E+4

lndium-113m'

D sêê'-'ln

¿E++

2E-10

1 E+4

\Â/ caa'""1n

5E-7

2E-10

lndium-1 14m

1E+4

4E-6

D eêa'--ln

oE-t

49

4E-6

2E+4

2F-9

W. see '""1n

5E-6

f) cec ''-ln

I ts+4

7E-6

4E+4

W. see '""1n

6ts-ö

lndium-'l 15m

2È-9

fl cop'"-ln

2E+4

5E-6

2E-9

W. see '""1n

4E-5

6E+4

tÈ-6

2E-8

D, see '""1n

5E+3

6E-6

1E-5

zE-A

2E-5

2E-8

4E+3

W, see '""1n

2E-ö

4È+4

zE-A

D, see ''-ln

3E-5

6E+4

6E-5

¿E+5

2È.-A

2t:+4

1E-4

6E-8

2E+4

5ts+4

6E+3

ots-5

2E-5

6ts+3

2E-5

9E-6

i<F+2

6E-4

LLI wall
l4Ê.+2\

6E+5

7E-6

3E-4

/b.+5

8E-6

1 E+5

3ts-6

6E-8

6E-4

:¡¿E+5

I ts+4

3E-6

8E-8

6E+1

3E-4

2E-8

3E-4

3E-ö

3E-3

6E-5

1E+2

vts-9

2E-4

23

öts-5

4E+4

9E-9

3E-A

gts-/

7E-5

r E-6
2È-t

4ts-ö

6E-5

3E-7

2E-5

2E-3

9E-1 1

2E-3

tÈ-4

1E-10

tE-4

6E-4

6Ê-A

2E-2

5E-6

tE-;J

2E-4

5ts-5

2E-3



Atomlc
No.

Radionuclide

49

49

lndium-1 15

49

lndium-1 16m-

49

Class

lndium-1 17m-

\^, cêê '*ln

49

lndium-1 1Z

L'. See tn

W. see ''-ln

lndium-119m'

t) eeê tn

w- 
""" 

lo9ln

Table I

Occupatlonal Values

50

Côl 1

Oral
lngest¡on
ALI(t¡Ci)

fl see'""1n
W, see ''-ln

Tin-1 10

Í'ì cee'"oln

W see'""1n

Cô|.2

u, see rn

4E+1

ALI(t¡Ci)

50

lnhalation

2E+4

W- see '""1n

50

D, all compounds
except those given
forW

5E+4

col.3

Tin-1 11'

I ts+4

1 E+0

Table ll
Etiluent Concentrations

DAC
(pCi/ml)

5E+0

W, sulfides,
oxides, hydroxides,
halides, nitrates,
and stannic

6E+4

Tin-1 13

8E+4

50

lE+5

Cñl I

2È.-5

/ll-+4

3E+4

6E-10

St wall
/6F+4ì

Air
0Ci/ml)

4E+4

2ts-9

lin-117m

fl eec ' '"Sn

2E+5

50

3E-5

W. see ""Sn

zE+5

4E+3

5E-5

7E-8

CÔL2

D, see "-Sn

1 E+5

1E-5

2E-12

Table lll
Releases to

Qorrua¡e

Water
(pCi/ml)

fin-1 19m

8E

2¿-5

5U

W. see ""Sn

7E-5

't2

1E-7

1 E+5

9E-5

D, see "-Sn

1E+4

zE-'1

MOnwy
Average
Concen-
tral¡on

htailmll

ÃF-5

t¡n-121m

5ts-ö

5E-7

5U

6E-8

7E+4

W, see ""Sn

1 E+4

2E-7

6E-5

3E-4

D, see ""Sn

3E-7

2E+3

5E-6

f¡n-121

LLt Wail
l2E+3ì

2E-7

50

2E-4

\,/V ccc ' '-Sn

5E-6

2E+5

5E-6

D, see ""Sn

50

8E-4

2E-7

2E+3

3E+5

Tin-123m'

3ts-U

LLI WAII
l2E+31

2E-8

1 E+3

\lV cee ' '-Sn

2È-3

f¡n-123

7E-4

D, see ""Sn

50

9E-5

2E.-ö

5E+2

3E+3

6E-3

LLI WAII
l4E+3)

1E-4

1 E+3
Bone sud

l2E+3ì

5ts-b

W. see ""Sn

5F-7

t¡n-125

fl caa ' '"Rn

50

\,V ccc ' '"Sn

3E+3

1 E+3

tE-3

3E-7

LLI wall
l4E+3.|

2E-7

D, see ""Sn

2F +:1

4E-7

5U

5F-7

Tin-126

2È-9

5E-4

50

\Â/ ccc ' ''Sn

1 E+3

fìF+:{

fin-127

LLI wall
lAtr+3,|

6E-7

9F+2

D, see ""Sn

8E-10

1E-3

1E-6

Tin-128'

3E-9

5E+2

W cac ""Sn

5t+4

3E-5

4E-7

2F+A

D, see ""Sn

2E-9

4E-7

W. see "-Sn

^ÞL2

1E-2

1ìt--!.¡

LLI wall
/4tr¿2ì

D see ""Sn

1E+4

W cec ""Sn

3E-5

2E-7

1 E+5

D. see ""Sn

1E-9

irts-4

6E-6

1 E+5

4ts+2

W, see "'Sn

't t--!a

LLI wall
fÃtr+2ì

t\F+2

6E-5

5E-6

8E-10

IJE-4

5E-5

2Ê+2

3È.+2

)Þ-'4

6ts-5

9l-+2

3E-7

7E+3

5E-5

2E-8

crts-4

4¿+2

9E+3

'¿E-l

tE-ö

6E+1

2E-7

4E-7

7E+1

EE-5

sE-'t()

2È+4

5ts-4

2E+4

1E-7

2E-1 0

3ts+4

tE-4

2E-8

4E+4

1b-9

3E-A

24

öts-4

8E-6

9E-6

6E-6

5E-10

8E-1 1

Its-5

7E-3

1E-5

9E-1 1

6E-6

3E-8

9E-5

iJts-8

4E-8

4ts-6

5E-8

6E-5

9ts-5

'tE-4

4ts-5

9ts-4

1E-3



Atomic
No.

Radionuclide

51 Antimony-1 15-

51

Class

D, all compounds
except those given
forW

bl

Antimonv-
116m2

W, oxicles,
hydroxides,
halides, sulfides,
sulfates, and
nitrâtes

Antimony-1 16-

Table I

Occupational Values

51

(;ôt 7

Oral
lngestion
ALI(uCi)

51

Antimony-'l 17

f'l see ""Sh

51

W. see ""Sb

8Er-4

Antimony-1 18m

Col.2

D, see "'Sb

51

Antimony-119

ALI(uCi)

lnhâlet¡ôn

W cea "'Sh

Antimony-120'
(16 min)

D. see ""Sb

Col.3

2C+5

51

W. see ""Sb

Table ll
Eff luent Concentrations

DAC
(uCi/ml)

D see ""Sb

2E+4

51

3E+5

\^/ coc ''"Sh

Antimony-120
(s.76 d)

fl sce ""Sh

Col. I

1E-4

tÞ+4

W, see ""Sb

St wall
laF+4ì

Antimony-122

Air
(UCi/ml)

D, see "'Sb

51

1E-4

7E+4

51

I ts+5

/E+4

W, see "-Sb

3E-7

@t.2

3E+5

Antrmonv-
124m2

f) see ""Sh

Table lll
Releases to

Qauare

Water
(yCi/ml)

6ts+3

51

W, see "'Sb

Antimony-124

5E+3

3E-5

4E:l

D, see ""Sb

3E+5

2E+4

51

6E-5

2E+5

Monthly
Average
Concen-
trat¡on

tuCi/mll

Antimony-125

2E+4

1E-3

1E-4

3E+5

lÂ/ cea ""Sh

1 E+5

2E+4

st wall
lDtr+E\

Antimony-
126m-

fl cea ""Sh

1E-7

zE+4

51

1E-4

W. see ""Sb

2E-7

5E+4

9E-5

D cêê "-Sh

4E-7

3E+4

51

1 E+3

1E-2

'tE-4

W. see ""Sb

Antimony-126

4E+5

9E+2

ðts-tt

f) cec "-Sh

8F+2

9E-6

3h-4

5E-7

W. see ""Sb

LLI wall
/Rtr¡2ì

Antimony-127

2E-5

D, see ""Sb

3E-/

51

5E+5

1E-5

4E-7

2E+3

7E+2

21--Ã

I E-U

3E-8

1 E+3

3E+5

W. see ""Sb

Antimony-128'
(10.4 min)

3E-8

zts+5

2l- +:1

3ts-iJ

f'l ecc "-Sh

51

6E+2

6E-8

9E-4

2E-4

W. see ""Sb

4E'-ö

bÈ.+2

sE-7

D, see ""Sb

1 E+3

5l

6F-7

2E+3

1E-2

5ts- /

7E-5

Antimony-128
(e.01 h)

ats+5

1F-6

6E+5

51

lÂ/ cae ' '"Sh

ht-+4

2E-4

Antimony-129

f,È+2

7C- |

sl wall
l7F+4\

9E-3

D, see ""Sb

51

2E+2

3E-9

4E-l

Antimony-130-

2E-9

2E+3

4E-4

7E-4

¿E-3

5E+¿

3E-9

W cea "-Sh

tiE+z

2È-4

Antimony-131'

5E+2

2E+5

I) cee ""Sh

4E-7

¿ts,-ó

W, see ""Sb

AF+2

1E-7

1E-5

LLI wall
(AF+2\

2E-9

n qêê "-Sh

1E-6

1E-6

zts+5

W see ""Sb

2E-2

zE-l

1 E+3

8E-7

lÈ+2

fl cea "-Sh

1E-5

Rt--5

AF+4

5È.+2

1E-9

W, see ""Sb

st wall
11 E+5ì

3E-10

2E+3

D, see ""Sb

1E-4

3E-9

8E-5

3E-3

7E-10

5E-7

1 E+3

9E+2

3. -7

2E-7

1E-4

L.-¿q

(l:-ö

9E-7

3E+3

3E-5

3E-7

3E-2

4E+5

2E+4

2E-9

4É-7

4E+3

7E-10

2F-4

iJts+ó

tE-5

9E-4

1E+4

3F-q

9E+3

lnyrord
(2F+4\

9E+3

3ts-4

2E-4

7E-6

6E+4

1E-9

2È-fj

8ts,+4

5F-7

1E-6

9E-3

2F+4

4E-6

lnyroro
l4E+4\

Its-þ

4E-6

6È-l

25

3E-5

6E-9

/E-5

3ts-5

5ts-9

I F-5

Its-ij

1E-8

1E-8

I ts-4

9ts-ö

2E-5

1E-7

4E-5

1E-2

6E-8

3E-4

2È-4

4E-4

2È-4

3E-3

2È-3



Atomic
No.

Radionuclide

52 Tellurium-116

Class

5Z

W, see ""Sb

Tellurium-121m

D, all compounds
except those given
fnr W

52

Table I

Occupational Values

Oral
lngestlon
ALI(uCi)

52

W, oxides,
hydroxides, and
n¡lrâlêe

Tellurium-121

Tellurium-123m

D, see ""Te

52

Col- 2

ALI(uCi)

\Â/ ccc ' '"Te

lnhalatlon

8E+3

fellurium-123

D. see ""Te
W- see "'Te

CoL3

2F+4
lhyroro
l4F+4\

52

D, see ""Te

Table ll
Eff luent Concentrations

DAC
(pCi/ml)

2E'+4

5F+2

W sae "'Te

tsone sun
(7F+2\

Iellur¡um-125m

Col. I

52

D, see "-Te

1ts-5

3E+4

Air
(pCi/ml)

3E+3

9E-6

W, see ""Te

Tellurium-127m

2F+2
Bone sun

4E+2\

52

C,ol.2

6F+2
Bone surf

l1 F+31

6E-8

1E-5

Table lll
Releases to

Sewers

D, see "-Te

Water
(pCi/ml)

52

4E+2

3E-8

ellurium-127

4E+3

52

8t-a

W. see "Te

3E+3

5F+2

Tellurium-129m

Bone surf
11 F+3ì

Monn,y
Average
Concen-
tratlon

hßilmll

D, see "-Te

2Þ+2

Bone surf
lâtr+2\

4E-8

52

2E-7

Tellurium-129-

1E-4

2È-6

W. see ""Te

5E+2

Tellurium-131m

1E-6

D. see ""Te

2F+2

5ts-tu

Bone sun
lâF+2\

9E-8

1 E+3

\Â/ ceo ' '-Te

öone sun
(1 E+3)

6E-10

fl cae ""Te

52

4F.+2

W. see "-Te

Bone surl
11 E+31

6E-9

1E-3

2E-7

fl cââ "-Tê

4E-9

aE-a

6E+2

1E-5

W. see ""Te

Tellurium-13'l'

4F+2

Bone sun
1 E+3)

8E-10

D, see ""Te

2F-7

52

4E-5

8E-10

7Ê+2

7E+3

W, see "-Te

?F+2
Bone surf

&E+2\

1E-4

7E-10

2È-7

5E+2

Iellur¡um-132

1E-5

D, see ""Te

3E+2

3E+4

4E-4

2E-9

3E-7

52

2E+4

1E-7

2E+4

W, see "-Te

2E-5

3F+2

6ts+t¿

lnyforo
lâF+2\

1E-9

1E-4

Tellurium-
133m2

2É+2

1E-7

D, see ""Te

6ts+4

1E-9

9E-6

7E+4

tE-tt

6E-10

ÃÞL2

2E-4

3E-7

W, see "-Te

3t+3

fhyroicl
11 E+3ì

2E-5

1E-7

thyroid
/AF13ì

4E-10

3E-5

4E+2

5ts-ö

D, see ""Te

thyroid
l9E+2)

3E-5

9E-6

2E-8
9E-10

2F- I

5F+3

3E-10

2È:4

\Â/ cac ' '"Te

lnyroro
11 E+4)

2F+2

Ihyroid
I7F+2\

9E-E

1E-4

1E-7

¡it-+:l

qF-5

Ihyro¡d
11tr¿4\

7E-6

2F-fl

zE-v

2E+2

4E-4

3E+3

lnyroro
l8E+2ì

1E-3

rnyroro
l6E+3ì

2F-6'

1E-9

)Þ+2
lhyrorcl
lâtr+2ì

8E-6

/È:5

2E-A

9E-A

4E-3

Ãl-¿:ì

Ihyro¡d
/l tr+41

9E-8

2E-8

5E+3

8ts,-5

26

öts-5

1E-9

2Þ-?t

9E-10

2F-?i

öts-4

9E-6

¿E-ö

9E-5

9E-5 9E-4



Atomic
No.

Radionuclide

52 Tellurium-133"

52

Class

Tellurium-134-

D, see ""Te

53

Table I

Occupational Values

AoL 1

W,

Oral
lngestion
ALI(uci)

see te

53

lodine-120m'

D, see ""Te

Col.2

53

lodine-120'

W, see "*Te

I F+l¡

ALI(pCi)

thyroid
l3F+4ì

lnhâlât¡ôn

þit

lodine-121

D, all compounds

Ihyroicl
11 E+4)

r ;ñt :.1

Table ll
Eff luent Concentrations

5iJ

lodine-123

DAC
(pCi/ml)

2E+4

D, all compouncls

rhyroid
16E+41

2E+4
thyro¡d
l2É+4\

53

lodine-124

Col. 1

2E+4

D, all compounds

rhyroid
l6E+4ì

Alr
(uCi/ml)

9E-6

53

lodine-125

2F+4

D, all compounds

lnyroro
/5F+4ì

1 E+4
Ihyro¡d
11 E+4)

2E-8

ÇoL2

9t--

5iJ

lodine-126

2Þ+4

Taþle lll
Releases to

Sewers

Water
(uCi/ml)

D, all compounds

4E+3

thyro¡cl
/Ãtr+4\

rnyroro
l8E+3ì

EE.ö

1E-5

53

lodine-128'

2E+4

D, all compounds

Monthly
Average
Concen-
tßt¡on

htAilmll

I F+4

f hyroro
l3F+4ì

EE-ö

1E-5

53

lodine-129

qF+3

u, all compounos

4E-4

I nyroro
11tr+A\

{F+:{

Ihyro¡d
l1 E+41

7É-8

çtF-6

53

lodine-130

2E+4

D, all compounds

5E+'l

thyroid
l5E+4)

fhyroid
0E+2\

7E-a

6,Þ-fl

5i,

lodine-131

FìE+3

4E-3

D, all compounds

1tr-R

3E-4

4E+'l

rnyroro
(2814\

Ihyroid
11 E+2)

aF-6

53

lodine-132m'

8E+1

D, all compounds

Ihyroid
l3F+2\

2E+1

Ihyroid
(78+1\

2E-8

3F-6

53

lodine-132

6E+1

3E-3

D, all compounds

Ihyroid
(28+2\

2E-4

4F+4
st wall
l6F+4ì

3E-a

7ts-A

53

lodine-133

4E+1

D, all compounds

Thyroid
(1F+2\

1E-4

¡rF+ I

Ihyrord
12E+1ì

2E-A

53

{ ¡--H

lodine-134'

2E-3

I E+5

D, all compounds

AFL2

4E-4

4E-1 0

fhyroid
/1 tr¿îì

54

1F-H

lodine-135

9E+O

1E-3

D, all compounds

3E+1

rnyforq
13E+'ll

1E-4

lnyrorcl
l0E+1ì

3E-10

5E-5

Yonnn-12fì-

4E-3

tF+2

D, all compounds

ztF+:{

thyroro
l2F+3\

2E-6

Ihyroid
11E+4)

2E-10

4E-9

5E+1

D, all compounds

1E-3

4E+3

Ihyroid
l2F+2\

2E-6

2F- I

Ihyroid
l9E+31

3E-7

FlE+3

2È.-5

Sr rhmarcion'

fhyroid
(28+4\

1E+2

1E-6

rnyrorq
l5E+21

4E-11

2F-A

RF+3

2E-5

Ihyrord
l1 E+41

2Þ+4

öts-4

lnyroro
/3F+41

3E-9

¿tF-ti

3È+2

1E-5

Ihyroid
lQtr+2.l

'{Þ+2

2E-7

Ihyro¡d
llìF+3ì

2E-10

3E-6

5E+4

8E-3

2E-5

1F-7

3ts-ö

2P+ a

zts-tt

lnyroro
l4E+3)

1E-6

zts-8

2F-h

27

2E-4

1E-4

1E-9

7E-7

1E-5

6E-a

tE-4

1E-5

1E-3

/È.-6

6E-9

1E-3

4E-8

4E-4

/ts-5

3ts-5

4E-3

3E-4



Atomic
No.

Radionucllde

54

54

54

Xenon-121-

54

Xenon-1 22

54

Xenon-1 23

54

Xenon-1 25

54

Xenon-1 27

Glass

54

Xenon-129m

54

Suklmersion'

Xenon-1 31 m

54

Xenon-133m

Sr rhmarsion'

54

Xenon-133

Srbmersion'

54

CoL 1

Xenon-1 35m'

Submersion'

55

Table I

Occupational Values

Xenon-1 35

Suhmersion'

Oral
lngestion
ALI(uOi)

55

Xenon-'138'

R¡ rhmarcinn'

Cesium-125'

Srhmersion
Submersion'

55

Sr rhmersion'

CoL2

ôê¡r rm-'127

Submers¡on

nr-rGcD 
I

esium-129

Submersion'

hh

Cesium-130-

Submersion'

55

D, all compounds

55

CoL3 I

Cesium-'131

Table ll
Etf luent Concentrat¡ons

Cesium-132

DAC
(uCi/ml)

h¡r

r'l

Cesium-134m

55

âll nômôôlrncls
fì âll nômnôilnds

D, all compounds

55

2E-6

(lês¡um-134

Ã5

7ts-5

Air
(pCi/ml)

Cesium-135m'

55

ôacir rm-1âÃ

6E-6

fl âll .ômnôr rnrts

þb

2E-5

D_ âll comDounds

5F+4

(ìêc¡ilm-136

D, all compounds

St wall
l9F+41

1E-5

c;es¡um-13/

1E.E

56

2È.-C

Cesium-138'

3E-7

Table lll
Releases to

Scwars

Water
(uCi/ml)

^F+¿

4E-4

5ti

3E-8

f) âll nômnôilnds

2 +4

5tt

1E-4

7E-A

D, all compounds

6t

1 E+5

Barium-126-

fl âll nômôôllnals

1E-4

6E-8

st wall
11 E+5)

Monnry
Average
Concen-

tt¿t¡on
ûÊílmll

Bâr¡um-128

9E-6

9É,-7

5fì

fì âll 
^ômnôilnriq

Barium-131m'

1E-5

2E-6

56

D âll cômnouncls

9E+4

4E-6

+4

D, all compounds

6E-7

3F+4

:¡3

6t-5

1

2E+5

Bar¡um-131

bts-/

St wall
l1 E+5)

:+5

¡ì¡i

Barium-133m

4E-8

D. all compounds

56

7E-8

4E-5

7Ê+1

5o

f) âll cômnôunris

3E+4

2E-8

56

D, all compounds

4Fß

Râr¡um-133

1 E+5

I t--h

2Ê-7

aE-5

Bâr¡um-135m

1 E+5

/l+2

Barium-139'

4F+2

56

D. all comoounds

1

Barium-140

1F-7

D, all compounds

1F-5

-+)

1F+2

5tt

2

5E-A

St wall
11tr¡4\

.tA

2E+5

)F -?ì

57

3F-7

6F-5

Barium-141-

1 F+3

1E-3

ll âll nnmnôr tnft(

6E+3

'lF+2

Barium-142'

D âll cômôounris

2E+2

5

Lanthanum-
1sf

9E-4

4È-r1

D. all comoounds

/tl--'1

taÞ+4

3F-4

6E-9

8E-5

D, all compounds

St wall
lÃtr¡6\

5t

2F-7

6Þ- /

1E-3

1E-2

3F+3

3E-7

57

2E+4

D. all comoounds

AF-ß

Lanthanum-132

2F+3

,F+:{

2E-1rJ

3E-4

LLI wall
l3E+3ì

9E-3

D, all compounds

2E-5

1 E+6

4t

3E-7

/tl--5

3F-3

D, all compounds
except those given
for W

Lanthanum-135

2E-9

2F+3

2E-3

qF-1rl

1E-2

6E-6

{F+:{

FU-¡:{

Lanthanum-1 37

2l--1Il

W, oxides and
hrrdrnvi¡les

1É+4

9F+3

7E-7

9F-7

ßF-A

3F-3

6E-4

1E-3

LLI wall
l6F+2ì

l- +:)

4E-4

f) see'"'L-a

1F-5

lÂ/ cec 'o'l a

/È+2

2E-8

tìb-6

2¿-2

1 E+4

D. see '"'La

È.+4

;_6

2E-9

1F-6

¿1F-¡i

5E+4

3ts+4

lÂ/ qcc '-'l a

t¿t--Íi

2F-ß

5E+4

1 E+3

ñ caa'"'la

4E-4

1E-2
1E-4

3F-7

8E-5

6F-5

I E-a

5F-Éi

7E+4

1F-A

1E-5

f Þ-1\

I t-5

1 E+5

3E+3

ÃF-7

1 E+5

7E-3

4E-3

9E-10

4È.+4

2E-A

4E-5

3E-5

öts-4

2E+5

4E-8

6E-5

7F-5

'lE+4

4E-5

2E-9

1 E+4

5E-5

7E-2

1 E+4

2F-5

1 E+5

4E-5

1E-7

AF.A

tE-5

9ts+4

2E-4

2E-7

28

6F+1

4E-4

4ts-ei

zE-t

EE-IJ

5E-6

2È-4

4ts-5

2E-7

3E-4

4F-4

4E-5

2E-3

tE-4

:{F-H

1E-8

6E-4

2E-A

ðts-5

1E-7

3ts-3

1E-7

7E-3

4E-5

ttE-3

5E-4

2E-4

4E-4

5E-3

2F-3



Atomic
No.

Radionuclide

57

5l

Lanthanum-138

Class

57

Lanthanum-140

57

W, see '"'La

Lanthanum-141

Table I

Occupational Values

57

Col. 1

Lanthanum-
1422

D. see '''La

Oral
lngestion
ALI(t¡Ci)

W. see '"'La

Lanthanum-
1432

D. see '''La

58

W, see '"'La
D. see '''La

CÔ|.2

W see '"'La

Cerium- 134

ALI(uCi)

f't cen '"'l a

lnhâlâl¡ôn

W. see '"'La

58

Liver
(7E+1)

D, see '-'La

9E+2

?Âl 3

Table ll
Etf I uent Concentrations

58

DAC
(r.¡Ci/ml)

6b.+¿

{l-+2

Liver
('!\F+2\

Cerium-135

W. see '"'La
W, all compounds
except those given
for Y

4h+3

llnl I

4E+0

Cerium-137m

58

1 E+1

Air
(uCi/ml)

öE+3

Y, oxides,
hydroxides, and
fhrorides

1É-7

1 E+3

5ö

1 E+3

4E+4

uenum-13/

9E+3

1 E-10

W. see '-Ce

ut wall
l4E+4\

C,ôl 2

1E-9

58

1E+4

Y, see '-Ce

Table lll
Releases to

Sewers

6E-9

Water
(uCi/ml)

Cerium-139

2E+4

W, see '*Ce

6E-7

4E-10

3E+4

5È+2

5E-7

Cerium-'141

LLI wall
/4tr+2ì

1 E+5

58

4ts-O

5E-12

Monmry
Avenge
Concen-
trut¡on

tuCi/mll

V qac'-Ce

5E-6

2E-11

W. see '*Ce

9b.-6

9E+4

2E-9

Y. see ''-Ce

Cerium-143

1E-5

2E-9

W. see '*Ce

7F+2

5A

2E+3

4E-5

1E-8

Y, see '"-Ce

1E-5

2E-8

W, see '--Ce

7E+2

2t¿:4

3E.E

Cerium-144

LLI wall
l)tr+a\

4E-5

9ts-b

59

5E-8

3ts-7

V cae'"-lìp

4E+3

tÞ-l

5E-5

W, see '-Ce

1E-4

4E+3

5E+4

Praseodym¡um-
136-

3E-7

4t-+:{

1E-4

1E-7

9E-5

5E+3

Y. see '-Ce

I F-9

W, see '-Ce

2E-6

4E+3

59

5E-4

2F+3

5E-4

1E-6

LLt Wail
(28+3\

1 E+5

9E-10

2E-6

1 E+5

59

Y. see ''-Ce

1E-3

Praseooymrum-
137-

W, all compounds
except those g¡ven
for Y

E¿+2

59

5ts-g

1F¿:{

7E+2

8E-6

zE-ö

LLI wall
/1 tr¡î\

Praseodymium-
138m

5E-9

5E-3

7FL2

6E-5

Y, oxides,
hydroxides,
carbides, and
fluorides

59

fi l--!¿

5E-5

Praseodymrum-
139

3E-7

6E+2

2tL2

LLI wall
1lltr+2ì

3E-7

2E-5

5E-9

2þ+:f

8E-5

Praseoodymium-
142m'

\ / cêê '-'Pr

1l-- l

2E-7

Y, see '""Pr

2E-7

\ / caê '--Pr

2E+3

3E-5

5l-+¿

I E-9

St wall
l7F+4\

2E-7

Y. see '""Pr

3E+'l

gts-tu

\Â/ qee ''-Pr

taÞ- I

2È-4

1F-9

Y. see ''"Pr

7E-4

1 E+1

\Â/ cee '""Pr

f¿-l

2F+5

Y. see '""Pr

3E-4

Uts.] U

tE-5

1F-A

4Er4

3E-9

2E+5

7E-3

3E-5

1E+4

tit-9

;¿ts-9

1F-4

4E-1 1

tE-4

4E+4

2E+5

2E-5

I E+5

9ts-þ

8Er4

¿E-11

3E-4

5Er4

3E-7

4È.+4

1 E+5

3E-6

6ts-5

1 E+5

3E-7

6E-5

2E-4

2E+5

2C-5

29

1 E+5

2E-5

1E-3

5E-5

2E-7

3E-5

5E-5

2E-7

7E-5

öts-u

öE-5

6E-8
2E-7

'lE-2

5E-4

2E-7

2C-1

1E-4

zE-l

6E-4

5E-3

1E-3

1E-3

6E-3

1E-¿



Atomic
No.

Radionucllde

59

59

Praseooymrum-
142

Praseodymium-
143

59

Class

Praseodvm¡um-
1ig'z

W. see '""Pr

59

v cca tooPr

W, see ''"Pr

59

Praseodym¡um-
145

Table I

Occupational Values

Col

Oral
lngestion
ALI(pCi)

V qca'""Pr

Praseodymium-
147'

1

W, see '*Pr

öU

1 E+3

Y. see ''"Pr

a ;frt

Neoodymium-
1 36-

W, see '""Pr

Y. see '"Pr

9l-+2

ALI(uOi)

LLI wall
l1 F+3ì

nhâ

W,

öU

see Yl

2E+3

COL3
ôn

zE+ó

60

Y. see '""Pr

{F+4

Table ll
Etf I uent Concentrations

DAC
(pCUml)

St wall
l4F+4\

8F.+2

Neooymrum-
138

W, all compounds
except those given

60

Neodymium-
139m

Côl 1

gts-/

Y, oxides,
hydroxides,
carbides, and
fhrorides

itts+iJ

tÈ.+2

60

8E-7

Air
(uCi/ml)

1 E+5

Neordymium-
1 39-

3E-7

5F+4

60

st wall
laF+4'|

Neodymium-
141

W sec ''"Nd

1 E+5

3E-9

coL2

3E-7

Y, see '""Nd

9E+3

3E-9

Table lll
Releases to

Sewers

Water
(uCi/ml)

Neodymium-
147

5F-5

W cea'""Nd

8E+3

'lE+4

60

1E-9

Y. see '""Nd

2E+5

W- see '"-Nd

5E-5

60

MOnmty
AveHge
Concen-
trat¡on

htAi/mll

9E-10

1E-5

Y see ''"Nd

Neodymium-
149-

4E-6

2E+5

lÂ/ <aa '""Nd

2E-7

3E-6

61

6E+4

V cap 'o'Nri

Neodymium-
151-

t{l--¡r

2É-5

W, see '""Nd

2Ê+3

2E-7

Promethium-
't4f

5ts+4

1E-4

1E-8

8ts.5

5E+3

Y see ''"Nd

1E-8

¿E-5

6E-4

W. see '""Nd

3E-7

9ts+4

2E-4

V câê'--N.l

6Ê+3

W see'""Ncl

2E-5

5E+3

61

2È+5

4ts-5

3E-7

V ece'--Nd

2E+4

8E-8

W, all compounds
except those given
for Y

I ts+4

6l

6ts-3

1 E+3
LLI wall
l1 E+3ì

3E+5

Prometh¡um-
143

3E-6

1E-3

3t+5

8E-8

ol

2E-6

7E+5

4E-4

|-romelntum-
144

//ts-6

Y, oxides,
hydroxides,
carbides, and
fh roridee

6E+5

1 E+4

2È-4

6E-6

9Þ+2

|-romelntum-
145

1E-4

9E-9

ol

7E+4

1E-2

1E-4

tc-Y

W. see '-'Pm

3E-4

2E-8

EÈ+2

ftil

5E+4

V cee'-'Pm

3ts-4

iJts+4

Prometh¡um-
146

2È-A

2E-3

W. see '-'Pm

4E-7

2E+4

5E-7

St wall
16F+4ì

lJts-5

V cea'-'Þm

4E-7

2È.+5

Prômêlnil rm-

W, see '-'Pm

2E+5

1E-6

4È-l

te-5

zts+5

9E-7

1E-5

't E-9

V caa'-'Þm

1E-5

1E-3

W. see '-'Pm

3E-4

8E-5

5E+3

Y. see '-'Pm

Eb-5

¿E-3

1E-9

2È.+5

t^,

tÈ-4

öts-þ

4E-8

1 E+3

3E-8

1E-2

2È-5

3Ê-7

1 E+4

6ts+2

Þm

Sts-/

2E-2

7E-5

tts,+z

3E-7

'tE.4

1E+2

2E+3

1E+2

2E-4

9E-4

2tL2

Bone surf
l9FtD\

2E-t

¿lt-+:l

3E-7

2E-7

5E-A

2E+2

Its-3

5E-8

5E+1

EE-4

9ts-3

4E+1

/l--H

8E-10

1E+2

1E-9

30

2E-10

8E-8

2E-10

2E-6

EE-3

zE-ö

7E-5

3E-10

5E-8

3E-10

2E-5

7E-11

6E-1 1

1E-4

7E-4

2E-4

zE-5

I t--:l

2E-4



Atomic
No.

Radionuclide

61

147

61

Promethium-
148m

Class

Prometh¡um-
148

61

Y, see '-'Pm
W, see '-'Pm

Prometh¡um-
149

Table I

Occupational Values

61

Col. 1

Y. see '-'Pm

Oral
lngestion
ALI(uCi)

W, see '-'Pm

61

Promelnrum-
150

62

LLI WAII
l5E+3ì

Y. see '''Pm

I :t1t ')

Promethium-
151

W, see '''Pm

62

ALI(uOi)

Samarium-
'141m2

7E+2

tnhâ tâ1rôn

Y. see '-'Pm

Bone surl
l9F+2\

ttz

Samarium-141'

W. see '''Pm

COI.3

^2

4F+2

Y. see '-'Pm

Table ll
Effluent Concentrations

tiz

LLI wall
l5F+2ì

DAC
(uCi/ml)

1Ê+2

\Â/ qce '''Pm

Samarium-142-

óE+Z

Y. see '-'Pm

Samarium-145

W, all compounds

öz

Col.

samarium-146

3E+2

1 F+3
LLI WAII
(1 E+3)

5È+2

Air
(uCi/ml)

W,

1

6ts-6

öz

Samarium-147

all compounds

1Ê-7

5E+3

5E+2

3E-10

w, all compounds

(:õt I

1E-7

62

2É+3

Samarium-151

t , âll nômôôr tndc

Table lll
Releases to

Sewers

2F-7

Water
(pGi/ml)

2E+3

zE-',lO

W, all compounds

4E-10

2E+3

62

Samarium-153

iJts+4

2E-7

2È+4

5E-10

MOnWy
Average
Concen-
tration

htCilmll

W

t¿-5

AF.7

2E+4

at-1()

ail compounos

5t-+4

h2

Samarium-155'

St wall
1âF+4ì

4E'+3

fì1ì

w, all compounos

1E-5

3ts+3

8E-7

63

8E+3

7E-1 0

1 E+5

8E-6

fi{

Samarium-156

6F+3

3E-9

7E-4

Fi:{

W, all compounds

Fr rrôn¡r rm-1¿5

/E-6

1 E+1

2F+5

Bone sul
13E+11

63

Europ¡um-146

1E-6

7E-b

63

1E-6

2E-9

I trônil tm-1 ¿l /

Its-4

W, all compounds

4E-5

-r rrônil rm-1¿tl

2F+1

3ts+4

3E-E

63

Ëone sun
(3E+1)

EuroD¡um-149

5E+2

?ts,.ö

Europium-150
('t2 62 h\

RF-A

4E+2

2È.-5

Íi:a

Bone surf
IAF-2\

5E-9

lru âll nômnôilndq

1¡-+4

fì:{

/ts-5

Europium-150
(34 2 v\

\ / âll 
^ômnôr 

h.lc

LLI wall
l1 E+4)

4E-9

tt:l

W. âll cômnôllncls

1E-7

't E-5

4E-2

öU

Bone surt
t7E-2\

tts,-5

Eurooium-152m

VV âil cômnôiln.ls

2F+:1

2F- l

Eurooium-152

LLI wall
lDtr+A\

l , â¡l 
^ômnôt 

rn¡lc

1E-1 1

2F- t

2E-5

zE-4

EuroD¡um-154

W âll cômnôUnrls

Fi:{

1F.+2

Ëone sun
(2F+2\

Europium-155

W, all compounds

€iE+4

63

St wall
/Âtr¡/.ì

4E-8

4E-4

2E-11

tilJ

W, all compounds

7E-4

tl--1ll

:{F+:{

ÃA

5F+3

urooium-156

l/v âll aômnôt rndq

9E-14

2E-4

2Þ+:1

öts-4

uroo¡um-157

4E-u

W, all compounds

Eurooium-158'

1 E+3

2l-Lq

W. all comoounds

Gâclôl¡nium-

1E-4

.tF+ I

4E-3

W, all compounds

1E-13

t l-¡:{

aE-5

I l- -fi

1F+4

9F+3

3E+3

3E-7

2F+:1

öts-iJ

lru âll nômnôr rndc

2E-'tO

!¡F -¡ì

'I F+:{

W âll nômnôilnals

8E+2

2F+3

1E-3

W, all compounds

4E-9

4E+2

4E-7

8E-4

F) âll cômnôunrls

{F+:{

1lF-A

3E+3

8t.+2

AF.7

ðts+3

3h-6

5l-+'/

2E-4

¡ll-- I

4l-- I

4F+:.t

7E-7

2E+1

tÞ-t

4E-6

1E-8

6F+3

iJts.5

1F-fì

LÞL2

3E-9

2Þ+1

4E-6

2F+3

2F-9

2E+1

2E-3

2E+4

8E-9

2È-9

1E-3

9t-+'l

Bone surf
fiE+2\

5F-1 t)

5E+4

3F-6

¿l--1¿

tl--¡l

3E-4

1E-8

1E-8

2F-^

6Þ +2
5E+3

aE-9

1F-5

3E-1 1

4E-5

öts+4

4E-8

1E-2

1E-5

2F¿A

qF-q

2F-4

f l--4

31

3F-1 'l

2F- I

4ts-5

2F-4

3E

2t -â

1E-4

11

2E-5

1E-5

4E-4

zts-tu

flF-5

1E-4

¿.l--6

)l--i4

tit--I(I

1F-5

4ts'-4

/l--9

tl--a

8E-8

5E-5

1E-4

2l-- I

4F-¿.

tll--ti

1E-4

il--5

ft--¡l

3E-4

5E-4

¡tF-5
{F-¿1

3E-3



Atomic
No.

Radionuclide

1452

64

64

Gadolinium-146

Class

64

except those given
forW

Gaoolrnrum-l4 /

W, oxides,
hydroxides, and
flrnridac

Gadolin¡um-148

Table I

Occupational Values

Cttl 1

D see'-'Gd

Oral
lngestion
nLl(uOi)

w- see t*"Gd

o4

D 
""e 

labcd

\/*fi|;F

o4

Gadolinium-149

St wall
l5F+4ì

Aal 9

D, see ''"Gd

Gadolinium-151

64

ALI(uCi)

lnha

W, see '"Gd

1 E+3

rlion

CoL3

Gadolinium-152

fl cec '--Gd

Table ll
Eff I uent Concentrations

DAC
(pCi/ml)

2E+5

2E+3

W. see '-"Gd

64

D, see '-"Gd

Bone surl
l2E+1)

I t-+l

Col. 1

'lE+2

3E+2

Air
(pCi/ml)

W, see '--Gd

Gadolinium-153

7E-5

4E+3

tt4

D, see '

4E+3
8E-3

65

Bone surt
ÞE+2\

5E-8

(:õ, 2

3E+3

W,

Gadolinium-159

65

1E-7

Table lll
Releases to

Sawcrs

Gd

Water
(uCi/ml)

see'-"Gd

2E-7

ti5

2E-6

6E+3

3F-2

Terbium-147'

öone sun
t6E-2ì

fì5

'tE-6

D, see '-"Gd

65

Terbium-149

3E-12

2E-10

'65

Monthly
Average
Concen-
tntlon

htaìlmll
6E-4

Íi¡ì

Ierb¡um-150

2È+3

4E-10

ferbium-151

W see'"Gd

2E+3

2É+1

b5

6E-9

Þone sun
13E+11

1E-1 1

D. see '-"Gd

4Þ+2

Bone surf
lÂF+2\

5E-9

ferbium-154

W. see '--Gd

þc

Terbium-155

rm-lÃ?

2E-5

w, all compounds

2E-14

6E-3

Terbium-156m
lÃôhì

9E-7

65

1 E+3

lru âll nômñôr rnds

1E-6

o5

Terbium-156m
(24.4 h\

w. all compounds

1E-2

3ts-5

Bone surf
l2F-2\

2F-7

5l-+:{

VV âil cômrìôunrls

8E-14

Terbium-156

lru âll nômnôilnds

¡i¡ì

2E-4

W âll cômnôunds

4E-2
Bone surt

t8E-2ì

teforum-lþ/

3E-9

3ts-/

5E-7

FìÃ

l , âll aômnôl tnftc

3E-9

4E-12

tib

W, all compounds

3ts+U

3ts-4

¡-erbium-158

Bone sun
(2F+2\

tl-+2

9E-1 0

Terbium-160

W, all compounds

9E+3

2E-11

66

l-erb¡um-161

5F+3

4b,-5

2E-9

3E-6

6E+Z

l , âll cômnôr rndq

5t+3

66

w, all compounds

öts+u

4E+3

3E-14

9E-5

o

Dysprosium-
155

6E+3

¡ìF+:{

:-8

66

2l-¿:1

3ts+4

L'yspfosrum-
1É-7

vv âil nômnôltnds

tit-+:

7E+2

1 E-13

tttt

4E-4

2E-7

l t âll aômnñl rndc

9ts-4

zE+4

2F+4

Dysprosium-
1ÃO

3E-6

w, all compounds

9t+3

fifi

4E-t

2E-6

tÈ+3

3E-10

Dysprosium-
1AÃ

/ t- +:t
¿U-+:{

W, all compounds

1 E+3

-5

8E-10

RF¡q

I lvsnfôsil tm-

6F¿¿

I

3E+4

LLI wall
/Ãtr+¿ì

W, all compounds

1E-8

A

4

6E-5

8E-9

4E-6

8E+3

3E-6

W, all compounds

5E-ö

1 E+3

)l--ti

}{l-+2

1E-9

1 E+3

{t--H

W, all compouncls

2F¿:1

1E-5

{

Bone surf
(etr+2\

1F-+'zt

4E-5

LLI wall
lDÊtA\

1

W. all comDounds

fìÞ-¿t

1

3E-6

H

9E+3

1E-4

2E+'l

6E-9

2F+2

Fì

1E-8

7E-5

2E+4

I

4ts-ð

2F L:1

tÞ-5

I -7

4È¡4

5F-5

1E+4

1E-8

7F-5

3E+4

tl t- -!J

1E-3

,rF-5

1 E+4

9E-8

8E-5

2F-9

7F-Ã

ttE+4

¿E-4

7F-4

^tL9

8E-10

5t--4

2E+3

1E-4

7E-4

3

1E-5

2Þ-4

{

5ts+4

1

1E-5

t{Þ-a

i10
2E-9

3ts-5

32

zc-ó

7E-4

7F+2

1E-6

1E-3

4E-8

2l--8

zE-5

1E-5

1E-4

vts-ö

1þ- t

3E-5

7E-3

3E-9

1E-4

2E-4

6E-8

1E-4

3E-4

1E-9

3E-4

2E-4

1E-3

2E-4

3E-3

2E-3

2E-3



Atomic
No.

Radionuclide

67

166

6t
67

l-lolmir rm-155'

ti/

H"lr"ir.f 5f

67

r^l_t_-æ-

Class

67

Holmium-161
Holm¡um-
'162m2

67

Holmium-16ã

W, all compouncls

W, all compounds

67

Table I

Occupational Values

W, all compouncls

CoL 1

Holmrum-
''164m2

Oral
lngestion
ALI(t¡Ci)

W. all comDounds
W, all compounds

67

Holmium-164:

öt

W, all compounds

LLI wall
l8F+21

CoL2

Holmium-166m

^t

Holmium-166

4E+4

W, all compounds

ALI(pCi)

lnhalet¡on

3E+5

riH

68

W, all compounds

2E+5

Hôtmil rm -l li /

ool.3

1 F+5

Frhir rm-1 fì1

5E+4

Frhillm-1Fis

Table ll
Etf luent Concentrations

2E+5

DAC
(uCVml)

6a

W âll comôôunds

Erb¡um-169

W, all compounds

1 E+6

oö

Ãt

St wall
/Âtr+6ì

1 E+6

+li

Col. 1

Erbium-171

¿F+¡ì

ttY

Air
(pCi/ml)

w âll comDounds

Erbium-172

3E+5

1 E+5

6E-5

\ , âll cômnôunris

6E-4

l / âll côñnôt tndc

2E+6

2

tìfl

W, all compounds

St wall
l2F+5ì

=+5

4E-4

Thulium- 162'

col.2

69

2E-4

Table lll
Releases to

Sewers

Water
(uCi/ml)

1E-4

3E+5

2E-7

W âll nômnôunrls

-+2

Ihulium-166

q

2E-6

69

LLI wall
/Otr+21

Thulium-167

W, all compounds

;¿2

1F-3

6E+5

1

MOnmty
Average
Concen-

tration
htailmll

1E-5

-6

6t

2F+4

69

W, all compounds

4E-7

Ihul¡um-170

Dtr+4

1E-4

7

7E+t)

öE-4

6F+4

2F+3

4E-3

{t- -f-i

3E-4

{F+ {

3E-3

69

Thulium-171

LLI wall
l4E+3)

w âil nômnrìltnrls

1E-4

1E-3

W, all compounds

fì F +lt

4E-7

7E-4

3F-9

4

FìE+4

6E-3

ti!.,

Thulium-172

-+:{

7E-7

2F+6

69

W, all compounds

LLI wall
ll F+31

4E-'¿

9F-7

rq

3E+3

1E-2

Thulium-173

2E-5

1È-2

70

Thulium-175'

=+4

W, all compounds

St wall
I7F+4\

9F-12

1E-3

7E-3

1F+4

{ l--¡r

2E-9

RF.6

I t-+:{

4E+3

'l E-6

W, all compouncls

Ytterbium-162-

3E-3

2F+3

1E-1

LLt Wail
0E+3\

RF.A

3E+5

9E-6

9E-a

1E-2

70

4ts-6

ì t âll nômnôr rnalc

?F-7

xl-+2

6E-7

W, all compounds

LLI wall
l'l E+3)

1E-5

4

1E+4

70

-!¡

3E-2

Ytterbium-166

)F+:{

2F-¿t

I Þ-4

LLI wall
11E+41

w, all compounos
except those given
for Y

70

2F-4

JA

qF-5

Ytterbium-167.

A

2E+2

9E-4

:-q

7F+2

6E-6

1E-4

Y, oxides,
hydroxides, and
fh rorides

LLI wall
l8E+21

Ytterbium-169

AF-7

5E-þ

4E-7

2Þ-:a

Bone surf
IAF+2ì

1F L2

¿F+3

hl--¡t

2l--11

W. see '"'Yb

7l-L/,

9F-X

9F-3

Y. see '"'Yb

St wall
19E+41

2E-5

I F¿:{

W. see ''-Yb

¡l

ì

5E-4

Y. see '"'Yb

q

7E+4

1E-7

\Â,1 cao '"-Vh

1E-3

5E-4

1 FLA

3E-1 ()

Y. see '"'"

3F+5

6Þ-5

5l-- /

2E-4

3E+5

3E-5

1 E+3

8E-10

5Þ-fi

1E-2

1E-4

3E+5

3E+5

2E-9

1E-5

Íit--4

1E-4

2E+3

3ts-4

2E+3

2F.-A

2¿-4

4F-t

:¿E+3

'8E+5

1E-4

1E-4

1E-5

/ts+5

4Ê-7

8E+2

ðÈ-l

fìF-5

-tJ

2E-3

tE+z

8E-7

4E-l

1E-3

3ts-4

3E-4

1E-4

1E-3

4E-t

3E-9

fil--4

3E-7

3ts-9

1E-6

'lE-2

E-6

1E-9

1E-2

2E-5

1E-9

4E-3

2Ê-5

2E-4

4E-2

2E-4



Atomic
No.

Radionuclide

70 Ytterbium-175

70

70

Ytterbium-177'

Class

71

Ylterbium-178'

W, see'-'Yb

Lutetium-169

Y. see '"'Yb

Table I

Occupational Values

W. see '"-Yb

Col. 1

71

Oral
lngestion
ALI(r¡Ci)

V cec'"'Yh
W. see '*Yb

71

Y. see '"'Yb

Lutetium-170

W, all compounds
except those given
for Y

71

3F+3

CoL2

LLI wall
l3E+.il

Lutetium-171

71

Y, ox¡des,
hydroxides, and
fh rnridac

ALI(uCi)

Lutetium-172

lnhâlât¡on

2E+4

Col.3

Lutetium-173

4l-+:.t

W. see '""Lu

t1

V qee ''"1 u

1E+4

Table ll
Etf luent Concentrations

DAC
(pCi/ml)

W. see '""Lu

3ts+3

3E+3

V qec'-'l l

Lutetium-174m

5E+4

W. see '""Lu

Câl I

1E-6

t1

5E+4

Y, see '"-Lu

Air
(uCi/ml)

4E+4

W, see '""Lu

4E+4

1E-6

Lutetium-174

4ts+U

2E-5

í1

1 E+3

COI.2

Y. see '-'Lu

2E-5

Table lll
Releases to

Sewers

W, see '*Lu

Water
(pCi/ml)

2Þ-5

71

4E+3

2E+3

Lutetium-176m

2E-5

5E-9

2E-6

7E-8

1 E+3

Y. see '"-Lu

Lutet¡um-176

2E+3

Monthly
Averuge
Concen-
tntion

tuCilmll

6ts-ö

W,

71

2E+3

4E-5

6E-8

5l-+:{

see '*Lu

2E-6

2E+3

5E-8

2E+3

Y. see '""Lu

6E-9

Lutetium-'177m

2E-4

1 E+3

ìÂ/ eae '-l r r

9E-7

71

2F+?

1 E+3

Y. see '""Lu

EE.7

LLI wall
l3F+3ì

4E-4

2E-4

3F+2

6E-9

W,

Bone suÌf
l5E+2ì

aE-7

Lutetium-177

see '*Lu

8E-7

3ts-5

71

5E-7

2E-3

3E+2

3ts-9

Y. see '""Lu

5F+3

5E-7

3E-9

2E+2

W, see '""Lu

Bone surf
l3E+2ì

1E-7

2E-3

3E-9

Lutetium-178m-

3E-9

/1

2E+2

8E+3

Y. see '"'Lu

2E-9

3E-4

1E-7

2E-5

W, see '""Lu

1F.+2

Bone surt
ÞE+2\

¿E-V

'tE-7

Lutetium- ,l78'

tF+2

3E-5

6E-1 0

t1

2F.+2

Y, see '""Lu

9E-8

3E+4

W, see '--Lu

4E-10

1E-5

72

2E-4

5F-H

2È.+4

Lutetium-179

tl-+2

5E+O

5E-1 0

7F-A

Ëone sun
(1E+1)

Y. see '"-Lu

3E-4

Hafnium-170

6E-8

W, see '""Lu

3ts-ru

1E-5

AE+U

1E-4

)Þ+:a

LLI wall
l3F+3ì

9E-6

1E+2

3ts-'lu

Ëone sun
fiE+2\

Y. see '-"Lu

2È-9

4E-5

7F-4

W. see '*Lu

ZE-1U

8E+1

5 +4

V cea'""1 r¡

3E-8

5¡. Wall
l6E+4ì

3E-9

2E+3

D, all compounds
except those given
fnr W

3E-8

7È-5

5t-a

2E-11

4ts-4

4E+4

i¿E+ó

ì'I Wail
øE+4\

3E-8

2È+5

1E-4

1E-11

9E-7

7F-4

2E-10

1E-5

6E+3

2E+5

9E-7

1 E+5

1E-'t0

ttl--¡l

3E+3

1E-3

3F-9

'I E-5

1 E+5

7E-5

1E-4

2È.+4

3Þ-9

5F-5

2E+4

3E-7

6E+3

4ts-b

5E-5

1Þ-/I

2E-7

8E-6

34

2t--l

6E-6

¿E-ö

8E-4

2È-t

4E-4

3E-8
3E-A

6E-4

8E-9

8E-3

9E'-5

4E-5

6ts-3

9ts-4

4E-4



Atomic
No.

Radionuclide

72 Hafnium-172

Class

l¿

W, ox¡des,
hydroxides,
carbides, and
ñ¡trâtêe

72

Hafnium-173

D, see '

Table I

Occupational Values

(:ôt 7

Hafnium-175

Oral
lngestion
ALI(t¡Ci)

72

W, see ''"Hf

"Hf

tz

Hafnium-177m'

î.ôl 2

D ccc ''"Hf
W. see ""Hf

Hafnium-178m

ALI(pCi)

D, see ''"Hf

lnhâlâl¡ôn

1 E+3

CoL3

/2

5ts+3

W. see ""Hf

Table ll
Eflluent Concentrations

D- see "-Hf

DAC
(pCUml)

W. see ""Hf

Hafnium-179m

9E+(]
Bone surf

QE+1\

tz

D, see ""Hf

5E+3

(:^t 1

2E-6

Air
(uCi/ml)

t2

4E+1

3E+3

W,

Hafnium-180m

Ëone sun
16E+1)

see ""Hf

¿u--9

Hafnium-181

6E-9

1 E+4

r;ôt 2

D, see '

t2

1E+4

Tabl€ lll
Releases to

Sawerc

2E+4

Water
(pCi/ml)

'F.A

9F+2
Bone surf

l l F+3'|

t¿

W. see "-Hf

"Ht

3F+2

Hafnium-182m'

D sce ""Hf

3E-1 1

Monthly
Avenge
Concen-
tration

hÊi/mll

5E-6

1 E+3

W eea "'Hl

Hafnium-182

5E-6

6b.+4

D, see ""Hf

4E-7

9E+4

8E-1 1

72

'I E+0

2E-5

Bone sun
/2tr+lll

1 E+3

\Â/ ccc "'Hl

2E-8

5E-7

D cee ""Hf

2E-A

72

2E-5

5F¿lì

W, see ""Hf

Hafnium-183'

Bone surf
l9E+0ì

2E-4

4E-5

D, see ""Hf

1E-9

73

5t--l U

7E+3

Hafnium-184

?F+2
Bone surl

IAF+2ì

2E-9

/E-5

W, see ""Hf

1F4íl

EE.ö

Tantalum-172'

/F-9

4E-5

1E-7

6E+2

D, see ""Hl

2È.+4

3E-12

1E-7

3E+4

W. see ""Hf

4E+4

7E-4

t3

ñ caa " "l.lf

2F+v

Bone surf
AE+21

3E-4

W. see ""Hf

2E+2

1E-1 1

4F-4

E One sun
lÃF+2\

3E-7

t3

w, all compounds
except those given
for Y

3F-6

9E-6

4È,+2

I anlatum-l /3

1E-5

8E-1 0

9ts+4

73

7F-A

Y, elemental Ta,
oxides, hydroxides,
halides, carbides,
nitrates, and
nit¡i¡lac

Tantalum-174-

1 E+5

3E-3

8E-'10

8E-1

Bone surf
l2F+Oì

2È.+4

3E-8

fantalum-175

3E-5

2E-t

1F-5

4E-8

4E-5

2E+3

3b+(]
Bone surt

f7E+0ì

W. see "'Ta

6E-5

ots--t u

Y. see "'Ta

3F-'tO

4E+4

W. see "'Ta

5ts+4

6E-1 0

Its-4

v êôô t^

6E+4

1Ê-4

1E-7

1E-9

W. see "'Ta

öts+3

2F-5

2E-7

Y, see "'Ta

6E+3

1 E+5

2E-12

2É-5

't E-3

2È-5

5ts-4

7E+3

3E-6

1 E+5

1E-1 1

2F-4

3E-6

öts14

5ts-þ

6b-a

5E-6

8E-8

6E+3

5ts-3

2É+4

1E-8

4E-5

Yts-g

2È.+4

2E-7

1 E+5

3ts-4

5E-5

9ts+4

2E+4

EE.6

3E'-5

1E-7

t ts+4

35

tE-ö
4E-5

5E-4

3E-3

4E-5
7E-6

3ts-ö

3ts-4

ots-b

2E-8
1E-7

5E-3

1E-7

2È-A

Yts-5

2E-8

4E-4

öts-5

9E-4

4E-3

öts-4



Atomic
No.

Radionuclide

73

t3

Tantalum-176

t3

Tantalum-177

t3

Tantalum-178

Class

73

W. see "-Ta

Iantalum-179

Y. see "'Ta

t3

Tantalum-180m

W. see "'Ta

73

Table I

Occupational Values

Col. 1

Tantalum-180

W see "'Ta

Oral
lngestion
ALI (pOi)

Y see '''Ta
W. see "'Ta

Tantalum-
'182m2

t3

Y. see "-Ta
W. see "'Ta

4E+3

CoL2 I

t3

Tantalum-182

W ccc "'Ta

ALI(uOi)

1Er4

lnhala

Y. see "'Ta

fantalum-1Eg

W, see "'Ta

2E+4

CoL3

73

1 E+4

ion

I E+4

Table ll
Eff luent Concentrations

2E+4

DAC
(pci/ml)

73

2E+4

Y. see "'Ta

Tantalum-184

2E+4

W eee "'Ta

-17-

Y. See la

2E+4

t3

9E+4

ool. 1

5E-6

Tantalum-185'

7E+4

W, see '''Ta

5E-6

Air
(uCi/ml)

1 E+3

5E+3

ðts-ö

Tantalum-186'

9E+2

7E-6

74

Y See le

2È+5

7Ê+4

St wall
/2tr+6ì

4E-5

2E-ö

Côl 2

W. see "'Ta

6E+4

7^

3E-5

2E-8

Table lll
Releases to

Sawers

Water
(uCi/ml)

Y. see "'Ta

4E+2

74

Tunosten-1 76

2È-ö

3E-8

W. see "'Ta

2E+1

f4

funostên-1 77

Et:+z

4E-7

Tr rnnslan-178

2E-8

Y. see '''Ta

74

5E+5

-

Tunosten-1 79-

3E-5

1Ê-7

W, see "'Ta

Monn,y
Average
Concen-
trat¡on

Ittài/mll
5E-5

t¿F+2

2E-5

1E-7

LLI wall
11 E+31

I r rnfistên-l ¡l l

2E-7

8E-9

74

4E+5

fungsten-1 85

2E-4

Y- see "-Ta

1E-8

74

1E-9

3E+2

D. all comoouncls

2E-4

9E-8

1E+2

zE+3

2E-4

Ll. âll comDounos

T'r rñ^êlÂñ-'l Fl7

5E-4

EE.ö

1 E+3

75

D âll comoôunds

6E-10

fungsten-1 88

3ts+4

3E-4

D, all compounds

2E-4

3E-1 1

2E-3

D, all compounds

1E-7

1 E+3

8E-7

Rhenium-17/

D, all compounds

ÃF+¿

6E-8

3ts-4

5E+3

St wall
l'7tr¿A\

2E-3

5E-7

5E+3

2E-5

75

6E-7

7E+4

I I âll nômnôilnf'c

3ts-3

5E-1 0

D, all compounds

6E+4

1 F+4

4E-7

2E-10

2F+5

3E-3

2E-6

3E-3

Rhenium-178'

5t-+:{

2È-9

2E-6

75

D, all compounds
except those given
forW

5E+5

2É-4

3ts-b

2E+5

2F+4

3E-5

1E-5

1E-9

t5

5F+4

2È+3
LLI wall
/3tr+1ì

W, oxides,
hydroxides, and
ñ¡trâtêe

Bhên¡um-181

1E-4

!J t- +ll

EE-9

3¿-2

75

'FLA

7E-9

2E+3

2E+6

zE-ö

Hnentum-l öz
(12.7 h\

1E-7

D, see "'Re

9E-5

4F+2

75

ìF¿¿

9E-8

LLI wall
IAF+2\

2È-5

1E-4

Rhenium-182
(64.0 h)

7F+3

3E-7

4E-5

3E-5

W cee "'Fla

qF+¿

Ht--ti

Rhenium-184m

D. see "'Re

St wall
/'t tr¿Ãì

7È.-4

t¿F+:.ì

4E-4

2E-4

3E-7

\ / .êê "'Re

1E-5

1 E+3

D. see "'Re

7E-A

ìt--fi

1E-7

\Â/ cca "'Fla

3E-4

1E-3

3E-a

D. see "'Re

{l-+5

2E-6

7l-LÃ

4F-6

W, see "'Re

St wall
/1 tr+Ãì

4E-3

5E-a

5E-7

D. see "'Re

1E-4

9F-9

4E+5

ìE-4
7F-5

1E-2

5ts+lJ

1E-4

7E-3

3F+5

1l--H

2F-4

2E-9

/È.+3

1E-4

1F-3

4E-5

3ts+5

:{l-- {

1 E+3

4E-7

9E+3

3F-5

1E-4

7E-2

9ts+3

4

2E+3

2E-11

1E+4

5E-7

7E-6

2E+4

1E-4

4E-4

2E+3

4E-6

2Ê+3

4F-7

2E-3

4E-6

3E-4

36

3E+3

5E-ö

7ts-5

öts-b

4E-7

1E-6

'tE-8

9E-7

1E-8

2E-2

1E-6

1E-3

2E-8
2E-8
3E-9

7E-5

3E-9

4ts-g

9E-5

1E-2

2E-5

tÈ-4

3E-5

9ts-4

2È:4

3E-4



Atom¡c
No.

Radionuclide

75

75

Rhenium-184

Rhenium-186m

75

Class

75

W. see "'Re

Rhenium-186

D. see "'Re
W. see "'Re

Aol I

Rhenium-187

D

75

Table I

Occupational Values

sge "'Re

Oral
lngestion
ALI(yCi)

t5

W. see "'Re

Rhen¡um-
188m2

D. see "'Re

75

W. see "'Re

Col.2

Rhenium-188

D, see "'Re

2E+3

76

ALI(uCi)

Bhen¡um-189

lnhalat¡on

1 E+3

W, see "'Re

St wall
IDF+3\

Osmium-180'

fl eac "'Fle

CoL3

4E+2

W, see "'Re

4É+3

Table ll
Etf luent Concentratlons

DAC
(uCi/ml)

fl cce " 'Flc

1 E+3

2E+3

W. see "'Re

76

2E+3
St wall
l2E+31

D, see "'Re

CoL1_l

6E+5

2E-l

W. see "'Re

1E-6

Air
(pCi/ml)

Osmium-181'

D, all compounds
except those given
lnr \Â/ and V

2E+2

tö

6E-7

3E+3

7F-7

2E+3

8E+4

W, halides and
n¡trâlês

6E-10

col.2

Osmium-182

8E+5

76

St wall
/Otr¿Ãì

5E-9

Table lll
Releases to

Sewers

Water
(uCi/ml)

Y, oxides and
hrrdrnvir'lcc

2E+3

6E-8

2È.-9

1E-6

1 E+5

Osmium-185

76

f) sec'""C)s

3E+3

/E- t

1 E+5

3E-9

Monthly
Average
Concen-

trat¡on
tuCi/mll

W, see '"'Os

4E-4

1 E+5

Y. see ''"Os

1 E+5

2E-10

3ts-5

3E+3

Osmium-189m

D, see '""Os

tö

4E-9

3E+3

W sae'o"ôs

4E-5

2E-9

5E+3

6E-5

Y. see '""Os

2E-5

4ts+3

Osm¡um-191m

6b.-5

76

D. see '--Os

1E-6

4E+5

3E-4

W. see '""Os

1E-6

3E-5

1E-6

V coo '""ôs

1E+4

1E-7

Osmium-191

D sne ''"Os

2C-6

5E+5

2E-7

2E-4

W, see '""Os

2E-6

HF-:{

2E-7

to

5E+5

Y. see ''"Os

2E-4

2E+3

4E-9

D see'""Os

4E-9

4É+4

3E-4

lÂ/ sae 'o"ôs

7E-9

2E-4

usmtum-19ó

1E-3

5E+4

Y. see '""Os

2E+3

6E-9

aE-2

4E+4

D, see '--Os

76

5Ê-7

2E-4

2Ê.-5

6E+3
4E+3

2E-5

ðts+4

W. see '""Os

4E+3

4E-5

7C-t

2É.-5

Osmium-194

1E-2

V eêê'--Os

5È+2

2ts-5

6ts-/

D, see '""Os

8E+2

t E-ö

77

2E-6

1E+4

2E-4

ðE+Z

2E-6

6E-ö

2E+5

2E-6

W. see ''"Os

6E-8

4È¡4

2E+5

l¡i¡fh tm-1AD'

2E-7

2E+3

V caa '""ôe

6E-8

2E+5

LLt War
l3E+31

3E-l

D, see ''"Os

1E-2

6ts-g

3Ê+4

3E-7

6E-9

2È*4

2E-4

1E-4

6E-9

2E+4

l./V caa '""f)c

9E-5

tÈ-1u

2F+3

Y. see ''"Os

2F+:1

7E-5

LLI wall
l2F+?\

1E-9

3E-5

f'l âll ôômnnr rnatc

1E-5

1E-9

8E-6

2Ê+3

3E-7

2C-3

tÈ.-ö

3E-7

1 E+3

3E-5

9E-7

5E+3

4ÞL2

zE-t

LLI wall
/4tr¿2ì

4E-8

3E-4

3E-8

7E-7

1E-3

3E+3

2E-8

6E-7

3E+3

3E-4

{ t--!.t

2t--ft

4F+4

4E+1

2È-4

2E-9

1E-6

6E+1

1E-:z

ZE-Y

1E-6

öts+u

6E-9

2E-8

1 E+5

3E-5

2E-3

37

4ts-Y

2C-A

4E-9

3E-9

6E-1 'l

AF-5

2E-5

Uts-4

8E-1 1

1E-11

2E-1

2E-4

öts-6 8E-5



Atomic
No.

Radionuclide

77

Class

except those given
for W and Y

lridium-184

W, halides,
nitrates, and
metallic iridium

lridium-185

t7

Table I

Occupational Values

COL 1

Y, oxides and
hvdrovides

Oral
lngestion
ALI(uCi)

lriclium-186

D, see '"'lr

77

W see'"'lr
Y. see'"'lr

!iÎ wail
t4E+4\

cdi

lridium-187

77

D. see '"lr
W. see '"-lr

ALI(uCi)

nhâ

Y. see '"lr

lridium-188

tI seê tr

( :ñt :1

W. see '"lr

Table ll
Eff luent Concentrations

Y. see '"'lr

8E+3

DAC
(pC¡/ml)

2E+5

tnotum-lö9

D. see '--lr
W. see '"'lr

77

Col. I

1 E+5

5ts+U

f) sae'"'lr

Air
(uCi/ml)

6E-5

2E+4

W. see '"'lr

lridium- 190m'

IJE+4

Y. see '"lr

2E+3

3E+4

D, see '"'lr

Ço1.2

5ts-5

1E+4

Table lll
Beleases to

Sawers

Water
(pCi/ml)

77

tnotum-l Yu

1 E+4

2E-7

1E-5

1E+4

W. see '"'lr

1E+4

1E-5

Y. see '"-lr

Uts+3

1E-5

lridium-192m

2E-7

MOnnty
Average
Concen-
tntion

hÍ1ilmll
6E-4

77

D. see '"'lr

6E+3

5E-6

2E+3

W, see '"'lr

6E+3

5E-6

3E-8

Y- See tr

3E+4

4ts-tt

5E-8

lridium-192

D see'"'lr

3Ê,+4

3E-6

4E-8

5F+3

W. see '"'lr

LLI wall
/5F+3ì

3ts+4

3ts-6

?ts-ö

6E-3

Y. see '"'lr

5E+3

2E-6

2E-8

lr¡d¡um-194m

77

D, see ''-lr

4E+3

1E-4

1E-5

1E-8

W. see '"'lr

3E+3

Its-b

1E-8

Y. see '"-lr

5E+íl

2¿+5

1E-5

9E-9

lridium-194

77

u- see tf

7E-5

2t'-6

6E-9

W. see '"'lr

1E-6

4E+3

5E-8

1E-3

Y. see '--lr

1 E+3

1E-6

4E-8

4E+3

lridium-195m

D. see '"'lr

3h,-5

2l--t\

4E-A

2C+5

ìÂ/ eee'--lr

6E-9

2E+5

tÈ-4

Y. see '"'lr

Uts+3

5E-9

2È+5

tflotum-195

u. see rf

2E-6

7R

1E-4

9E+2

5ts-g

7A

W. see '--lr

1E-6

1 E+3

3ts-4

7R

7E-9

8E-5

9E+2

7A

Plât¡nt rm-1Rfì

r,E+2

D. see '"'lr

9b-5

3E-5

tra

Plât¡num-188

9E+1

W. see '"'lr

8E-5

5ts-V

Platinum-189

2È+2

1E-3

Y- See tr

4E-7

fjt:+2

5E-9

Platinum-191

2E+1

D. see '"lr

4ts,-t

3E-7

Ptâlrnl rm-l 9:{m

3¿+2

lÂ/ qaa'--lr

4E-7

7E-5

3E-7

4E+2

Y. see '"lr

3ts-4

4E-8

3E-7

I ts+3

2E+2

I I âll nômnñr rnflc

9E-8

Its-9

9E+1

D âll cômnounds

6E-9

1E-9

I I âil eômnôlrnllÊ

2E+2

2E-3

8E+3

lE-t

1E-9

D, all comoounds

7E-4

1E+2

2E-7

1E-10

D âll cômnôunris

3E+3

9ts-ö

3E-10

2t:+3

1E-5

4E-8

1E+4

2E-11

2E+3

4E-10

/È:ð

2E-2

2E+4

4E-ö

6E-10

3ts+4

4E-5

1E-6

3E-10

F+4

2Ê+4

2tsL11

9E-7

1E-10

1E-4

4E+4

1F+4

8E-7

:zts,-1U

5E+4

4E+3

'tE-5

1E-5

1 E-10

4E+4

3E+3

1E-5

4ts-9

4E-4

4l-14

9ts-6

3E-9

2F+:1

9ts-6

2E-5

3E-9

FLA

2E'-5

ßF+3

Uts,-ö

1E-4

2¿-5

6E+3

4E-8

1E-5

2E-5

38

3E-8

6E-8

9ts-5

1t--5

tE-ö

4E-6

1E-4

6E-8
5t--H

1E-4

2E-9

2E-4

z¡t- -H

1E-8

1E-3

aF-9

2F-4
2E-5

2E-3

I l--ll

5t--5

¿t--:a

2F-¿,

I l:-:l

hF-ZI



Atomic
No.

Radionuclide

78

78

Plat¡num-193

78

Class

Platinum-195m

7A

t8

Platinum-
197m2

D, all compounds

7A

Platinum-197

t9

Table I

Occupational Values

Platinum-199'

(:ôt 1

D, all compounds

Oral
lngestlon
ALI(uCi)

Plâllnr rm-2f ll I

Gold-193

D, all compounds

LLI wall
l3F+4\

CÔ|.2

79

D âll cômnôUncls

D. all compounds

Ltt¿,

ALI(uCi)

LLI wall
1Âtr+4ì

D âll cômnôunrts

tnni

Gold-194

D, all compounds
except those given
fnr W and Y

tc

2F+3

l¡ôn
Cõl 3

LLI wall
(28+3\

Table ll
Etf I uent Concentrations

W, halides and
nilrâlêe

DAC
0¡Ci/ml)

2t-+4

Golcl-195

79

2E+4

Y, oxides and
hrrdrnvides

llnl I

¿1F+:{

{F+:{

Gold-198m

D. see '""4u

5E+4

t9

Air
(uCi/ml)

W qcc '--Al

1t-5

1 E+3

4É+4

Y. see ''"Au

9E+3

Gold-198

79

I t êaô att

2E-6

côl 2

W. see '"'Au

'I E+4

Table lll
Releases to

Sewars

1 E+5

Water
(UCi/ml)

Y, see '""4u

3E-a

3E+3

Gold-'199

D. see '"'Au

2E-5

iJts+4

lÂ/ caa '""Â¡ r

79

MOnwy
Average
Concen-
tration

IttCilmll

V cee'o"Al

6F-9

4E-5

4E-6

3ts+U

D, see '""Au

6E-5

2E+4

ì, qaê'--Ail

1E-6

Gold-200m

79

6E-8

6E-4

2Ê+4

Y. see '""Au

1E-5

5E+3

D, see ''"Au

1E-a

4E-4

8E+3

2E-7

3E-5

Gold-200"

9E-6

5E+3

t9

1 E+3

5E-9

\Â/ cac '""Ârr

5E+3

2E-4

8E-6

4E-8

6E-3

Y. see '""4u

1 E+4

Gold-201'

D, see '""Au

1 E+3

4E-5

3E-6

1 E+3

l / qêa'--Ail

4E+2

3ts-8

7E-4

3E-4

2E-6

80

Y. see '""Au

3E+3

2l--¡l

2E-6

fl cea ''-Au

3E-E

1 E+3

1E-4

2E-3

3F+3

5ts-ö

W. see '""4u

LLt Wail
/3E+31

1 E+3

Mercury-193m

6E-7

1E-8

4E-4

Y, see '--Au

4E+3

2È-l

ðts-v

D, see '"'Au

2E+3

tE-iJ

1E-6

7E-9

2Ê-4

2E+3

5E-l

2E-8

öU

I ts-õ

qF¡:I

1 E+3

5E-7

W. see '--Au

2E-9

4E-5

2E-6

6E-1 0

Y. see '"'Au

aE-7

Mercury-193

\/ânôr

4E+3

4ts-9

3E+4

ao

r)rr!ân¡c D

7E-7

4ts+3

2E-9

7E-5

I I qt il1â1êS

rU--ti

2E-9

4ts+ö

W, oxides,
hydroxides,
halides, nitrates,
and errlfides

3E+3

5E-9

4É-4

7E+4

Mercury-'194

3E-9

2È.+4

5t wail
/9E+4ì

?E-6

1E-5

6EJ4

zts-g

:¿E-tt

Vânot

ats+4

1E-A

7E-4

1E-6

( )rôântn I .t

7E+4

1E-6

2E-5

D- see '"""'Ho

2F+h

1E-6

W. see '"'"'Ho

6ts-9

4E+3

1É.-4

3E-5

sE-9

\/âôôr

tt-+:.t

itts-5

2E+5

5ts-g

3E-5

4ts-5

2E+5

4E-9

2E-4

çlF-5

8F+3

3ts-g

I F+¿

9ts-U

9E+3

1Ê.-7

1E-4

2E+4

2E-5

öts+3

1E-7

2È+4

4E-4

9ts-b

3E-7

A.F-Ã

5F-6

4E-4

1l-+4

lrts-1:

3E-7

6E14

3E-6

2E-4

3E-7

4ts,+4

1E-8

4Et4

39

1E-3

2F-A

3F+1

4E-3

1F-5

1E-8
1E-8

{ l- -tr

2E-5
2È-5

fìF-5

'lE-2

1E-a

/Il--'l

4F.-5

9F-A
6ts-a

6E-8
4E-11

tiF-4
AF-4.

?F.A

2E-4

:ìt--:ì

2E-3



Atomic
No.

Radionuclide

80 Mercury-195m

öU

Class

r)rñân¡n D

Mercury-195

D. see ''-"'Ho

öU

W see '"'"'Ho
Vaoor

Table I

Occupational Values

ôrnani¡ fl

Col. 1

Mercury-197m

Oral
lngestlon
ALI(t¡Ci)

f) eee'"o"'Hcr

80

W. see ''""'Hq
\/anar
Ornânic L,

2F+1

Mercury-197

Col.2

fl cec '"'"'Ho

8E+2

80

W see'"""'Ho

ALI(yCi)

Vânôr

lnhâlâliôn

ôroanic D

:{t-

Mercury-199m'

f) see '"""'Ho

@t.3

3F¿1

2E+3

tÂ/ cee 'o""'l{n

4E+1

Table ll
Eff luent Concentrations

DAC
(pCi/ml)

VâôôT

1E+2

80

ôrôânic D

4E+3

2E+4

D. see '"""'Hq

tiÞ+:{

1E+4

e,ôL 1

1F-A

\Â/ eec 'oo"'Ho

5E+3

Mercury-203

2E-ö

Air
(pCi/ml)

VâôôT

4ts+i,

81

5E-8

Organic D

3E+4

4E+3

2I--f1

5F+4

3E+3

3E-6

¿F-'11

4E+4

81

CoL2

Thallium-194m'

ñ cec 'o""'l.ln

2E-6

6E-1 1

3ts+4

Table lll
Releases to

Sewers

Water
(yCi/ml)

W. see '"""'Hq

2E-6

6t

2E-10

5F+3

/F+:{

81

\/âôôr

1E-5

Thallium-194'

9t-+:l

6E+3

rlrdâñi^ fì

2E-5

81

-_o

7Ê+3

8l

Monthly
Average
Concen-
trat¡on

luCi/mll

fl cca'"""'Ho

1E-5

:_o

2E-7

81

5ts+3

7È-9

Thallium-195'

W. see '"""'Hq

1E-5

1E-5

5E-9

8E+3

1

fìl-+¿T

D, all compounds

81

Thallium-197

2F-6,

St wall
/1 tr+6ì

1EJ4

4

4E-6

8l

Thallium-198m'

H

1 E+4

F;

81

3E-6

Thallium-198

R

6E+4

5E-8

9E+3

D, all compounds

81

2F-6

2E-6

3E-5

fhall¡um-199

8E+4

5E-8

81

1E-4

4

I hâllil rm-2f ll I

2F+5

a2

7

6b.-6

fhâll¡Um-2(]1

f¿

D, all compounds

^F+2

1

R2

5E-6

I nàlllt tm-21 t2

I

2F-4

2Ê,+3

1E-8

I ) âll cômnôr rndc

a2

4E-6

2E-4

1 E+5

l1â llir lm-2f l¿

D, all compounds

7E-9

Lead-195m'

A2

Uts-4

3F-5

2E+5

5El4

I ì âll ôômnôltnds

'1E-8

a2

Lead-1 98

7È-5

öt wail
(78+4\

'4Þ+2

n âll 
^^mñôr 

rnrlq

2E-A

A2

Lead-1 99'

l\l--5

8F-+2

D âll cômnôunrts

2E-A

[12

I êad-2(lí',l

4E-5

2E-!a

1 E+3

I ì âll nnmñôr rndc

:.tF+5

1E-8

82

I ê.Ad-2O1

6E-5

2E-3

sÎ wall
l3F+5ì

D âll cômnounds

1 E+3

tt2

1Þ- l

7E-5

èatl-2î2m

I ) âil nômñôr rnds

R2

2l-+5

2F-7

4E-7

è2d-2112

D, all compounds

6ts+4

9l- -¡r

a2

:1Þ- t

eArt-2r)3

8E-5

5E-4

I ) âil Cômnôltnrls

tF+4

5E-7

àa?l-2115

6E+5

4È-4

3E+4

D, all compounos

2E-7

5Ê-7

èa.t-2îl¿

2F+4

82

I ) âil Cômnôlrnds

Lead-21 0

2E-7

6F-5

fiF+¿.

R2

ll âll nômnôr rnde

1t--t¡

1 E+5

9E-4

F) âll cômnôunris

tlF¡:ì

I E-3

F-9

2F+4

1 E+5

Lead-211'

I ) âll nnmnôUnrls

öE-4

2E-S

2F-4

¿Þ+:l

5ts+4

8E-4

D. âll comoounds

I èad-212

2E-9

2E+3

F) âll cômnalunrls

3E+4

)Þ- t

öts+4

I ) âll aômnôt tnrts

8F+4

5E-5

D, all compounds

3E+4

1 E+4

'tE-2

/t--¡ì

hF-¡r

2FLA

zE+A

3E-5

aF-7

2E-5

5F+3

3E+3

ðE-3

D, all compounds

1E-5

2È+3

fF+:4

'lE+2

4E-5

I | âll aômnôt tnf's

2E+5

C¡F¡:ì

2E-7

1E-3

5F-6

1:þ+4

2F-7

7F-A

9F-ri

5F+3

7E+4

3E-4

ats-ð

2E-6

4E+3

fìt-+:{

4E-3

5E-a

9F-7

2F+4

2F+4

| 5E+1

1E-7

8E-5

Bone surf
l1 E+0)

ti t-- l

9E-4

{l-+¿

2E-A

1E-:¿

3F-5

1E-3

3E-A

3E-5

9E+3

4E-4

/'--9

1Er4

3F-6

1 E+3

3E-9

:lF -¿I

4E-2

RI--Íi

¡lt-+ l

6E+4

| 2E-8

3E-7

9E-4

1F-5

Ëone sun
(4E-'l)

|/þ-1

9E-3

C¡F.R

1l--4
2E-4

1E-2

1E-7

4E-6

4E-3

5t--5

aF-a

6F-7

tjt:+2

2}--^

3F.B

3E+1

2l--h

8E-4

q

40

4E-a

I E-1()

4E-4

7E-11

1

2È.-9

3E-4

1E-8

5E-4

3E-7

¿tF-5

8E-8

'lE-4

2Þ-4

I 2h-6

I t- -r{

EE.3

1E-4

6E-13

ItF -:{

| 5ts-b
7E-5

3E-3

9E-10

4F-4

5F-1 1

3E-4

't

I Zts-5

:{

1E-3

1E-8

7E-4

2E-4

5ts-4
3E-3

1E-7

2E-3



Atomic
No.

Radionuclide

82

ö3
Lead-z14'

ðU

R¡cmillh-2or}-

Class

83

Bismuth-201'

öu

Bismuth-202'

D, all compounos

83

D, nitrates

Bismuth-203

Table I

Occupational Values

W, all other
comnounds

Col.

Oral
lngestion
ALI(uCi)

ö3

Bismuth-205

1

D caa'""8i

83

W. see'*Bi

B¡smuth-206

Bone sul
11 E+2)

D. see ---Bi

(:õl 2

W. see'*Bi

öiJ

Bismuth-207

II êAê HI

9E+3

ALI(uCi)

W. see'*Bi

lnhâ

3E+4

Bismuth-210m

D, see -"-B¡

öiJ

ât 
^n

W. see'*Bi

r;fil :1

D. see'""8i

1É+4

Table ll
Eff luent Concentrations

8E+2

DAC
(uCi/ml)

W. see'*Bi

Bismuth-210

8E+4

D, see'""8i

83

1E+4

W. see'*Bi

1 E+5

COL 7

D, see'""8i

2E+3

E3

Air
(¡Ci/ml)

3ts+4

Bismuth-212'

3E-7

4E+4

1 E+3

öiJ

4E-þ

W. see'*Bi

4E+4

B¡smuth-213'

4E-5

D, see'""8i

8E+4

Còl 2

6E+2

7È+3

Table lll
Releases to

Sewcre

1E-5

Bismuth-2'14'

Water
(pCi/ml)

1E-9

ots+3

ö4

2E-5

W. see'*Bi

1 E+3

'lE-7

3E+3

2E-5

fl cao'""Ri

1

1 E+3

E-7

3E-5

4E+1

Monthly
Average
Concen-

trat¡on
htailmll

W cêê'*Bi

2E-6

Kidneys
16E+1)

I E+3

Polonium-203'

3E-6

u. see Þt

4E-A

9È+2

3E-6

1E-4

\ / eêê ---Bi

5E-8

2E+3

84

1E-6

4È-4

u,see Et

öts-ö

4E+2

Í{l-+2

5E-7

1E-7

5F+O

2E-5

84

6ts- /

KrOneys
l6F+Ol

9E-9

2E-4

Polonium-205'

\ / cêê ---Bi

4E-7

9E-9

1E-3

D, all compounds
except those given
fnr ìÂl

a4

7E-7

3E-9

5E+3

7E-1

4E-3

Polon¡um-207

2E-4

1E-7

2F+2

2ts-9

Kidneys
ØE+2\

ðþ

2ts-!J

W, ox¡des,
hydroxides, and
nitrâtêc

2E-9

¡.ts+3

Polonium-210

3E-5

1E-9

2E-3

85

3E+1

2E-9

2È+4

3E-10

Astat¡ne-20f

¿E-5

D. see'""Po

2E+2

St wall
IDF¿A\

5E-10

2E-3

86

1E-7

\ / cêê -*Pô

3E+2

Astatine-21 1

9E-6

u. see l-o

9E-12

3E+¿

3E-4

\,/V ecc ---Pa

4E+2

3E+4

Radon-220

1E-8

9E-1 3

1E-5

D. see'""Po

tlF+2

'tE-7

zE-4

lÂ/ qcc -"'Po

'tE-7

5E-10

D hâlirtes

öö

1E-7

9Ê-5

9E-2

óE-t

VV

'tE-7

4E-11

fì lrâl¡.lac

öts+4

2E+4

3F-7

3E-1 0

W

I ts-4

Haoon-z:¿z

With daughters
removed

4E-1 0

I F-5

8E+3

9E+4

4E-10

4E-7

With daughters
present

5E-10

öts-o

3E-5

3E+0

4E+4

1E-9

tE-5

7E+4

6E+3

1E-4

4E-5

3E+4

wlln oaugnrers
romnvor{

1E-4

1E-9

3E+4

1E+2

9E-E

6E-1

wlln rlâilrlnlers

¿E-5

ttts-l

7E-4

3E-5

3E-4

?F43

1E-7

1E-5

2F+:f

1E-3

1E-5

HÞ+'I

3E-10

3E-4

5E-8

5E+1

3E-10

:2C+4

1E-7

3E-3

t F-fi

3E-8

9E-7

zF+1

4E-ö

(or 12
work¡ng

level

{l--H

9E-1 3

3E-3

2Þ-'ì.

3E-4

9E-13

7E-6

¿F-q

1 E+4

1E-4

3E-9

9t--9
(or 1.0

working
level)

It--tU

41

1E+2

4E-8

8E-1 1

3E-3

2E-8

aF-5

4E-6

qF-1 1

1E-3

2E-6

3E-a

4E-7

aF-4

1E-8

1E-10

2E-5



Atomic
No.

Radionuclide

87

a7

Eö

Francium-222'
F^""fu^-227-

Class

öö

Rad¡um-223

present

88

Rad¡um-224

D, all compounds

Table I

Occupational Values

Col.

88

D, all compounds

Haorum-zi¿b

Oral
lngestion
ALI(pOi)

W, all compounds

1

88

Fìadium-226

W, all compounds

t:fit 2

öð

Radium-227'

W, all compounds

ALI (uOi)

nhâ

2E+3

89

Radium-228

6E+2

(or 4
working

level

Col.3

W, all compounds

5F+ll

ôn

Bone sun
l9F+Oì

Table ll
Eff luent Concentrations

DAC
(uCi/ml)

Actinium-224

W, all compounds

5E+2

8E+(]
Bone surl

lDÊt1\

(or 0.33
working

level)

8E+¿

coL 1

89

7F-1

W, all compounds

Air
(pCi/ml)

8F+O

Bone suÍ
l2F+1\

2E-t

2F+O

Actinium-225

D, all compounds
except those given
forW and Y

3E-7

2È+U

Bone surf
/ÂF+Oì

UOL Z

3E-10

Table lll
Releases to

Sawere

89

Water
(uCi/ml)

7E-1

W, halides and
nilrâtês

2E+4
Bone surf

(2F.+4\

6E-10

/E-'t (J

Y, oxides and
hvdroxicles

1E-9

Actinium-226

Monthly
Averuge
Concen-
trat¡on

(tÊi/mll

6E-1

qF-11t

2F+O

tsone sun
l4F+Oì

D, see "'Ac

3F-'tO

ö9

1E+4
Bone surf

OF+4\

2E-'t2

3E-5

2l-L11

LLI wall
lDtr+A\

\/V caa ---Án

3E-10

EE-6

A01l.ntum-',¿:zt

Y. See AC

I E+0

9E-13

D, see "-Ac

1E-7

ÂF-fì

ö9

3E-4

3F+1

Bone sun
l4E+1)

9E-13

W. see "-Ac

2E-7

8E-5

5F-1 f)

5F¿1

Y êAA AA

LLI wall
/Ãtr¡1ì

D, see "-Ac

5E+1

ACÍntum-zzö

1E-6

2E-7

3E-ö

5E+1

1E-8

W, see "'Ac

¿E-A

2E-12

90

6E-8

1F+2

3E-1

Bone surf
lsE-11

LLI wall
fiE+2\

2E-8

2E-6

3E-4

6E-1

2E-A

D, see "'Ac

Thorium-226'

5E-1 1

6ts-l

1E-10

90

6E-7

3E+O

2È-'l
Bone surt

/¿tr-1ì

öone sun
l4E+Oì

Ac

7E-'t1

6E-6

W, see ---Ac

6E-1 1

3ts-tu

Thorium-227

3E-3

þts+u

3E-10

3E-5

Y. See AC

5E+0

W, all compounds
except those given
for Y

I Þ-9

7E-13

Bone sud
IAF-¿ì

4F-4

bts-/

2E+3

9E-13

Y, oxides and
hvdrnvides

2E-9

Bone surf
t3F-3ì

2F-:1

gts-t3

3E-4

2E-9

W, see "-Th

2E-13

5E-12

7E-7

Y. see ""Th

4E-3
1¿Þ+ll

Bone surf
12E+11

7E-12

7F-13

6E-12

5t-+:a

St wall
l5F+3ì

4E+1
Ëone sun

(6E+1)

2E-',t2

1E-15

2E-6

7E-6

4F-9

4ts+l

4E-15

1E+2

2E+2

2Þ-'4

6E-15

2E-5

5E-9

1E+2

2E-11

zE-A
Íil--H

UE-I

3E-1

8E-1 1

42

5ts-ö

6E-8

:{t--5

6E-1 1

1E-10

2F-1r}

1E-10

2E-10

:{t--4

5E-13

5E-13

tÈ-5

2E-6

7E-4

2E-5



Atomlc
No.

Radionuclide

90 fhor¡um-228

90 Thorium-229

Class

90

W, see "-Th

Y, see ""Th

fhorium-230

Table I

Occupational Values

W, see "-Th

ctil. 1

Oral
lngestlon
ALI(uOi)

90

Y, see "-Th

90

Thorium-231

fìF+t I

Bone surf
(1E+1)

Côl 2

W, see --Th

Ihor¡um-232

ALI(uOi)

tnnâ

Y, see "-Th

6E-1
Bone surf

l1 F+Ol

Anl 3

9U

l¡ón

Bone surt
IDÊ.D\

1E-2

Table ll
Etf luent Concentratlons

W. see "Th

DAC
(uCi/ml)

Y, see "-Th

2E-2

l-horium-234

91

W, see ""Th

9Þ-/l

Bone sun
ItF-"\

4F-12

ôol. 1

4E+(]
Bone surf

19E+Ol

Air
(uCi/ml)

Y, see ---Th

Protact¡n¡um-
22+

2E-!a

Bone surt
f3E-31

7E-12

91

4E-13

Côl 2

W, see "-Th

6F-3
Bone surf

t2F-2\

3E-14

Table lll
Releases to

Scwars

4ts+iJ

Water
(uCi/ml)

1E-12

Hrolacltntum-
228

2E-14

9l

Y. see "Th

Bone sud
lrtr-r\

2È-2

7E-',\

Bone surf
/2tr+flì

W, all compounds
except those given
for Y

Monthly
Average
Concen-

trat¡on
htAi/mll

3E-1 5

3E-12

2E-7

6E+3

Protactrnrum-
230

Y, ox¡des and
hvdroxides

9l

6E+3

4E-15

6F-12

1E-3
Bone surf

t3E-3)

W, see "'Pa

?F+2
LLI wall
(4E+21

2E-8

Hroracltntum-
231

:zE-14

3E-6

2E-6

3F-3
Bone surl

l4E-3)

Y. see --'Pa

3E-6

91

W, see "'Pa

sE-13

4ts+ij

3E-14

2E+2

2E-t

9E-9

1E-7

Protactin¡um-
232

V cêê --'Pâ

1E-|2

9ts-g

W, see "'Pa

2È.+2

1F+1{

1E+2

91

4E-15

aF-a

Y, see "'Pa

5ts-5

1E-6

1E+2

6E-15

Protactinium-
233

6E-8

úìl-+2

Bone surf
/QF+2ì

91

W, see --'Pa

1 E+1

Bone surf
12E+11

5ts-ö

íaÞ-1u

3E-8

vz

Y, see'-'Pa

Protactin¡um-
234

5E-4

4E-8

1 E+1

2E-1
Bone surf

15E-1)

2E-10

5F+O

2E-10

ÃF-q

uranrum-zuu

W, see "'Pa

3E-7

5E-6

4E+0

1E-10

5E-9

2F-3
Bone surf

14F-3ì

V eâa --'Pâ

1 E+3

tF-q

W. see "'Pa

5ts-5

3E-11

V cec--'Pa

4E-3
Bone surf

IAF-3ì

D, UFo, UOzFz,
U02(NOs)2

1E-9

5ts-5

2E-11

FiF-1Íì

7E-'t2

2E+1

Bone surt
/4tr+l ì

2F-5

1 E+3

5ts-4

LLI wall
/2tr+1ì

2F-12

5E-12

6E+1
Ëone sun

(7E+1)

6E-15

2È.+3

1¡ t- -9

1E-5

2E-4

ll-+2

¿.Ê¿(l

Bone surf
l6E+0ì

8E-15

2l--H

6E+2

6E-9

aÊ+3

8E-1 1

3Ê-7

1E-4

7E+3
4E-1

Bone surf
f6E-1)

1 E-10

2È-l

43

2F-F

3E-6

6ts-ö

1b.-9

3b.-6

2F-1r)

öts-l u

1E-8

2Þ-^

9E-9

2E-5

8E-13

3ts-5

2E-4

8E-8

3E-4

8E-7



Atomic
No.

Radlonuclide

92 Uranium-231

s2

Class

w tJ()". ut-,, uut,

uranrum-zuz

v ltc)" tJ"o.
D, see --'U

vz

Table I

Occupatlonal Values

CoL 1

W. see'""U

Oral
lngestion
ALI(pci)

uran¡um-233

V see ""1 l

D, see'""U

92

@L z

W sce'""[J

Uranium-234"

5E+3

Y. see -"-U

ALI(pOi)

LLI wall
l4E+3ì

lnhâlE

D, see ""U

92

tion

4E-1

\^/ cêê'o"l I

3E-1

Table ll
Etfluent Concentrations

?

Uranium-235'

DAC
0¡Cllml)

2E+O

¡t

Y. see'""U

Bone surt
l4E+Oì

D, see -"-U

92

Cõl 1

I E-10

6E+3

I E-1()

5E+3

Air
(uCi/ml)

W, see'""U

Uranium-236

{F-ti

2E-1

1 E+1

Bone surf
t4E-1)

Y. see'""U

Bone sun
12E+1ì

D, see'""U

92

5E-13

COI.2

2E-6

4E-1

¿F-13,

Table lll
Releases to

Sawerc

2E-6

Water
(uCi/ml)

8E-3

W cea ""ll

1E-8

9E-1 1

Uran¡um-237

1 E+0

1E+1

Y. see'""U

Bone surt
l2E+0ì

Þone sun
(2É+1\

D, see'""U

92

Monthly
Average
Concen-
trat¡on

htai/mll

8E-9

2E-10

7E-1

6ts-9

3E-',t2

4É.-2

W see'""lj

5F-1()

Uranium-238"

6E-5

6E-13

1 E+0

Y. see ""U

1 E+1

Bone surf
/2F+Oì

Bone surl
12E+1)

D, see'""U

92

5E-13

3E-10

7E-1

1E-14

2E-11

4E-2

W. see'""U

5E-1 0

Uranium-239'

92

6E-4

3E-12

6ts-ö

1 E+O

Y, see'""U

1 E+1

Bone surt
l2E+O)

Bone surt
(28+1\

D, see ""U

1E-12

3E-10

92

uranrum-z4u

8E-1

5E-14

2E-11

4E-2

W cec-'-ll

6E-10

3E-12

6E-7

3ts-/

Y. see'""U

2F+:1

Bone surf
lDÉ+ô\

I t-+f l

LLI wall
12tr+3\

Uranium-
naturals

ñ cac -""1 I

1E-12

W. see ""U

3E-10

8E-1

93

5E

Y, see'""U

2E-11

4E-¿

14

5E-10

D sêê--'ll

3E-7

3E-6

3F+3

3E-12

1 b+1

Èrone sun
(2E+1\

W see'-"u

93

Neplunium-
232'

V ece ""l l

1E-12

3E-10

D, see'""U

9t{

2ts,+3

6E-14

2E-11

g:ì

2E+3

Neplunium-
Daa'

1E-6

1 E+0

3E-7

7E+4

Bone surf
l2F+Oì

3E-12

3ts-6

W cee ""ll

Nenlun¡lrm-234

Y. see'""U

Nênll rnil tm-2:{h

1E-12

7E-7

W, all compounds

8E-'l

6E-14

1 E+3

6E-7

4E-2

4F-9

6E-1 0

2E+5

3E-7

3ts-tt

W, all compounds

2È+5

1 E+1

Bone surf
(28+1\

2E+5

2È-t,

sts-tu

w. ell comDounds

4ts+3

2E-9

2E

W. all comoounds

3E+3

11

6E-5

3E-',12

3E-5

3E-6

2¿+3

7E-5

1 E+0

1 E+5

tsone sun
f2F+Oì

6E-5

1E-12

2E-6

6E-14

1E-6

3E-7

öts+5

8E-1

3E-7

1E-6

3E-4

2E-7

5E-¿

5E-10

)F +:1

2E+3

2E-7

Þone sun
f5E+2ì

2E+4

5E-9

3E-10

4ts-Y

9E-4

3E+6

3E-9

2E-11

3ts-ö

7E-7

3F+3

3E-',12

44

IìÞ+2

2È-5

9E-13

'tE-3

9E-3

9E-14

I F-A

3E-7

6ts-9

3F-7

2E-4

4E-6

¿t- -1¡

2F-:1

3ts-6

1E-2

.lt--5

)Þ-2

1E-1

aÞ-4



Atomic
No.

Radionuclide

93

93

Neptunium-236
(1.15E+5 y)

93

Class

Neptunium-
236m (22.5 h)

93

Neptunium-237

W, all compounds

93

Table I

Occupational Values

Neptunium-238

î^^, 1

W, all compounds

Oral
lngestion
ALI(uOi)

9ö

Neptunium-239

W, all compounds

LLI wall
(28]¿\

94

Cñt 2

Neptunium-
ta'

w, all compounos

3F+O

Bone surf
l6F+Oì

ALI(uCi)

94

Plutonium-234

lnhâlâl¡ôn

Bone sun
11 E+3)

W, all compounds

94

3ts+3

Bone surf
l4F+3\

cot.3

Plutonium-235'

Table ll
Etll uent Concentrations

DAC
(uCi/ml)

Bone surf
tF.tr-2\

2F-2

W, all compounds

5E-1

Bone surf
11E+01

Ptutonrum-zöo

94

w, all compounos
evcent PuO"

lî,nl 1

3E+1

Bone surt
f7E+'ll

1 E+3

94

Air
(pCi/ml)

Y. PuO,

9F-12

HtuÌonrum-zu/

W, see'.-Pu

4F-3
Bone surf

(1E-2)

Y. see'-Pu

2F+:1

Plutonium-238

LLI wall
(2F+?\

2E-9

Cõl 2

W, see'-Pu

1F-A

94

ÂF+1

Table lll
Releases to

Sewerc

Bone suñ
l2F+2\

Water
(pCi/ml)

2E+4

8E-14

2F-12

Y. see "'Pu

Pluton¡um-239

8E+3

W. see'-Pu

2E+3

MOnn,y
Average
Concen-
trat¡on

luCi/mll
3E-4

V cec'"*Pl

1E-10

3E-a

94

W, see'-Pu

8E+4

vts+5

9E-8

1 E-14

9F-7

2E.+2

2F+O

V eea '*Pl

Plutonium-240

Bone surl
14E+0)

õts-iJ

W, see'-Pu

5E-5

2F+2

2E-10

3E+6

3E-5

94

9E-/

3E+6

1 E+4

Y, see'-Pu

2E-8

:{F-9

th-E

2t-2

Bone surt
l^Ê-9\

Pluton¡um-241

Bone surf
l2F+Oì

9l--1

2È-5

aE-a

5E-4

W, see'*Pu

1E-7

1E-3

4E-2

94

1E-3

3E+3

3E-1 0

8E-12

2E-7

Y, see "*Pu

3ts+5

HF-]

zE-5

tsone sun
(1 E+0)

3E-1 0

tsone sun
nÊ-21

7F-3

2E-4

Plutonium-242

lJts-4

2E-11

4E-ö

W, see'*Pu

3E-6

1E-6

1E-4

94

2È-2

1E-6

6E-3

5E-14

2E-4

Ëone sun
l'tE-2\

Y, see'*Pu

3È-]2

8E-1

Bone surf
l1 E+01

\¿¿,

6E-14

1E-2

3E-3

Plu¡onrum-243

tsone sun
0F-2\

2F-¿

5E-9

W, see -"Pu

8E-',12

1E-3

4E-9

lJlttlò rtñ-2¿14

:ll--12

6E-8

Bone surf
(1F-2\

fìt--:{

Y, see'-Pu

2E-'14

4E+'l
Bone sud

l7E+1.|

1E-1

7E-12

2E-14

2È-4

2F-2

Bone surf
l9Ê-t\

W. see'-Pu
Y, see'-Pu

6E-7

2E-14

aF-12

l^/ êâô --'Er"

2E-a

3F-1

Bone surl
t6E-11

aF-1

öone sun
(1 E+0)

2E-14

7E-12

2E-3

8E-1

Bone surf
l1 F+Oì

2E-8

2E-14

1E-10

2E-7

Bone surf
l1 E-2ì

7E-3

2E+4

3E-10

¿E-14

8E-1

2F-2
Bone sun

(2F-2\

2E-7

2E-8

3E-12

8E-13

4E+4
4E+4

1E-12

/Ê-12

7È-3

45

2E-7

I ts-6

2E-14

2E-5
2E-5

3F-12

2E-14

1E-5

5E-8

2E-8

5ts-ð

2E-4

2E-7

2C-3



Atomic
No.

Radionuclide

94

94

Class

Plutonium-245

Plulonrum-240

95

Y, see'*Pu

95

Table I

Occupational Values

Col. 1

Americ¡um-
cgf

W, see --Pu

Oral
lngestion
ALI(¡tCi)

Y. see "-Pu

95

Americ¡um-
23g2

W, see'*Pu

95

95

Bone surf
l2F+Ol

Aol.2

amêfrail tm-2:{9

Y. see'"-Pu
W, all compounds

95

Amer¡cium-241

ALI(t¡Ci)

lnhâlâtion

îit tñ-9¿Lll

W, all compounds

80ne sun
t1F-2\

2E+3

Col.3

95

Amenctum-
242m

Table ll
Etf I uent Concentrations

DAC
(uCi/ml)

Bone surf
(2F-2\

2Þ-2

/IÞ+2

LLI wall
lÃtr+9\

95

Ame¡icium-242

W âll cômnôUncls
âll comDounds

W, all compounds

C^t 1

5E+3

95

Americium-2¿13

4ts+U

Air
(uCi/ml)

öts+4

7E-',t2

W, all compounds

3E+2

4E+4

95

Americium-
244m2

2E-14

col.2

2E-6

W, all compounds

3E+2

Table lll
R€leases to

-Qawere

2E-6

Water
(uCi/ml)

3E+5

5E+3

95

Ameflctum-zzl4

1E-7

2E-14

2F+ a

9þ

W, all compounds

3E+3

Bone surf
11 tr+fl\

RF-1

Bone sun
l6E+3ì

MonthtY
Average
Concen-

trut¡on
htAìlmll

6E-9

zE,-ö

'tE-7

Amer¡c¡um-245

6E-9

95

W, all compounds

Amer¡cium-
246m2

1E-4

aF-1

1 E+4

Bone surt
l'l F+Oì

zll--l (t

3E+3

c6

1F-6

6F-3
tsone sun

/1E-2\

W, all compounds

96

Amenctum-
24â2

¿F+?

4E-10

3ts-5

2E-7

4E-7

f ;r rffl rm-z:.lH

^F-fi

tiF-:{

80ne sun
i1E-2\

W

vö

Curium-240

8E-l

1

Bone surt
/1 E+Ol

6E-6

W, all compounds

3E-12

âll nômnôr rnrls

9E-9

8E+1

Bone surf
l9E+1ì

96

3E-4

uunum-241

FìF+4

W, all compounds

St wall
l8E+41

2E-8

1E-3

3E-12

4E-9

6F-3
Bone surl

I'tF-2\

96

W âll cômnôunds

çwtum-¿4¿

5F-¿

6E-5

:{F+:{

W, all compounds

2E-14

4F-A

/IÞ+:1

Bone surf
l7E+3)

96

uufrum-243

?FLA

7F-5

1E-2

W, all compounds

2E-14

3E-12

3t-5

5F+¡

st wall
16F+4ì

2E+2

5F-3

96

öone sun
l3E+21

CUJium-24/.

2È:ë

lÈ-4

W, all compounds

1E-10

3ts+4

2F-6.

,{P+4

96

uunum-z4b

2E-8

2Þ+¿,

2Þ+5

W, all compounds

2E-'14

HF.II

Bone surt
f8E+1ì

!+'l

5E-5

2Ê-7

( :t ttr tm -2Ãli

1 E+5

W, all compounds

1E-8

'l E+3

3E-5
aF-5

1 E+3

'¿E-l

5ts-4

2E-8

6E-'l
Bone sun

t6E-1,|

W, all compounds

4E-10

3t+1
Bone surt

/Ãtr+1ì

4ts-5

1E-7

3E+1

Its-U

Bone surf
l4E+1ì

\ / âll cômnôunds

3E-7

1 E+0

5E-7

öone sun
l2E+Ol

2F.-1r)

4E-5

2E-7

3F-1

Bone suñ
f3F-1ì

1E-7

I F+U

tsone sun
/3F+Oì

AF.A

'l E-8

'tE-2

2F-9

Bone suf
(9F-2\

9F-:.1

öts-4

Bone surf
/'l F+ôì

4E-4

/l--1

9E-13

1 E-10

4E-4

1É-2
öone sun

(2E-2\

7F-1

4E-3

4E-12

5E-1 1

2F-¿t

6F-3

8E-3

tsone sun
nE-2\

1E-6

4E-13

5l-- t 2

4E-3

2l--ll

fi t- -:{

46

2F-:4

2E-14

3Þ-12

1E-5

tE-l

3E-14

3F-12

2F-4

3ts-ö

2E-14

7E-6

3E-8

Uts-/

2E-ó

3E-7

2E-7



Atomic
No.

Radionuclide

9ö

96

Cwium-247

96

Curium-248

Class

96

Curium-249'

W, all compounds

9t

Curium-250

Table I

Occupational Values

COL 1

91

W, all compounds

Oral
lngestion
ALI(uC¡)

97

Berkelium-245

W, all compounds

l{èf llêl[ lm-24?;

öone sun
(1 E+0)

97

Berkelium-247

Ctl2

W, all compounds

Ht--l

tsone sun
f1 E+0)

ALI(uCi)

9t

Berkel¡um-249

lnhâlâllôn

Eone sun
t'tF-2\

l^/ âll nômnôr rnds

2E-1
Bone sun

t4E-1)

(:^t :1

98

Berkelium-250

W. all comDounds
W, all compounds

Table ll
Etfluent Concentrations

DAC
(uCVml)

Bone surf
fiE-2\

6t-3

AF¿¿.

Californium-
2442

W, all compounds

Col. I

2F.-3

98

Ëone sun
t3E-3ì

4E-2
Bone surt

IAF-'\

Air
(uCi/ml)

3E-12

W, all compounds

98

2F+4
tsone sud

l3F+4ì

Californium-246

2F+3

2E-14

7E-13

:ìF+:{

(:^t 2

W, all compounds
except those given
for Y

cal¡fornium-246

5E-1

Table lll
Releases to

Sawerc

Þone sun
(1E+0)

:.il--4

Bone surl
(^F-4\

Water
(UCi/ml)

98

2E-14

7E-6

Y, OXTOeS ano
hvdroxides

2P+2

Bone surf
l5.F+2\

I FJq

Monthly
Average
Concen-
tnt¡on

htailmll

Californium-249

2E-8

3F+3

l/\.1 eee --lìf

4E-15

1 F-13

Bone surf
/qtr-1\

4E-3

Y. see "-Cf

!lÞ+:{

W, see'--Cf

9ð

2E-8

4E-8

2E+O

6l-- t

EOne sun
14E+Ol

3E¡4

I E-6

2E-7

Y. see "'Cf

Þl wall
/1trr¿\

2E-12

5E-9

uailTorntum-zþu

8E-1 6

98

W, see'-Cf

i1Þ+2

Bone sud
(7F+2\

7F-A

2E-7

7E-|0

2F-9

4E+2

Y, SEC

Californium-251

¿Ll--9

t F+2

5ts-ö

9E-1 0

'tE-14

1E-7

t{l-+f I

Bone surf
12E+11

9ö

W, see'-Cf

6E+2

'cf

/l--:1

3E-5

5E-',!2

9E+0

4F-5

2F- I

V sêe - "l.ìf

ualrtornrum-zbz

9E+U

5E-1

Bone sun
(1 E+0)

9ö

W, see'-Cf

2E-8

9E-9

?il--2

tsone sun
f1 E-1t

1E-9

2È.:l

3F-4

8E-10

Y, see'--Cf

4E-9

uaillorntum-zbi'

öts-6

4E-4

1E-1

Yö

4ts-9

llt--:J

EOne sun
toF-31

3E-1 1

1F-4

1 E+0

2E-l

Ètone sun
/2tr¿ôì

öts-ru

W, see'*Gf

uafltorntum-254

1E-2
Rôna ct rrl

1E-1 1

4E-11

6E-5

1E-11

V cae ---lîf

4E-4

2E-12

5E-l

t1l--'¿l

Bone surf
11 E+0)

W, see'"Cf

1E-3

t¡I. -:{

Bone sud
ItF-2\

2E-13

4F-12

5E-6

1E-13

V cee ---(ìl

3E-2

W. see'-Cf

4E-3

Bone surf
t9F-3ì

¿u- -:.t

1 E-14

4F-'12

V cac'--lìf

/þ+ll

Ëone sun
15E+Ol

2E-7

1E-2
Bone sud

nE-21

1E-11

5E-5

2E-14

2E+2

2F-12

öone sun
(4E+2\

2E-8

2E-2
öone sun

ÁE-2\

3E-14

2E-6

4E-12

4E-14

2E+0

3E-:z
2Þ+tt

8E-12

1E-14

2E-7

3ts-ö

zE+O

2E-14

1E-1 1

2E-2

8E-10

47

2E-2

2E-8

5E-14

3E-7

7E-10

5E-14

9E-12

3F-'12

7E-12

2E-7

7E-8

2E-12
3E-14
2E-14

5ts-tt

7E-7

3E-8

5ts-5

3E-7



Atomic
No.

Radionuclide

99

99

Einsternrum-
250

99

E¡nstelnlum-
251

99

Class

Einsteinium-
,F?,

w, ail compounos

99

Einsteinium-
254m

w, all compounos

tllft

Einsteinium-
254

Table I

Occupational Values

Cõl 1

fìlt

Oral
lngestlon
ALI(uCi)

W, all compounds

oo

FÊ-tmilÍn-252

It,

100

W, all compounds

Þêrmil rm-251{

Fa¡ñittñ-26Ã

4E+4

(:^, 2

Ferm iltm-255

101

W, all compounds

Fermtum-zb/

ALI(uci)

7F+3

nhâ

101

Mendelevium-
257

l^/ âll 
^^ññ^r 

rñdc

ât¡^n

l5l-+2

r;.il :1

Eone sun
11 E+3)

W âll cômnôilnds

zE+:¿

lru âll nômnôr rndq

Table ll
Etf luent Concentratlons

DAC
(uCi/ml)

Mendelevium-
258

W- âll comôôunds

3F+2

9E,+2

Bone surf
11 E+31

W, all compounds

LLt Wail
f3E+2.}

COL 1

2E-7

Any single
radionuclide not
listed above
with decay
mode other
than alpha
emission or
spontaneous
fission and with
radloactive half-
life less than 2
hnr rrc

HF+I I

Bone sun
l2E+11

1 E+O

Air
(UCi/ml)

W, all compounds

4F-7

1 E+1

ÞL2

W, all compounds

I:ñ' 2

6E-10

2E-9

!?

Table lll
Releases to

Sowate

7F-2

tsone sun
t1 E-1)

Water
(pCi/ml)

;+3

6Þ+2

Submersion'

2E+1

4l--9

Ëone sun
(4E+1)

2E-9

I

Monthly
Average
Concen-
tration

htailmll

-+

6E-4

I

3E-1 1

2E-12

+

Il-L:4

Any s¡ngle
radionuclide not
listed above
with decay
mode other
than alpha
emission or
spontaneous
fission and with
radioactive half-
life greater than
2 har rrq

¡

1F-1 1

.+

'tE.4

zts-1
Ètone sun

(2E-',t\

3E+1

5E-9

Bone surt
/Ãtr+l ì

4

6E-3

I

zts-6

Á

tlt-+l

tsone suÍ
(9E+'l)

2E-13

R

_(¡

1E-3

i1 1

2F-11

4E-6

2E-1
Bone sud

t3E-11

1E-1 1

1E-10

4E-A

:zE-5

3E-1 1

2E-7
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Radionuclide

Any single
radionuclide not
listed above
that decays by
alpha emission
or spontaneous
fission, or any
ml)dure for
which either the
identity or the
concentrat¡on of
any
radionuclide in
the mixiture is

ENDNOTES:

1',submersion', means that values given are for submersion in a hemispherical semi-infinite cloud of airborne material.

, These radionuclides have radiological half-lives of less than 2 hours. The total effective dose equivalent received during

operations with these radionuclidei might include a significant contribution from external exposure. The DAC values for all

radionuclides, other than those designaiéd Class "Submérsion," are based dose equivalent due to

the intake of the radionuclide into ihe boOy and do not include potential dose equivalent from

external exposures. The licensee may súbsütute 1E-7 pCi/ml for the the submersion dose

prospectively, but should use individual monitoring devices or other radiation measuring instruments that measure external

exposure to demonstrate compliance with the limits. (See 1200-02'05-.52.)

3 
For soluble mixtures of U-238, U-234, and U-235 in air, chemical toxicity may be the limiting factor (see 1200-02-05-.50(5)). lf

the pelcent by weight (enrichment) of U-235 is not greater than 5, the concentrat¡on value for a 40-hour workweek is 0.2

milligrams uráium 
-per bulic metei of air average. For any enrichment, the product of the average concentration and time of

expõsure during a 4g-hour workweek shall not éxceed 8E-3 (SA) pCi-hr/ml, where SA is the specific act¡vity of the uranium

inlialed. The spécific act¡vity for natural uranium is 6.77E-7 curies per 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

SA = [0.4 + 0.38 (enrichment) + 0.0034 (enrichment)2] E-6, enrichment > 0.72

where enrichment is the percentage by weight ol U-235, expressed as percent.

NOTE:

1. lf the identity of each radionuclide in a mixture is known but the concentration of one or more of the radionuclides in the m¡xture is

not known, the DAC for the mixture shall be the most restr¡ctive DAC of any radionuclide in the mixture.

2. lf the identity of each radionuclide in the mixture is not known, but it is known that certain radionuclides specified in this schedule are

not present in the mixiure, the inhalation ALl, DAC, and effluent and sewage concentrations for the mixture are the lowest values specified in

this schedule for any radionuclide that is not known to be absent from the mixture; or

Table I

Occupational Values
Table ll

Etf I uent Concentrations

Atomic No.

lf it is known lhal Ac-227-D and Cm-250-W
ere not Dresent

Radionuclide Class
Col. 1

Table I

ôccunational Values

9ral
lngestion
Al l/rrCiì

lnhalation
CoL2

ALI(pci)

Ço1.3

7E-4

DAC
(pCi/ml)

Fffhrenl Côncêntrâtiôns
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3E-13
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(:^t 1

Air
(uCi/ml)

I

r;.tt 2

Water
(uCi/ml)

Taþle lll
Releases to

Scwarq

Monthly
Average

Concentration
@C¡/mt)



Radionuclide

+o-vv, ùrfr-

"Th-228-u-234-Y,
l-W, Pu-
PI-24Q-Y,
t,Cm-2M-
Y, Cf-251-
'e not

known that Sm-'|46-W
, w, Gd-152-D, W, Th-
t-232-Y, U-233-Y, U-2Í
, U-238-Y, Np-236-W,
-W, Y, Pu-239-Y,Pu-2
-W, Y, Cm-243-W, Cm
149-Y, Cf-250-W, Y, Cl
nd Cf-254-W, Y are no

/, Gd-148-D, W,
Th-230-Y, u-23
-Y, U-296-Y, U-
/, Y, Pu-238-W,
2-Y,Pu-244-W,
'248-W,Cf-249-
252-W, Y, and (

lf, in additi
147-W, G(
W, Y, Th-'
u-235-Y,I
236-W, Y,
Pu-242-Y,
w,c1-248
Y,d-252-

Ra-221,
I,W,Y
I,W,P
t48-Y,
rre not ore

d-'l 13m-D,
D, Lu-176-W
210m-D, Ra-
I, Y, Pa-230-
u-235-D, W,

11-Y, Bk-249-
are not

uranium and its daughters in ore dust (10 ¡rm AMAD particle distribution assumed) prior to

it is known th
110-D, W, Ra
Ac-225-D, V

t,v-232-D,V
I2-W,cl.-248
d-258-W are

chemical separation of the uranium from the ore, the following values may be used for the DAC of the mixture: 6E'11 pOi of gross alpha

activity from uranium-238, uranium-234, thorium-23o, and radium-226 per milliliter of air; 3E-11 ¡rOi of natural uranium per milliliter of air; or 45

micrograms of natural uranium per cubic meter of air.

¿. lt tne identity and concentration of each radionuclide in a mixture are known, the limiting values should be derived as

follows: determine, ior each radionuclide in the mixture, the ratio between the concentration present in the mixture and the
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known that Si-3
.Y, Zr-93-D, Cd-
D, W, La-138-D
-182-D, W, Bi-2
', Ac-226-D, W,
, u-234-D, W, L
8-D, W, Pu-241
rnd Es-253-W ar

-W, Po-210-E
t-226-W, Ac-2
)-D, W, Y, U.'
V,Cm-242-W

2'lOm-W
W, Ra-2
u-230-D
240-W, (

tition, it is kno'
)-D, Sr-90-Y, l
D, ln-1 15-D, !
r-D, W, Hf-18Í
Ra-228-W, Ac
-233-D, W, U-
), w, u-238-D
53-W, Y, and I

ddit¡on, it is known that Sm-146-W, Gd-
, w, Gd-l52-D, Th-228-W, Y, Th-240-
v-232-Y , U-233-Y, U-234-Y , U-235-Y,
-Y, U-238-Y, U-Nat-Y, Np-236-W, Np-
/, Pu-236-W, Y, Pu-238-W, Y, Pu-239-
Pu-240-W, Y, Pu-242-W, Y, Pu-244-W,
-241-W, Am-242m-W, Am-243-W, Cm-
I, Cm-244-W, Cm-245-W, Cm-246-W,
t7 -w, Bk-247-W, cf-249-W, Y, Cf-250-
Cf-251-W, Y, Cf-252-W, Y, and Cf-254-

lf, in addition,
Y, Fe-60-D, S
Cd-1 13-D, ln-
Hf-178m-D, Vl

224-W,Ra-22
w, Y, u-233-l
u-236-D, W, t

w, cf-253-w,

1Om-W, Po-210-D, W,
Ba-226-W, Ac-225-D,
230-D, W, Y,U-232-D,
l, Cm-240-W, Cm-242-
4-W, Fm-257-W, and

lf, in addil
148-D, W
W, Y, U-2
u-236-Y,
237-W,P
W, Y, Pu-
Y, Am-24
2,1Íl-W, C
Cm-247-\t
w, Y, cf-:

n, it is known that
210-D, Bi-21om-U
Ra-225-W,Ba-22
t7-W, Y, U-230-D,
l, Pu-241-W, Cm-t
V. Y. Es-254-W. F

i, l-129, Cs-134, Sm-
1-152, Hg-194
23, Ra-224, Ba-225,
u-233, U-234, U-
t, cm-242, Cf-248,
-258 ate not oresent

152-W, Pb-210-D,I
Ra-223-W, Ra-225.
w, Y, Th-227-W, Y,
W, U-Nat-W, Pu-24
W, Cf-248-W, Y, Es

ldition it is known that
lm, Cd-1 13, ln-'l 15, l-
m-147, Gd-148, Gd-11
ic), Bi-210m, Ra-223,
i,Th-228, Th-230, U-t
-236, U-238, U-Nat, C

3. lf a mixture of radionuclides

lf, in addit
Cd-1 13m,
145, Sm-1
(organic),
Ac-225,7
235,U-23



concentration otherwise established in schedule RHs 8-30 for the specific radionuclide when not in a mixture' The sum of

such ratios for all of the radionuclides in the mixture may not exceed "1" (i.e., "unity")'

Example: lf radionuclides "A," "B," and "C" are present in concentrations C¡, Ce, and Cc, and if the applicable DACs are

DACA, DACa, and DACo, respectively, then the concentrations shall be limited so that the following relationship exists:

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq'

New Rules

chapter 12oo-02-05 is amended by adding new rules 1200-02-05-.127 Disposal of certain Byproduct Material

and 1200-02-OS-.146 neforts to lndividuats-of Exceeding Dose Limits. The new rules shall read as follows:

Table of Contents

12OO-02-05-.127 Disposal of Certain Byproduct Material
12OO-02-05-.146 Reports to lndividuals of Exceeding Dose Limits

12OO-02-05-.127 Disposal of Certain Byproduct Material'

(1) Licensed material as defined in subparagraphs (c) and (d) of the definition of 
-Byproduct 

material set forth

in Rule 12OO-02-OS-.32(1 1) may be 
'O¡spõse'O 

of in' accordance with Chapter 1200-02-11 , even though it is

not defined as low-leveì ráO¡oaót¡ve wáste. Therefore, any licensed byproduct material being disposed of

at a facility, or transferred for ultimate disposal at a facility licensed under Chapter 1200-02-11, must meet

the requirements of Rule 1200-02-05-.125'

(2) A licensee may dispose of byproduct material, as defined i ) of the definition of

Byproduct maierial'set forth in Rule 1200-02-05-.32(11), rized to dispose of

súòn material in accordance with any Federal or State sol including the Solid

waste Disposal Act, as authorized under the Energy Policy Act of 2005.

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq.

1200-02-05-.146 Reports to lndividuals of Exceeding Dose Limits.

When a licensee or registrant is required by Rule 1200-02-05-.143 or 1200-02-05-.1441o report to the Division

any exposure of an ¡oeñt¡t¡eO occupationally exposed individual, or an identified member of the public, to radiation

or radioactive material, the licensee or registrant shall also provide the individual a report on his or her exposure

data included in the report to the Divisioñ. This report must be transmitted no later than the transmittal to the

Division.

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq.

Chapter 1200-02-07
Use of Radionuclides in the Healing Arts

Amendments

Paragraph (32) of Rule 1200-02-07-.05 Definitions is amended by deleting the paragraph and substituting the

following so that, as amended, paragraph (32) shall read as follows:

(32) "Radioactive drug" means any chemical compound containing radioactive material that may be used on

or administered to patients or human research subjects as an aid in the diagnosis, treatment, or
prevention of disease or other abnormalcondition.
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Rule 1200-02-07-.05 Definitions is amended by adding new paragraph (45) so that, as amended, paragraph (45)

shall read as follows:

(4s) ,,positron Emission Tomography (pET) radionuclide production facility'' is defined as a facility operating a

cyclotron or accelerator for the þurpose of producing PET radionuclides'

Authority: T.C.A. SS 68-202-201 et seq' and 4-5-201 et seq'

Rule 1200-02-07-.14 Notifications is amended by deleting the rule and substituting the following so that, as

amended, Rule 1200-02-07-'14 shall read as follows:

'1200-02-07 -.1 4 Notifications'

(1) A licensee shall provide certification' the

Commission, Agre'ement permit issued by

scope for eacli individua e date that the Li

individual to work as an pharmacist or an

physicist, pursuant to Rule 1 200-02-07 -. 1 3(1 Xb)'

(2) A licensee shall notify the Division no later than thirty days after:

(a) An authorized user, an authorized nuclear pharmacist, a radiation safety officer,.or an authorized

medical physicist permanently discontinues performance of duties under the license or has a

name change;

(b) The licensee's mailing address changes;

(c) The licensee's name changes, but the name clange does not constitute a transfer of control of

the license as described in Rule 1200-02-10-'16(2); or

(d) The licensee has added to or changed the areas of use identified in the application or on the

license where radioactive material is used under either Rule 1200-02-07-'38 or 1200-02-07--4O'

(g) The licensee shall send the documents required in this rule to the Division at the address listed in Rule

1200-02-04-.07(1Xc).

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq.

12OO-02-OT-.15 Exemptions Regarding Specific Licenses of Broad Scope is amended by

14(1)(a)" between the word "of" and '?egarding" and replacing it with "Rule 1200-02-07'

mended, paragraph (4) shall read as follows:

(4) The provisions of Rute 1200-02-07-.14(2)(a) regarding notification to the Division for new authorized

users, new authorized medical physicists and new authorized nuclear pharmacists;

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq.

Subpart (ii) of par12 of subparagraph (b) of paragraph (1) of Rule 1200-02-o7-.23 Training ol Rqdiatlgn Safety

Otfióer is'amended by addihg "ñulé tdO.O-02-07-26;," between the word "unde/'and "1200-02-07-.43" so that, as

amended, subpart (ii) shall read as follows:

(ii) ln clinical nuclear medicine facilities providing diagnostic and/or therapeutic

services under the direction of physicians who meet the requirements for

authorized users under Rule 1200-02-07-.26,'1200-02-07-.43 or 1200-02-07-'47;
and

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq'
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part2 of subparagraph (b) of paragraph (1) of Rute 1200-02-07-.24 Training forAuthorized Medical Physicist is

amended by'addiñg;Ruile leóo-0ã-0l-.26,; between the word "in" and "1200-02-07-.59" so that, as amended,

part 2 shall read as follows:

2. ln clinical radiation facilities providing high energy, external beam therapy (photons and

electrons with energies gieater tñan- or equal to 1 million electron volts) and

brachytherapy servicãs undlr the direction of physicians wh9 meet the requirements for

authorized users in Rule 1200-02-07-.26,1200-02-07-.59 or 1200-02-07-.80; and

Subparagraph (b) of paragraph (2) of Rute 1200-02-07-.24 Training for Authorized Medical Physicist is amended

by detetiñg ineiúupáragräpË ani'substituting the fotlowing so that, as amended, subparagraph (b) shall read as

follows:

(b) Has obtained written attestation that the individual has satisfactorily completed the requirements
or subparagraph (2)(a) and paragraph (3)

sufficient to function independently as an

tic medical unit for which the individual is

written attestation must be signed by a
preceptor authorized medical physicist who meets the requirements in Rule 1200-02-07-.24, Rule

:j:OO-:O2-07-26 or equivalent 
-U.S. 

Nuclear Regulatory Commission or Agreement State

requirements for an authorized medical physicist for each type of therapeutic medical unit for

which the individual is requesting authorized medical physicist status; and

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq'

Rule 1200-02-07-.26 Training for Experienced Radiation Safety Officer, Teletherapy or lÚedjcal Physicist,

Authorized User, and Nuclear Þharmacist is amended by adding paragraph (3) which shall read as follows:

(g) lndividuals who need not comply with training requirements as described in this rule may serve as
preceptors for, and supervisors of, applicants seeking author¡zation on Division or NRC licenses for the
same uses for which these individuals are authorized.

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201et seq.

Rule 1200-02-O7-.30 Determination of Dosages of Unsealed Radioactive Materialfor Medical Use is amended by

deleting the rule and substituting the following so that, as amended, Rule 1200-02-07-.30 shall read as follows:

1200-02-07-.30 Determination of Dosages of Unsealed Radioactive Material For Medical Use.

(1) A licensee shalldetermine and record the activity of each dosage before medical use.

(2) For a unit dosage, this determination must be made by:

(a) Direct measurement of radioactivity; or

(b) A decay correction, based on the activity or activity concentration determined by:

1. A manufacturer or preparer licensed under Rule 1200-02-10-.13(10) or equivalent U.S.

Nuclear Regulatory Commission or Agreement State requirements; or

2. An Agreement State or U.S. Nuclear Regulatory Commission licensee for use in research
in accordance with a radioactive drug research committee-approved protocol or an
investigational new drug (lND) protocol accepted by Food and Drug Administration
(FDA).

3. A PET radioactive drug producer licensed under Rule 1200-02-10-.11(8) or equivalent
Agreement State requirements.

(3) For other than unit dosages, this determination must be made by:
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(a) Direct measurement of radioactivity;

(b) Combination of measurement of radioactivity and mathematicalcalculations; or

(c) Combination of volumetric measurements and mathematical calculations, based on the

measurement made bY:

1. A manufacturer or preparer licensed under Rule 12OO-02-10-.13(10) or equivalent U'S'

Nuclear Regulatory commission or Agreement state requirements; or

2. A pET radioactive drug producer licensed under Rule 1200-02-10-.11(8) or equivalent

U.S. Nuclear Regulator! Commission or Agreement State requirements.

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq'

paragraph (1) of Rule 12OO-02-07-.3g Use of unsealed Radioactive Material for uptake, Dilution, and Excretion

Studies for Which a Written Directive is Not Required is amended by deleting the paragraph and substituting the

following so that, as amended, paragraph (1) shall read as follows:

(1) Except for quantities that require a written directive under Rule 1200-02-07'.20(2), a licensee may use

any unsealeb radioactive material, prepared for medical use for uptake, dilution, or excretion that is:

(a) Obtained from:

1. A manufacturer or preparer licensed under Rule 12OO-O2-10-.13(10) or equivalent U.S.

Nuclear Regulatory commission or Agreement state requirements; or

2. A pET radioactive drug producer licensed under Rule 1200-02-10-.11(8) or equivalent

Agreement State requirements; or

(b) Excluding production of PET radionuclides, prepared by:

1. An authorized nuclear pharmacist;

2. A physician who is an authorized user and who meets the requiremenls 9p99jtjed in Rule

1 2Od-02-07 -.43, or R u te 1 200-0 2-O7 -.47 and Ru le 1 200-02-07 -. 43( 1 Xc) 1 (i i)(Vl l) ; or

g. An individual under the supervision, as specified in Rule 1200-02-07-.19, of the

authorized nuclear pharmacisi in parl 1 of this subparagraph or the physician who is an

authorized user in part 2 of this subparagraph; or

(c) Obtained from and prepared by an Agreement State or U.S. Nuclear Regulatory Commission

licensee for use in research in áccordañce with a radioactive drug research committee-approved

protocol or an investigational new drug (lND) protocol accepted by Food and Drug Administration

(FDA);or

(d) Prepared by the licensee in accordance with a Radioactive Drug Research Committee approved

application or an lnvestigational New Drug (lND) protocol accepted by Food and Drug

Administration (FDA) for use in research.

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq'

Subpart (ii) of part 1 of subparagraph (c) of paragraph (1) of Rule 1200-02-07-.39 Training for Uptake_,_Djlution,

and Excretion Studies is ambndeã uy aàd¡ng lRutã t2oo-02-07-.26," between the words "in" and "1200-02-07-.39"

so that, as amended, subpart (ii) shall read as follows:

(ii) Work experience, under the supervision of an authorized user who meets the

requirements in Rule 1200-02-07-.26,'1200-02-07-.39, 1200-02-07-'43, or 1200'
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O2-OT-.47 or equ¡valent U.S. Nuclear Regulatory Commission or agreement State

requirem ents, involving:

part2of subparagraph (c) of paragraph (1) of Rule 1200-02-07-.gg Trainingfor Uptake, Dilution, and Excretion

Studies is amended uv àdo¡nd "nu'íe izob-02-0r-.26," between the words "in" arìd "1200-02-07-.39" so that, as

amended, part 2 shall read as follows:

2. Has obtained written attestation, signed by a preceptor authorized user who meets the

requirements in Rule 't2OO-02-07-.ã0, teÓO-02-07-.39, 1200-02-07-.43, or 1200-02-07'

.42 or equivalent Agreement State or U.S. Nuclear Regulatory Commission requirements,

that the índividuat h"as satisfactorily completed the requirements in parts (1Xa)1 or (1)(c)1

of this rule and has achieved a lével of competency sutficient to function independently

as an authorized user for the medical uses authorized under Rule 1200-02-07-'38.

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq'

paragraph (1) of Rule 12OO-O2-07-.40 Use of Unsealed Radioactive Materialfor lmaging and Localization Studies

for Which a Written Directive is Not Required is amended by deleting the paragraph and substituting the following

so that, as amended, paragraph (1) shall read as follows:

(1) A licensee may use, for imaging and localization studies, any radioactive m_aterial prepared for medical

use, in quantitiós that do not ieq-uire a written directive as described in Rule 1200-02-07-'20(2) that is:

(a) Obtained from:

2. A PET radioactive drug producer licensed under Rule 1200-02-10-.11(8) or equivalent

Agreement State requirements; or

(b) Excluding production of PET radionuclides prepared by an authorized nuclear pharmacist, a

physician who is an authorized user and who meets the requirements specified in Rule 1200-02-

OT-.49, or Rute 1200-02-07-.47 and Rule 1200-02-07-.43(1)(c)1(ii)(Vll), or an individual under the
supervision of either as specified in Rule 1200-02-07-.19; or

(c) Obtained from and prepared by an Agreement State or U.S. Nuclear Regulatory Commission
licensee for use in research in accordance with a radioactive drug research committee-approved
protocol or an investigational new drug (lND) protocol accepted by Food and Drug Administration
(FDA);or

(d) Prepared by the licensee for use in research in accordance with a radioactive drug research

committee-approved application or an investigational new drug (lND) protocol accepted by Food

and Drug Administration (FDA).

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq.

Paragraph (1) of Rule 1200-02-07-.41 Radionuclide Contaminants is amended by deleting the paragraph and
substituting the following so that, as amended, paragraph (1) shall read as follows:

(1) A licensee shall not administer to humans a radiopharmaceuticalthat contains:

(a) More than 0.15 kilobecquerelof molybdenum-99 per megabecquerelof technetium-99m (0.15
pCiof Mo-99 per mOi of Tc-99m); or

(b) More than 0.02 kilobecquerel of strontium -82 per megabecquerel of rubidium-82 chloride injection
(0.02 pCi of Sr-82 per mCi of Rb-82 chloride); or more than 0.2 kilobecquerel of strontium-8S per

megabecquerel of rubidium-82 chloride injection (0.2 pOi of Sr-85 per mOi of Rb-82).
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Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq'

Subpart (ii) of part 1 of subparagraph (c) of paragraph (1) of Rule 1200-02-07-.43 Training for lmaging and

Localization Studies is amended O-V a'OO¡ñg ", Rule 'tzOO-OZ-Oz-.26," between the words "rule" and "o/' so that, as

amended, subpart (ii) shall read as follows:

(ii) Work experience, under the supervision of an authorized user, who meets the

requirements in this rule, Rule 'l2OO-02-07-.26, or item (Vll) of this subpafi and

Rule 1200-02-07-.47 or equivalent Agreement State or U.S. Nuclear Regulatory

Commission requirements, involving:

part 2of subparagraph (c) of paragraph (1) of Rule 1200-02-O7-.43 Training for lmaging and _Localization.Studies
is amended d,y deietilrg tnä part anã slosi¡tilting the following so that, as amended, part2 shall read as follows:

2. Has obtained written attestation, signed by a preceptor authorized user who meets the

requirements in this rule, Rule 1200-02-07-.26, or Rule 1200-02-07-'47 and item 1(¡ixvll)
of this subparagraph or equivalent Agreement State or U.S. Nuclear Regulatory

Commission' requirements, that the individual has satisfactorily completed the

requirements in parts (a)1 or (c)1 of this paragraph and has achieved a level of

competency sufficient to function independently as an authorized user for the medical

uses authorized under Rules 1200-02-07-'38 and 1200-02-O7-.40.

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq'

paragraph (1) of Rule 1200-02-07-.44 Use of Unsealed Radioactive Material for Which a Written Directive is

Requìreà is ämended by deleting the paragraph and substituting the following so that, as amended, paragraph (1)

shall read as follows:

(1) A licensee may use any unsealed radioactive material for diagnostic or therapeutic medical use for which

a written directive is required that has been:

(a) Obtained from:

1. A manufacturer or preparer licensed under Rule 1200-02-10-.13(10) or equivalent
Agreement State or U.S. Nuclear Regulatory Commission requirements; or

2. A PET radioactive drug producer licensed under Rule 1200-02-10-.11(8) or equivalent
Agreement State requirements; or

(b) Excluding production of PET radionuclides prepared by an authorized nuclear pharmacist, a
physician who is an authorized user and who meets the requirements spec¡fied in Rule 1200-02-
07-.43, Rule 1200-02-07-.47, or an individual under the supervision of either as specified in Rule
1200-02-07-.19; or

(c) Obtained from and prepared by an Agreement State or U.S. Nuclear Regulatory Commission
licensee for use in research in accordance with an investigational new drug (lND) protocol

accepted by Food and Drug Administration (FDA) for use in research; or

(d) Prepared by the licensee for use in research in accordance with an investigational new drug
(lND) protocolaccepted by Food and Drug Administration (FDA).

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq.

Subpart (ii) of Part 1 of subparagraph (b) of paragraph (1) of Rule 1200-02-07-.47 Training for Use of Unsealed
Fladioactive Material for Which a Written Directive is Required is amended by adding "Rule 1200-02-07-.26,"
between the words "rule," and "ol'' so that, as amended, subpaft (ii) shall read as follows:

(ii) Work experience, under the supervision of an authorized user who meets the
requirements of this rule, Rule 1200-02-07-.26, or equivalent U.S. Nuclear
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Regulatory Commission or Agreement State requirements. A supervising

autñorized user, who meets the requirements in this subparagraph, must also

have experience in administering dosages in the same dosage category or

categories (i.e., item (Vl) of this subpart) as the individual requesting authorized

user status. The work experience must involve:

part 2 of subparagraph (b) of paragraph (1) of Rule 1200-02-07-.47 Training for Use of Unsealed Radioactive

Materiat for Which a'üVriùán Dilectiùe i's Re{uireO is amended by deleting the part and substituting the following

so that, as amended, parl2 shall read as follows:

2. Have obtained written attestation that the individual has satisfactorily completed the

requirements in part (a)1 and item (b)1(iixvl) of this paragraph or part 1_of this

subparagrapn ariO hàs achieved a level of competency sufficient to .function
inOèpenãently as an authorized user for the medical uses authorized under Rule 1200-

OZ-CjZ-.++. Tñe written attestation must be signed by a preceptor authorized user who

meets the requirements in this rule, Rule 1200-02-07-.26, or equivalent U.S. Nuclear

Regulatory Commission or Agreement State requirements. The preceptor authorized

use-r, whó meets the requirements in this subparagraph, must have experience in

administering dosages in the same dosage category or categories (i.e., item 1(ii)(Vl) of

this subparagraph) as the individual requesting authorized user status.

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq'

Subparagraph (a) of paragraph (1) of Rule 12OO-O2-07-.48 Training for the Oral_Administration of Sodium lodine l-

t3t'Reqúi¡'ng ä'written 
-o¡ràct¡ve in Quantities Less Than or Equal to 1.22 Gigabecquerels (33 Millicunies) is

amended by-deleting the subparagraph and substituting the following so that, as amended, subparagraph (a)

shall read as follows:

(a) ls certified by a medical specialty board whose certification process includes all of the requirements in

subparagrapñ (c) of this paragraph and whose certification has been recognized by the Division, the U.S.

Nuilear nebutàtôry Com'mission or an Agreement State and who meets the requirements in p_art (c)3 of

this paragrãph; (ihe names of board certifications which have been recognized by the U.S. Nuclear

Regulatory Commission or an Agreement State will be posted on the U.S. Nuclear Regulatory

Commission's Web page.); or

Part2 of subparagraph (c) of paragraph (1) of Rule 1200-02-07-.48 Training for the Oral Administration of Sodium
lodine l-131 Requiring a Written Directive in Quantities Less Than or Equal to 1.22 Gigabecquerels (33

Millicurries) is amendéd by deleting the part, but not its subparts, and substituting the following so that, as
amended, parl2, prior to its subparts, shall read as follows:

2. Has work experience, under the supervision of an authorized user who meets the
requirements in Rule 1200-02-07-.26, 1200-02-07-.47,1200-02-07-.48, 1200-02-07-.49,
or equivalent Agreement State or U.S. Nuclear Regulatory Commission requirements. A

supervising authorized user who meets the requirements in Rule 1200-02-07-.47(1)(b),
must also have experience in adrninistering dosages as specified in Rule 1200-02-07-
.47(1Xb)1(iixvl)land ll. The work experience must involve:

Part 3 of subparagraph (c) of paragraph (1) of Rule 1200-02-07-.48 Training for the Oral Administration of Sodium
lodine l-131 Requiring a Written Directive in Quantities Less Than or Equal to 1.22 Gigabecquerels (33
Millicurries) is amended by deleting the part and substituting the following so that, as amended, part 3 shall read
as follows:

3. Has obtained written attestation that the individual has satisfactorily completed the
requirements in parts 1 and 2 of this subparagraph and has achieved a level of
competency sufficient to function independently as an authorized user for medical uses
authorized under Rule 1200-02-07-.44. The written attestation must be signed by a
preceptor authorized user who meets the requirements in Rule 1200-02-07-.26,'1200-02-
07-.47,1200-02-07-.48, 1200-02-07-.49, or equivalent Agreement State or U.S. Nuclear
Regulatory Commission requirements. A preceptor authorized user, who meets the
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requirement in Rule 1200-02-07-.47(1Xb), mu9! ?ç9..!ave experience in administering

doåages as specified in Rule 12OO'02-O7-.47(1)(b)1(ii)(Vl)l and ll'

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq.

part2of subparagraph (c) of paragraph (1) of Rute 1200-02-07-.49 Training for the Oral Administration of Sodium

lodine t-131 Requiring âÚriü'en oîeðt¡vò ín euantities Less greater than I.zz Gigabecquerels (33 Millicurries) is

amended ny oetätinginé párt, but not its subparts, and substituting the following so that, as amended, part 2, prior

to its subpafts, shall read as follows:

2. Has work exPerience, under t
requirements in Rule 1200-02-
Agreement State or U.S. Nucle
authorized user, who meets the
experience in administering dos
The work experience must involve:

part 3 of subparagraph (c) of paragraph (1) of Rute 1200-02-07-.49 Training for the OralAdministration of Sodium

todine t-131 iìeqùring â Úrft'en oîeðt¡vè ín Quantities Less greater than 1 .22 Gigabecquerels (33 Millicurries) is

amended Oy Oetètingine part and substituting the following so that, as amended, pafi 3 shall read as follows:

3. Has obtained written attestation that the individual has satisfactorily completed the

requirements in parts 1 and 2 of this subparagraph and has achieved a level of

competency suffióient to function independently as an authorized user for medical uses

auth'orized under Rule 1200-02-07-.44. The written attestation must be signed by a
preceptor authorized user who meets the requirements in Rule 1200-02-07-.26,1200-02-
OZ-.q2, 1200-02-07-.49, or equivalent Agreement State or U.S. Nuclear Regulatory

Commission requirements. A preceptor authorized user, who meets the requirements in

Rule 1200-02-07-.47(1)(b), must have experience in administering dosages as specified

in Rule 1200-02-07-.47(1 Xb)1 (iixvl)ll.

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq.

paragraph (1) of Rule IZOO-OZ-OZ-.S0 Training for the Parenteral Administration of Unsealed Radioactive Material

Requiring â Written Directive is amended oy Oeteting the paragraph and substituting the following so that, as

amended, paragraph (1) shall read as follows:

(1) Except as provided in Rule 1200-02-07-.26, a licensee shall require an authorized user for the parenteral

administration requiring a written directive, to be a physician who:

(a) ls an authorized user under Rule '1200-02-07-.47 for uses listed in Rule 1200-02-07-

.47(1Xb)1(ii)(vt)ilt or 1200-02-07-.47(1Xb)1(iixvl)lv, or equivalent Agreement state or u.s.
Nuclear Regulatory Commission requirements; or

(b) ls an authorized user under Rule 1200-02-07-.59 or 1200-02-07-.80, or equivalent Agreement

State or U.S. Nuclear Regulatory Commission requirements and who meets the requirements in

subparagraph (d) of this paragraph; or

(c) ls certified by a medical specialty board whose certification process has been recognized by the

U.S. Nucleai Regulatory Commission or an Agreement State under Rule 1200'02-07-.59 or 1200-

02-07-.80, and who meets the requirements in subparagraph (d) of this paragraph.

(d) 1. Has successfully completed 80 hours of classroom and laboratory training, applicable to
parenteral administrations, for which a written directive is required, of any beta emitter or

any photon-emitting radionuclide with a photon energy less than 150 keV, and/or
paienteral administration of any other radionuclide for which a written directive is required.
The training must include:
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(i) Radiation physics and instrumentation;

(ii) Radiation Protection;

(¡i¡) Mathematics pertaining to the use and measurement of radioactivity;

(iv) Chemistry of radioactive materialfor medical use; and

(v) Radiation biologY; and

2. Has work experience, under the supervision of an authorized user who meets the

requirements in Rule 12OO-02-O7-.26, 12OO-02-O7-.47 or 1200-02-07-.50, or equivalent

Rii.eement State or U.S. Nuclear Regulatory Commission requirements, in the parenteral

aà'ministration, for which a written dirèctive is required, of any beta emitter or any photon-

emitting radionuclide with a photon energy less than.150 keV, and/or parenteral

adminiõtration of any other ra lionuclide for which a written directive is required. A

supervising authorized user who meets the requirements in Rule 1200-02-07-'47 musl
nave expãrience in administering dosages as specified in Rule 1200-02-07-

.47(1Xb)1(ii)(Vl)lll and/or lV. The work experience must involve:

(i) Ordering, receiving, and unpacking radioactive materials safely, and pedorming

the related radiation surveys;

(ii) Performing quality control procedures on instruments used to determine the
activity of dosages, and performing checks for proper operation of survey meters;

(i¡i) Calculating, measuring, and safely preparing patient or human research subject

dosages;

(iv) Using administrative controls to prevent a misadministration involving the use of

unsealed radioactive material;

(v) Using procedures to contain spilled radioactive material safely, and using proper

decontam ination procedures; and

(vi) Administering dosages to patients or human research subjects, that include at
least three cases involving the parenteral administration, for which a written
directive is required, of any beta emitter or any photon-emitting radionuclide with
a photon energy less than 150 keV and/or at least three cases involving the
parenteral administration of any other radionuclide, for which a written directive is
required; and

3. Has obtained written attestation that the individual has satisfactorily completed the
requirements in subparagraphs (b) or (c) of this paragraph, and has achieved a level of
competency sufficient to function independently as an authorized user for the parenteral

administration of unsealed radioactive material requiring a written directive. The written
attestation must be signed by a preceptor authorized user who meets the requirements in
Rule 1200-02-07-.26,1200-02-07-.47,1200-02-07-.50, or equivalent Agreement State or
U.S. Nuclear Regulatory Commission requirements. A preceptor authorized user, who
meets the requirements in Rule 1200-02-O7-.47, must have experience in administering
dosages as specified in Rule 1200-02-07 -.47(1 Xb)1 (ii)(Vl)ll I and/or lV.

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq.

Paragraph (1) of Rule 1200-02-07-.59 Training for Use of Manual Brachytherapy Sources is amended by deleting
the paragraph and substituting the following so that, as amended, paragraph (1) shall read as follows:

(1) Except as provided in Rule 1200-02-07-.26, a licensee shall require an authorized user of a manual
brachytherapy source for the uses authorized under Rule 1200-02-07-.51to be a physician who:
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(a) ls certified by a medical specialty board whose certification process has been recognized by the

óiuirion, the U.S. Nuciåãi nàgrí"toty Commission, or an Agreement State, and who meets the

requ¡rements in part tolg of this paragraph. (The names of board certifications which have been

,ãdðôñirão by yre U.ò.'Nuctear Regut-atòry C'ommission or an Agreement State will be posted on

the U.S. Nuclear neguìatory Commission'é Web page.) To be recognized, a specialty board shall

require all candidates for certification to:

1. Successfully complete a minimum of 3 years of residency training in a radiation oncology

program 
"pp*àå 

by the Residency þview Committee of the Accreditation Council for

Graduate lr¡edicaL Education or noyât College of Physicians and Surgeons of Canada or

the Committ"ããÀ p*tgraduate tráining of the Ameiican Osteopathic Association; and

Z. pass an examination, administered by diplomates of the specialty board, which tests

knowledge anà competence in radjation safety, radionuclide handling, treatment

planning, quality assuränce, and clinical use of manual brachytherapy; or

1. Has completed a structured educational program in basic radionuclide handling

techniques applicable to the use of manual brachytherapy sources that includes:

(i) 200 hours of classroom and laboratory training in the following areas:

(l) Radiation physics and instrumentation;

(ll) Radiation Protection;

(lll) Mathematics pertaining to the use and measurement of radioactivity; and

(lV) Radiation biologY; and

(i¡) S00 hours of work experience, under the supervision of an authorized user who

meets the requirements in tlis rule, Rule 1200-02-07-'26, or equivalent

Agreement Staie or U.S. Nuclear Regulatory Commission requirements at a
medical institution, involving:

(l) Ordering, receiving, and unpacking radioactive materials safely and

performing the related radiation surveys;

(ll) Checking survey meters for proper operation;

(lll) Preparing, implanting, and removing brachytherapy sources;

(lV) Maintaining running inventories of material on hand;

(V) Using administrative controls to prevent a misadministration involving the

use of radioactive material;

(Vl) Using emergency procedures to control radioactive material; and

Z. Has completed three (3) years of supervised clinical experience in radiali-on oncology,

under an authorized user wno meets the requirements in this rule, Rule 1200-02-07-.26,

or equivalent U.S. Nuclear Regulatory Commission or Agreement State requirements, as

pan 
'of 

a formal training program approved by the _Residency Review Committee for

iìadiation Oncology of tñe Acãreditatio r Council for Graduate Medical Education or the

Royal College of Þhysicians and Surgeons of Canada or the Committee on Postdoctoral

Tráning of lne Américan Osteopath'n Association. This experience. may be obtained

concurr-ently with the supervised work experience required by subpart 1(ii) of this

subparagraph; and
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3. Has obtained written attestation,
requirements in this rule, Rule
Nuclear RegulatorY Commissio
completed the requirements in

achieved a level of comPetencY
òt manual brachytherapy souóes for the medical uses authorized under Rule 1200-02-

07-.51.

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq'

part 3 of subparagraph (b) of paragraph (1) of rute 1200-02-07-.60 Training for Ophthalmic Use of Strontium-90 is

amended by'deteting tnè óart änd ðubst¡tutíng the following so that, as amended, part 3 shall read as follows:

3. Has obtained written attestation
requirements in Rule 1200-02-0
State or U.S. Nuclear Regulat
satisfactorily comPleted the req

achieved a level of comPetencY
of strontium-90 for ophthalmic use.

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq.

Subparagraph (b) of paragraph (1) of rule 1200-02-07-.80 Training for Use of. Remote Afterloader Units,

Teletherãpi uniti, and'Gammä Steieotactic Radiosurgery Units is amended by deleting the subparagraph and

substitutirigithe foliowing so that, as amended, subparagraph (b) shall read as follows:

(b) 1. Has completed a structured educational program in basic radionuclide techniques

applicable to the use of a sealed source in a therapeutic medical unit that includes:

(¡) 200 hours of classroom and laboratory training in the following areas:

(l) Radiation physics and instrumentation;

(ll) Radiation Protection;

(lll) Mathematics pertaining to the use and measurement of radioactivity; and

(lV) Radiation biologY; and

(ii) 500 hours of work experience, under the supervision of an authorized user who

meets the requirements in this rule, Rule 1200-02-07-.26, or equivalent
Agreement State or U.S. Nuclear Regulatory Commission requirements at a
medical institution, involving:

(l) Reviewing full calibration measurements and periodic spot-checks;

(ll) Preparing treatment plans and calculating treatment doses and times;

(lll) Using administrative controls to prevent a misadministration involving the

use of radioactive material;

(lV) lmplementing emergency procedures to be followed in the event of the
abnormal operation of the medical unit or console;

(V) Checking and using survey meters; and

(vl) selecting the proper dose and how it is to be administered; and

2. Has completed three years of supervised clinical experience in radiation therapy, under

an authorized user who meets the requirements in this rule, Rule 1200-02-07-.26, or
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equivalent U.S. Nuclear Regulat
part of a formal training
Radiation OncologY of the
College of PhYsicians and Sur
Training of the American Osteo
concurrentlY with the suPervise
subparagraPh; and

3. Has obtained written attestatio
requirements in Part (a)1 of this
this subparagraPh and subPar
competency sufficient to functio
therapeutic medical unit for whic
written attestation must be sig
requirements in this rule, Rule

Commission or Agreement Stat
therapeutic medical unit for whic

Chapter 1200-02-10
Licensing and Registration

Amendments

Rule 1200-02-10-.O2Scope is amended bydeletingthe rule and substitutingthefollowing sothat, as amended,

Rule 1200-02-10-.02 shall read as follows:

1200-02-10-.02 ScoPe.

Except as otherwise specifically provided, no person shall manufacture, produce, receive, possess, use, transfer,

own, or acquire radioäctive mätärial unless åuthorized in a specific or general license issued pursuant to this

chapter. All other sources of radiation, registered inspectors, and x-ray installations and services unless exempt

from tn¡s Chapter under Rule 12OO-02-10-.03, 12OO-02-10-.04, 1200-02-10-'06, 1200-02-10-.07 or 1200-02-10-

.30 shall be reþistered with the Division in accordance with the requirements of Rule 1200-02-10-'24'

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq.

paragraph (1) of Rule 1200-02-10-.04 Exemptions: Radioactive Materials Other Than Source Material is

ameñoe'o bycÍeleting the paragraph and substitutingthefollowing sothat, as amended, paragraph (1) shall read

as follows:

(1) Exemptconcentrations.

(a) Except as provided in Bule 12OO-02-10-.04(1Xb) and (d), any person is exempt from these

regulätions io the extent that such person receives, possesses, uses, transfers, owns, or acquires

prõducts containing radioactive material introduced in concentrations not in excess of those listed

in Schedule RHS 8-4.

(b) No person may introduce radioactive material into a product or material knowing or having reason

to believe thai it will be transferred to persons exempt under Rule 1200-02-10-.04(1Xa) or

equivalent regulations of the U.S. Nuclear Regulatory Commission, anyllgreement State or

Licensing Stale except in accordance with a license issued pursuant to 10 CFR 32'11'

(c) This paragraph shall not be deemed to authorize the import of radioactive material or products

containing radioactive material.

(d) A manufacturer, processor, or producer of a product or material is exempt from the requirements

for a license set forth in these regulations to the extent that this person transfers radioactive

mate¡al contained in a product or material in concentrations not in excess of those specified in

Schedule RHS B-4 in the Appendix to this Chapter and introduced into the product or material by

a licensee holding a specific'license issued by the NRC expressly authorizing such introduction'
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This exemption does not apply to the transfer of radioactive material contained in any food,

beverâge, ðosmetic, orug, oibtirer commodity or product designed for ingestion or inhalation by,

or aPPlication to, a human being.

paragraph (2) of Rule 1200-02-10-.04 Exemptions: Radioactive Materials other Than source Material is

amended by deleting the paragraph and .uOriitüt¡ng the following so that, as amended, paragraph (2) shall read

as follows:

(2) ExemPt Products.

(a) Except for persons who apply radioactive materials to or persons who incorporate radioactive

mateiiat ¡ntó tne products l¡sieä ¡n this paragraph, any person is exempt from these regulations to

the extent that he receives, fossesses, useõ, tiansfeis, owns or acquires the following products:

1. Time pieces or hands or dials containing not more th.an.the following quantities of

radioaðtive material and not exceeding the f,ollowing specified levels of radiation:

(i) 25 millicuries of tritium per timepiece;

(ii) 5 millicuries of tritium per hand;

(iii) 15 millicuries of tritium per dial (bezels when used shall be considered as part of

the dial);

(iv) 100 microcuries of promethium -147 per watch or 200 microcuries of promethium-

147 Per anY other timePiece;

(v) 20 microcuries of promethium -147 per watch hand or 40 microcuries of

promethium -147 per other timepiece hand;

(vi) 60 microcuries of promethium-147 per watch dial or 120 microcuries of

promethium -147 per 
'other 

timepiece dial (bezels when used shall be considered

part of the dial);

(vii) The levels of radiation from hands and dials containing radioactive materials will

not exceed when measured through 50 milligrams per square centimeter of

absorber:

(l) For wrist watches, 0.1 millirad per hour at 10 centimeters front any

surface;

(ll) For pocket watches, 0.1 millirad per hour at 1 centimeter from any

surface;

(lll) For any other timepiece,0.2 millirad per hour at 10 centimeters from any

surface.

(viii) One (1) microcuries of radium-226 per timepiece in intact timepieces

manufactured prior to the etfective date of this regulation'

2.

3.

Reserved.

Balances of precision containing not more than 1 millicurie of tritium per balance or not

more than O.S m¡tl¡curie of tritium per balance part manufactured before December 17,

2007.

Reserved.

Marine compasses containing not more than 750 millicuries of tritium gas and other

marine navigational instrumeñts containing not more than 250 millicuries of tritium gas
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b.

7.

manufactured before December 17, 2007'

Reserved.

Electron tubesl containing not more than one of the following specified quantities of

radioactive material Per tube:

(i) 150 millicuries of tritium per microwave receiver protector tube or 10 millicuries of

tritium per any other electron tube;

(ii) 1 microcurie of cobalt-60;

(iii) 5 microcuries of nickel'63;

(iv) 30 microcuries of krYPton-85;

(v) 5 microcuries of cesium-137;

(vi) 30 microcuries of promethium-147;

provided, the levels of radiation from each electron tube containing radioactive material

do not exceed f m¡iiraO fer nour at 1 centimeter from any surface when measured

through 7 milligrams per square centimeter of absorber'

Reserved.

Gas and aerosol detectors containing radioactive material'

(i) Except for persons who manufacture, process, produce, or initially transfer for

sale or distribution gas and aerosol detectors containing radioactive material, any

person is exempt fóm 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 property from fires and airborne

hazards provided that ðetectors containing radioactive material shall have been

manufactureO, pro."a."d, produced, or inäially transferred2 in accordance with a

specific license issued by the U.S. Nuclear Regulatory Commission pursuant to

section 32.26 ol 10 CFR Part 32 or a licensing state pursuant to regulations

equivalent to Rule 12OO-O2-1O-.13(15) that authorizes the initial transfer of the

detectors to persons who are exempt from regulatory requirements.. This

exemption alsb covers gas and aerosol detectors manufactured or distributed

before the effective daté of these rules in accordance with a specific license

issued by an Agreement State under comparable provisions to Rule 1200-02-10-

.1g(1S) áuthorizìng distribution to persons exempt from regulatory requirements.

(ii) Gas and aerosol detectors previously manufactured and distributed to general

licensees in accordance with a sp rific license issued by an Agreement State

shail be considered exempt under Rule 1200-02-10-.04(2Xa)9(i), 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 Rule 1200-02-10-.13(15).

(iii) Gas and aerosol detectors containing NARM previously manufactured and

distributed in accordance with a specific license issued by a Licensing State shall

be considered exempt under Rule 1200-02-10-.04(2Xa)9(i), provided that the

device is labeled in accordance with the specific license authorizing distribution,

and provided further that they meet the requirements of Rule 1200-02-10-.13(15).

8.

9.

1 
"Electron tubes", as used in this subparagraph, inctude spark gap tubes, power tubes, gas tubes, including glow lamps, rece¡v¡ng tubes'

microwave tubes, indicator tubes, ò¡cxulp tuøes, radiation detect¡on tubes and any other completely sealed tube that is designed to

conduct or control electilcal currents.
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10. Self luminous products containing radioactive material'

(i) Except for persons who manufacture, process, or produce self-luminous products

containing tritium, krypton-gs, or promethium-147, any person is exempt from

these regulations to the extent that such person receives, possesses, uses'

transfers, ypton-8S, promethium'147 in self luminous

products produced, imported, or transferred in

accordan issued by the U'S' Nuclear Regulatory

Commission pursuant to Section 32.22 ol 10 CFR Parl 32, which license

authorizes the transfer of the product to persons who are exempt from regulatory

requirements.

(ii) The exemption in Rule 1200-02-10-.04(2Xa)10(i) does not apply to tritium'

krypton-8s, or promethium-147 used in products for frivolous purposes or in toys

or adornments'

(ii¡) Any person is exempt from these regulations to the extent that such person

receives, possesses, uses, transfers, or owns self luminous products containing

less than b.1 microcurie of radium-226 which were acquired prior to the effective

date of this regulation'

11. Ionizing radiation measuring instruments containing, for purposes of internal calibration or

standaidization, one or more sources of radioactive material; provided that:

(i) Each source contains no more than one exempt quantity set forth in Schedule

RHS 8-3;

(ii) Each instrument contains no more than 10 exempt quantities. For.purposes of

this part, an instrument's source(s) may contain either one type or different types

of radionuclides and an individual exempt quantity may be composed of

fractional parts of one or more of the exempt quantities in Schedule RHS 8-3,

provided that the sum of such fractions shall not exceed unity; and

(i¡i) For purposes of this part,0.05 microcuries of americium-241 is considered an

exempt quantity under Schedule RHS 8-3'

'12. Reserved.

13. lonization chamber smoke detectors containing not more than 1 microcurie (pCi) of
americium-241 per detector in the form of afoil and designed to protect life and property

from fires.

Any person who desires to apply radioactive material to, or to incorporate radioactive material

intó,'the products exempted in subparagraph (a) of this paragraph or who desires to initially

transfer for sale or distribution such products containing radioactive material, should apply for a
specific license pursuant to 10 CFR 32.14, which license states that the product may be

distributed by the licensee to persons exempt from subparagraph (a) of this paragraph.

(b)

Subparagraph (a) of Paragraph (3) of Rule 1200-02-'lO-.04 Exemptions: Radioactive Materials Other Than Source

Matèrial-is amended by deleting the subparagraph and substituting the following so that, as amended,

subparagraph (a) shall read as follows:

(a) Except as provided in (c) through (e) of this paragraph, any person is exempt from these

regulations to the extent that such person receives, possesses, uses, transfers, owns, or acquires

raðioactive material in individual quantities each of which does not exceed the applicable quantity

set forth in Schedule RHS 8-3.

Subparagraph (b) of Paragraph (3) of Rule 1200-02-1O-.O4 Exemptions: Radioactive Materials Other Than Source
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Material is amended by deleting the subparagraph and substituting the following so that, as amended,

subparagraph (b) shall read as follows:

(b) Any person who possesses radioactive material received or acquired before September 25' 1971,

unOerìnãgen"rál licen.e tormãrly provided in this Chapter is exempt from the requirements for a

license set forth in this cnafter ió tn" extent that such person possesses, uses, transfers, or

owns such radioactive material'

subparagraph (e) of paragraph (3) of Rule 12OO-02-10-.04 Exemptions: Radioactive Materials other Than source

Material is amended Uy aOî¡rig suoparagraph (e) so that, as amended, subparagraph (e) shall read as follows:

(e) No Person m
radioactive m
set forth in S
combined wit
regulations in this ChaPter.

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq'

part 1of subparagraph (b) of paragraph (2) of Rute 1200-02-10-.10 General Licenses - Radioactive Material

Other Than Source Material is amended by óeleting the part and substituting the following so that, as amended,

part 1 shall read as follows:

1. The general license in subparagraph (a) of this paragraph,applies only to radioactive

mateial contained in devicäs t rat 
'have'been 

manufaòtured or initially transferred and

labeled in accordance with the specifications contained in:

(i) A specific ticense issued by the Division pursuant to Rule 1200-02-10-'13(5)' or

(¡i) A specific license issued by the U.S. Nuclear Regulatory Commission. pursuant

to 10 CFR 32.51 or an Aþreement State with provisions comparable to Rule

1 200-02-1 0-.1 3(5).

Subpart (ii) of part g of Subparagraph (c) of Paragraph (2) of Rule 1200-02-10-.10 General Licenses -

Radioactive Material Other Than Source Uáter¡al is a-mended by deleting the subpart, but not its items, and

substituting the following so that, as amended, subpart (ii), prior to its items, shall read as follows:

(i¡) shall within thirty (30) days after the transfer of a device to a specific licensee or

export, furnish arepon to the Division. The report shall contain:

Subpart (iii) of part g of Subparagraph (c) of Paragraph (2) of Rule 1200-02-10-.10 General Licenses -

Radìoact¡ve Mater¡at Other Thän Sõuice ivlãterial is ãmended by deleting the subpart and substituting the

following so that, as amended, Subpart (iii) shall read as follows:

(iii) Shall obtain written Division approval before transfening the device to.any other

specific licensee not specifically identified in subpart (i) of this part. .However a

holder of a specific license may transfer a device for possession and use under

its own specific license without prior approval, if, the holder:

(l) Verifies that the specific license authorizes the possession and use, or

applies for and obtains an amendment to the license authorizing the

Possession and use;

(ll) Removes, alters, covers, or clearly and unambiguously augments the

existing label (otherwise required by part 1 of this subparagraph) so that

the device is labeled in compliance with Rule 1200-02-05-.113 of these

regulations; however the manufacturer, model number, and serial

number must be retained;

(lll) Obtains manufacturer's or initial transferor's information concerning
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maintenance that would be applicable under the specific license (such as

leak testing Procedures); and

(lV) Reports the transfer under subpart (ii) of this part'

part 14 of subparagraph (c) of paragraph (2) of Rule 1200-02-10-.10 General Licenses - Radioactive Material

other Than Source Material is amended by deleting the part and substituting the following so that, as amended,

parl14 shall read as follows:

14. Shall be subject to the bankruptcy notification requirement in.paragraph (7) of Rule.1200-

O2-10-.16 ¡f no6¡ng dêu¡."r'cóntaining radioactive material that meet the following

criteria, based on the activity indicated on the label:

(i) At least 10 mOi(370MBq) of cesium-137;

(ii) At least 0.1 mOi (3.7 MBq) of strontium-9O;

(iii) At least 1 mOi (37 MBq)of cobalt-60;

(iv) At least 1 mci (37 MBq) of americium-241 or any other transuranic (i.e', element

with atomic number greater than uranium (92)); or

(v) At least 0.1 mOi (37 MBq) of radium-226'

Rule 1200-02-10-.10 General Licenses - Radioactive Material Other Than Source Material is amended by adding

paragraph (8) so that, as amended, paragraph (8) shall read as follows:

(8) Self Luminous Products Containing Radium-226

(a) A general license is hereby issued to any person to acquire, receive, possess, use,.or transfer, in

accordance with the proviäions of suOpáragraphs (b) through (d) of this paragraph, radium-226

contained in the following products man facturèd prior to the effective date of these rules.

1. Antiquities gen r this

paragraph, Y in ublic

and ãistrib cen jars,

revigators, , ref and

healing pads.

2. lntact timepieces containing greater than 0.037 MBq (1 ¡rOi), nonintact timepieces, and

timepiece hands and dials no longer installed in timepieces'

3. Luminous items installed in air, marine, or land vehicles'

4. All other luminous products provided that no more than 100 items are used or stored at

the same location at anY one time.

S. Small radium sources containing no more than 0.037 MBq (1 pOi) of ¡adium-226' For the

purposes of this paragraph, "small radium sources" means discrete survey instrument

ônecf sources, sources contained in radiation measuring instruments, sources used in

educational demonstrations (such as cloud chambers and spinthariscopes), electron

tubes, lightning rods, ionization sources, static eliminators, or as designated by the NRC'

(b) Persons who acquire, receive, possess, use, or transfer byproduct material under the general

license issued in subparagraph (a) of this paragraph are exempt from the provisions of Chapters

1200-02-04 and'IZOO-02-ó5,'and Rule 1200-02-10-.26, to the extent that the receipt, possession,

use, or transfer of byproduct material is within the terms of the general license; provided,

however, that this exemption shall not be deemed to apply to any such person specifically

licensed under this ChaPter.
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(c) Any person who acquires, receives, possesses, uses, or transfers byproduct material in

accordance with the general license in subparagraph (a) of this paragraph shall:

1. Notify the Division should there be any indication of possible damage to the product so

that it appears it could result in a loss of the radioactive material. A report containing a

brief debðription of the event, and the remedial action taken, must be furnished to the

Division at ihe address listed in Rule 1200-02-04-.07 within thirty (30) days'

2. Not abandon Prod Product' and

from the product, ng to Rule 1

regulations or bY bY a sPecifi

raðium-226 in the bY the NBC

g. Not export products containing radium-226 except in accordance with 10 CFR Part 1 10.

4. Dispose of products containing radium-226 at a disposalfacility authorized to.dispose of

radioactive material in accordánce with any Federal or State solid or hazardous waste

lâw, including the Solid Waste Disposal Act, as authorized under the Energy Policy Act of

2005, by tra'nsfer to a person authorized to receive radium-226 by a specific license

issued únder this Chaptär, or equivalent regulations of the NRC or an Agreement State,

or as otherwise approved by the NRC or an Agreement State'

S. Respond to written requests from the Division to provide information relating to the

genèral license within thirty (30) calendar days of the date.oJ the request, or other time

ãpecified in the request. lf ine general licensee cannot provide the requested information

w¡tn¡n tne allotted iime, it shall, within that same time period, request a longer period to

supply the information by providing the Division, by an appropriate method listed in 10

CFR 30.6(a), a written justification for the request.

(d) The general license in subparagraph (a) of this paragraph does.not authorize the manufacture,

asse'ibly, disassembly, rèpair, or import of products containing radium-226, except that

timepieces may be disassembled and repaired.

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq.

Rule 1200-02-10-.11 Filing of Application for Specific Licenses is amended by deleting the Rule in its entirety and

substituting the following so that, as amended, Rule 1200-02-10-.1 1 shall read as follows:

1200-02-10-.11 Filing of Application for Specific Licenses.

(1)

(2\

Application for specific licenses shall be filed in duplicate on a form prescribed by the Division.

The Division may at any time after the filing of the original application, and before the expiration of the
license, require further ôtatements in order to enable the Division to determine whether the application

should be granted or denied or whether a license should be modified or revoked.

Each application shall be signed by the applicant or licensee or a person duly authorized to act for and on

his behalf.

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

ln his application, the applicant may incorporate by reference information contained in previous

applications, statements or reports filed with the Division provided such references are specific.

Applications and documents submitted to the Division may be made available for public inspection except
tlrat the Division may withhold any document or part thereof from public inspection if disclosure of its
contents involves proprietary information.

An application for a specific license to use radioactive mater¡al in the form of a sealed source or in a
device that contains the sealed source shall either:
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(a) ldentify the source or device by manufacturer and model number as registered with the NRC

under 10 CFR 32.210 or with an Agreement State or for a source or a device containing radium-

226 or accelerator-produced radioactive material with an Agreement State under provisions

comparable to 10 CFR 32.210t ot

(b) Contain the information identified in 10 CFR 32.210(c)'

(c) For sources or devices containing naturally occurring or accelerator produced radioactive material
manufactured prior to November 30,2OO7 that are not registered with the NRC under 10 CFR
32.210 or with an Agreement State, and for which the applicant is unable to provide all categories
of information specified in 10 CFR 32.210(c\,the applicant must provide:

1. All available information identified in 10 CFR 32.210(c) concerning the source, and, if
applicable, the device; and

2. Sufficient additional information to demonstrate that there is reasonable assurance that
the radiation safety properties of the source or device are adequate to protect health and
minimize danger to life and property. Such information must include a description of the
source or device, a description of radiation safety features, the intended use and
associated operat¡ng experience, and the results of a recent leak test.

(8) An application from a medical facility, educational institution, or Federal facility to produce Positron
Emission Tomography (PET) radioactive drugs for noncommercial transfer to licensees in its consortium
authorized for medical use under Chapter 1200-02-07 or equivalent Agreement State requirements shall
include:

(a) A request for authorization for the production of PET radionuclides or evidence of an existing
license issued under this Chapter or Agreement State requirements for a PET radionuclide
production facility within its consortium from which it receives PET radionuclides.

(b) Evidence that the applicant is qualified to produce radioactive drugs for medical use by meeting
one of the criteria in Rule 1200-02-10-.13(10Xa)2.

(c) ldentification of individual(s) authorized to prepare the PET radioactive drugs if the applicant is a
pharmacy, and documentation that each individual meets the requirements of an authorized
nuclear pharmacist as specified in Rule 1200-02-10-.13(10Xb)2.

(d) lnformation identified in Rule 1200-02-10-.13(1OXa)g on the PET drugs to be noncommercially
transferred to members of its consortium.

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq.

Paragraph (10) of Rule 1200-02-10-.13 Special Requirements for lssuance of Specific Licenses is amended by
deleting the paragraph and substituting the following so that, as amended, paragraph (10) shall read as follows:

(10) Manufacture, preparation or transfer for commercial distribution of radiopharmaceuticals containing
radioactive material for medical use.

(a) An application for a specific license to manufacture, prepare, or transfer for commercial
distribution radiopharmaceuticals containing radioactive material for use by persons authorized
pursuant to Chapter 1200-02-07 will be approved if:

1. The applicant satisfies the general requirements specified in Rule 1200-02-10-.12;

2. The applicant submits evidence that the applicant is at least one of the following:

(i) Registered or licensed with the U.S. Food and Drug Administration (FDA) as the
owner or operator of a drug establishment that engages in the manufacture,
preparation, propagation, compounding, or processing of a drug under 21 CFR
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2a7.20(a);

(ii) Registered or licensed with a state agency as a drug manufacturer; or

(ii¡) Licensed as a pharmacy by the Tennessee Board of Pharmacy.

(iv) Operating as a nuclear pharmacy within a Federal medical institution; or

(v) A positron Emission Tomography (PET) drug production facility registered with a

state agency.

3. The applicant submits information on the radionuclide; chemical and physical form;
pacXaling including maximum generator or other container of

ine raðioãctive druõ; and shield aging of the radioactive material

for safe handling añd storage of medical use licensees; and

4. The applicant satisfies the following labeling requirements:

(i) A label is affixed to each transport radiation shield, whether it is constructed of
lead, glass, plastic or other material, of a radioactive drug to be transferred for

commércial distribution. The label shall include the radiation symbol and the

WOrdS "CAUTION, RADIOACTIVE MATERIAL" OT ''DANGER, RADIOACTIVE

MATERIAL"; the name of the radioactive drug or its abbreviation; and the
quantity of radioactivity at a specified date and time. For radioactive drugs with a
half-life greater than one hundred (100) days, the time may be omitted.

(ii) A label is affixed to each syringe, vial or other container used to hold a
radioactive drug to be transferred for commercial distribution. The label shall

include the rãdiation symbol and the words "CAUTION, RADIOACTIVE
MATERIAL'' or ,,DANGEB, RADIOACTIVE MATERIAL'' ANd AN idENtifiET thAt

ensures that the syringe, vial or other container can be correlated with the
information on the transpott radiation shield label.

A licensee described by subpart (a)2(iii) of this paragraph:

1. May prepare radiopharmaceuticals for medical use, as defined in Rule 1200-02-07-.05,
provided that the radiopharmaceuticals are prepared by either an authorized nuclear
pharmacist, as specified in parts 2 and 4 of this subparagraph, or an individual under the
supervision of an authorized nuclear pharmacist as specified in Rule 1200-02-07-.19.

2. May allow a pharmacist to work as an authorized nuclear pharmacist if:

(i) This individual qualifies as an authorized nuclear pharmacist as defined in Rule
1200-02-07-.05(4),

(ii) This individual meets the requirements specified in Rule 1200-02-07-.25(2) and
Rule 1200-02-07-.27, and the licensee has received an approved license
amendment identifying this individual as an authorized nuclear pharmacist; or

(iii) This individual is designated as an authorized nuclear pharmacist in accordance
with part 4 of this subParagraPh.

3. The actions author¡zed in parts 1 and 2 of this subparagraph are permitted in spite of
more restrictive language in license conditions.

4. May designate a pharmacist (as defined in Rule 1200-02-07-.05(24)) as an authorized
nuclear pharmacist if:

(i) The individual was a nuclear pharmacist preparing only radioactive drugs
contai n i n g accelerator-prod uced rad ioactive m aterial, and
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(ii) The individual practiced at a pharmacy at a G_o_vernment agency or Federally

recognized lndian Tribe before November 30, 2007 or at all other pharmacies

betoie August 8, 2009, or an earlier date as noticed by the NRC'

5. Shall provide to the Division a copy of each individual's:

(i) Certification by a specialty board whose certification process has been

recognized by the Division, U.S. Nuclear Regulatory Commission or an

Agreãment Siate as specified in Rule 1200-02-07-.25(1) with .the.written
attestation signed by a pieceptor as required by Rule 1200'02-07-'25(2Xb); or

(ii) The Division, U.S. Nuclear Regulatory Commission or other Agreement State

license; or

(iii) NRC master materials licensee permit, or

(iv) The permit issued by a licensee or NRC master materials permittee of broad

scope or the authorization from a commercial nuclear pharmacy authorized to list

its own authorized nuclear pharmacist, or

(v) Documentation that only accelerator-produced radioactive materials were used in

the practice of nuclear pharmacy at a Government agency or Federally

recognized lndian Tribe before November 30,2007 or at all other locations of use

befoie August 8, 2009, or an earlier date as noticed by the NRC; and

(vi) A copy of the state pharmacy licensure or registration, no later than 30 days after

the dáte that the licensee allows, the individual to work as an authorized nuclear
pharmacist under subparts 2(i) and (iii) of this subparagraph.

(c) A licensee shall possess and use instrumentation to measure the radioactivity of radioactive

drugs. The licensee shall have procedures for use of the instrumentation. The licensee shall

measure by direct measurement or by combination of measurements and calculations, the
amount of iadioactivity in dosages of alpha-, beta-, or photon-emitting radioactive drugs before

transfer for commercial distribution. ln addition, the licensee shall:

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

2. Check each instrument for constancy and proper operation at the beginning of each day
of use.

(d) Nothing in this rule relieves the licensee from complying with applicable FDA, other Federal and
State requirements governing radioactive drugs.

Paragraph (13) of Rule 1200-02-10-.13 Special Requirements for lssuance of Specific Licenses is amended by

delefng the paragraph and substituting the following so that, as amended, paragraph (13) shall read as follows:

(13) Manufacture and distribution of radioactive material for certain in vitro clinical or laboratory testing under
general license. ln addition to the requirements set forth in Rule 1200-02-10-.12, a specific license to
manufacture or distribute radioactive material for use under the general license of Rule 1200-02-10-.10(7)
will be issued only if:

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

1 . lodine-125 in units not exceeding 10 microcuries each.

2. lodine-131 in units not exceeding 10 microcuries each'
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3. Carbon-14 in units not exceeding 10 microcuries each'

4. Hydrogen-3 (tritium) in units not exceeding 50 microcuries each.

5. lron-59 in units not exceeding 20 microcuries each.

6. CobalþS7 in units not exceeding 10 microcuries each'

7. Selenium-75 in units not exceeding 10 microcuries each'

g. Mock lodine-125 in units not exceeding 0.05 microcurie of iodine-129 and 0'005

microcurie of americium-241 each.

Each prepackaged unit bears a durable, clearly visible label:

1. ldentifying the radioactive contents as to chemical form and radionuclide, and indicating

that the amount of radioactivity does not exceed 10 microcuries of iodine-131, iodine-125'

cobalt-S7, selenium-75, or 
-carbon-14; 

50 microcuries of hydrogen-3 (tritium); 20

microcuries of iron-S9; or Mock lodine-125 in units not exceeding 0.05 microcurie of

iodine-129 and 0.005 microcurie of americium-241 each; and

2. Disptaying the radiation caution symbol described in Rule 1200-02-05-'110 and the

*oiOs, "Cãution, Radioactive Material" and "Not for lnternal or External Use in Humans or

Animals."

The following statement or a substantially similar statement which contains the information called

for in the follówing statement appears on a label affixed to each prepackaged unit or appears in a

leaflet or brochure which accompanies the package:

1. This radioactive material may be received, acquired, possessed and used only by

physicians, veterinarians in the practice of veterinary medicine, clinical laboratories or

iroópitals and only for in vitro clinical or laboratory tests not involving internal or external

administration of ihe material, or the radiation there from, to human beings or animals' lts

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
Óommission has entered into an agreement for the exercise of regulatory authority.

(b)

(c)

(Name of Manufacturer)

(d) The label affixed to the unit, or the leaflet or brochure which accompanies the package, contains

adequate information as to the precautions to be observed in handling and storing such

radioactive material. ln the case of the Mock lodine-125 reference or calibration source, the
information accompanying the source must also contain directions to the licensee regarding the
waste disposal requirements set out in Rule 1200-02-05-.120.

Paragraph (15) of Rule 1200-02-10-.13 Special Requirements for lssuance of Specific Licenses is amended by

deleting the paragraph and substituting the following so that, as amended, paragraph (15) shall read as follows:

(1S) lncorporation of naturally occurring and accelerator-produced radioactive material ¡nto gas and aerosol

detectors. An application for a specific license authorizing the incorporation of NARM into gas and aerosol
detectors to be distributed to persons exempt under Rule 1200-02-10-.04(2Xa)g will be approved if the
application satisfies requirements equivalent to those contained in Section 32.26 ol10 CFR Part 32. The
maximum quantity of radium-226 in each device shall not exceed 0.1 microcurie.

Paragraph (16) of Rule 1200-02-10-.13 Special Requirements for lssuance of Specific Licenses is amended by

delefng the paragraph and substituting the following so that, as amended, paragraph (16) shall read as follows:
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(16) Special requirements for License to Manufacture or initially transfer calibration sources containing

americium-à41, plutonium or radium-226lor distribution to persons generally licensed under Rule 1200-

02-10-.10(4).

(a) An application for a specific license to manufacture or initially transfer calibration and reference

sources containing americium-241, plutonium, or radium-2261or distribution to persons generally

licensed under Rule 1200-02-10-.10(4) willbe approved if:

1 . The applicant satisf ies the general requirement of Rule 1 200-02-1 0-' 1 2; and

2. The applicant submits sufficient information regarding each type of calibration or

referencã source pertinent to evaluation of the potential radiation exposure, including:

(i) Chemical and physicalform and maximum quantity of americium 241, plutonium

or radium-226 in the source;

(¡i) Details of construction and design;

(iii) Details of the method of incorporation and binding of the americium-241,
plutonium or radium-226 in the source;

(iv) Procedures for and results of prototype testing of sourc_es, which are designed to

contain more than 185 Bq (0.005 ¡lGi) of americium'241, plutonium or radium-

226, to demonstrate that the americium-241, plutonium or radium-226 contained

in each source will not be released or be removed from the source under normal

conditions of use;

(v) Details of quality control procedures to be followed in manufacture of the source;

(vi) Description of labeling to be affixed to the source or the storage container for the
source;

(vii) Any additional information, including experimental studies and tests, required by

the Division to facilitate a determination of the safety of the source.

3. Eachsourcewill containnomorethan 185kBq(5pOi)of americium-241,plutoniumor
radium-226.

4. The Division determines, with respect to any type of source containing more than 185 Bq

(0.005 ¡rCi) of americium-241, plutonium or radium-226, that:

(i) The method of incorporation and binding of the americium-241, plutonium or
radium-226 in the source is such that the americium-241, plutonium or radium-
226 will not be released or be removed from the source under normal conditions
of use and handling of the source; and

(ii) The source has been subjected to and has satisfactorily passed the prototype

tests prescribed by subparagraph (b) of this paragraph.

(b) Schedule C- prototype tests for calibration or reference sources containing americium-241,
plutonium or radium-226. An applicant for a license pursuant to subparagraph (a) of lhis
paragraph shall, for any type of source which is designed to contain more than 185 Bq (0.005
pCi) of americium-241, plutonium or radium-226, conduct prototype tests, in the order listed, on

each of five prototypes of such source, which contains more than 185 Bq (0.005 pCi) of
americium-241, plutonium or radium -226, as follows:

1. lnitial measurement. The quantity of radioactive material deposited on the source shall be
measured by direct counting of the source.
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2. Dry wipe test. The entire radioactive sudace of the source shall be wiped with filter paper

w¡tn tfr'e application of moderate finger pressure. Removal of radioactive materialfrom the

source shall be determined by meãsuring the radioactivity on the filter paper or by direct

measurement of the radioactivity on the source following the dry wipe.

3. Wet wipe test. The entire radioactive surface of the source shall be wiped with filter

paper, moistened with water, with the application of moderate finger pressure. Removal

of iadioactive materialfrom the source shall be determined by measuring the radioactivity

on the filter paper after it has dried or by direct measurement of the radioactivity on the

source following the wet wiPe'

4. Water soak test. The source shall be immersed in water at room temperature for a period

of twenty four (24) consecutive hours. The source shall then be removed from the water'

Remová of àOioactive material from the source shall be determined by direct

measurement of the radioactivity on the source after it has dried or by measuring the

radioactivity in the residue obtained by evaporation of the water in which the source was

immersed.

S. Dry wipe test. On completion of the preceding test in part 4 of this subparagraph, the dry

wiþe test described in part 2 of this subparagraph shall be repeated.

6. Observations. Removal of more than 185 Bq (0.005 pCi) of radioactivity in any test
prescribed by this subparagraph shall be cause for rejection of the source design.

iìesults of prótotype tests submitted to the Division shall be given in terms of radioactivity
in microcuiies ând percent of removal from the total amount of radioactive material

deposited on the source.

Labeling of devices. Each person licensed under subparagraph (a) of this paragraph shall affix to

each source, or storage container for the source, a label which shall contain sufficient information

relative to safe use and storage of the source and shall include the following statement or a
substantially similar statement which contains the information called for in the following

statement:

The receipt, possession, use and transfer of this source, Model-, Serial No. 
-,are subject to a general license and the regulations of the NRC or an

Agreement State. Do not remove this label'

CAUTION--RADIOACTIVE MATERIAL--
THIS SOURCE CONTAINS AMERICIUM-241 IPLUTONIUM OR BADIUM-2261.

DO NOT TOUCH RADIOACTIVE PORTION OF THIS SOURCE.

(c)

Name of manufacturer or initialtransferor

(d) Leak testing of each source. Each person licensed under subparagraph (a) of this paragraph

shall perform a dry wipe test upon each source containing more than 3.7 kBq (0.1 ¡lCi) of
americium-241, plutonium or radium 226 prior to transferring the source to a general licensee
under Rule 12OO-02-10-.10(4). This test shall be performed by wiping the entire radioactive
surface of the source with a filter paper with the application of moderate finger pressure. The
radioactivity on the paper shall be measured by using radiation detection instrumentation capable
of detecting 185 Bq (0.005 ¡rCi) of americium-241, plutonium, or radium-226. lt any such test

discloses more than 185 Bq (0.005 pCi) of radioactive material, the source shall be deemed to be

leaking or losing americium-241, plutonium or radium-226 and shall not be transferred to a
general licensee under Rule 1200-02-10-.10(4) or equivalent regulations of the NRC or an

Agreement State.

TableT-2 of Rule 12OO-02-10-.13 Special Requirements for lssuance of Specific Licenses is amended by deleting
the table in its entirety and substituting the following so that, as amended, Table 7-2 will read as follows:

Table RHS 7-2 Quantities of radioactive materials requiring consideration of the need for an emergency plan for
responding to a release.
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Badioactive material 1

Actinium-228 0.001 4'000

Americium-241 0.00'1 2

Americium-242 0.001 2

Americium-22[3 0.001 2

Antimony-124 0.01 4'000

Antimony-126 0'01 6'000

Barlum-133 0.01 10'000

Barium-140 0.01 30'000

Bismuth-2o7 0.01 5'000

Bismuth-21o 0.01 600

Cadmium-1o9 0.01 1'000

Cadmium-1 13 0.0'l 80

Calcium-4s 0.01 20'000

Californium-252 0.001 I (20 mg)

Carbon-l4 0'01 50'000

Cerlum-14'l 0.01 10'000

Cerium-1,|4 0.01 300

Cesium-134 0.01 2'000

Cesium-l37 0.01 3'000

Chlorine-36 0.5 100

Chrom¡um-s1 0.01 300'000

Cobalt-60 0'001 5'000

Copper-64 0'01 200,000

Curium-242 0.001 60

Curium-2¿|3 0.001 3

Curium-244 0'00'1 4

Curium-245 0.001 2

Europium-152 0.01 500

Europium-'|S4 0.01 400

Europium-1s5 0.01 3,000

Germanium-68 0.01 2'000

Gadolinlum-153 0.01 5,000

Gold-198 0.0'l 30'000
Hafnium-172 0.01 400

Hafnium-181 0.01 7'000
Holmium-166m 0.01 100

Hydrogen-O 0.5 20,000

lodine-'|2s 0.5 10

lodine-131 0.5 10

lndium-1 14m 0.01 1,000

lridium-192 0.001 40,000
lron-ss 0.01 40,000
lron-S9 0.01 7,000

Krypton-8s 1.0 6,000,000
Lead-210 0.01 8

Manganese-56 0.01 60,000

Mercury-2O3 0.01 10,000

Molybdenum-9g 0.01 30,000
Neptunium-237 0.001 2

Release Quantity
traction (curies)

Radioactive material t Release Quantity
fraction (curies)

Nickel-63 0.01 20'000

Niobium-94 0'01 300

Phosphorus-32 0.5 '100

Phosphorus'33 0.5 1'000

Polonium-210 0'01 10

Potassium-42 0.01 9,000

Promethium-14s 0.01 4'000

Promethium-'|47 0.01 4'000

Radium-226 0.001 100

Ruthenium-'l06 0.01 20O

Samarium-'lsl 0'01 4'000

Scandium-46 0.01 3'000

Selenium-7s 0.01 10'000

Silver-l1Om 0.01 1'000

Sodium-22 0.01 9'000

Sodium-24 0.01 10'000

Strontium-8g 0.01 3'000

Strontium-9o 0'01 90

Sulfur-35 0.5 900

Technetium-g9 0.01 10'000

Technetium-99m 0'01 400'000

Tellurium-'|27m 0.01 5'000

Tellurium-129m 0.01 5'000

Terbium-160 0.01 4'000

Thulium-17O 0.01 4'000

Tin-113 0.01 10'000

Tin-123 0.0'l 3'000

Tin-'126 0.01 1'000

Titanium-zt4 0.01 100

Vanadium-48 0.01 7'000

Xenon-133 1.0 900'000

Yttrium-91 0.01 2,000

Zinc-65 0.01 5'000

Zirconium-93 0.01 400

Zirconlum-95 0.01 5'000

Any other beta'gamma emitter 0.01 10'000

Mixed fission Products 0.0'l 1,000

Mlxed conosion products 0.01 10,000

Contam¡natedequipmentbeta-gamma0.001 10,000

lrradiated material, any form other than
solid noncombustible 0'01 1'000

lrradiated material, solid noncombustibleo.ool 10'000

Mixedradioactivewaste,beta'gammaO'O1 1'000

Packagedmixedwaste,beta'gamma2o.oo1 lO,Ooo

Any other alpha emitter 0.001 2

Contaminated equipment, alpha 0.0001 20

Packaged waste, alphaz 0.0001 20

Comb'r-nations of radioactive materials listed abovel

t For combinations of radioactive mater¡als, consideration of the need for an emergency plan is required if the sum of the ratios of the

quantity of each radloactive mat€rial authorized to the quantity listed for that materlal in Table RHS 7'2 exceeds one,
2 Waste packaged in Type B containers does not require an emergency plan.

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq.

Rule 1200-02-10-.16 Specific Terms and Conditions of Licenses is amended by deleting the Rule in its entirety

and substituting the follôwing so that, as amended, Rule 1200-02-10-.16 shall read as follows:

(1)

(2\

Each license issued pursuant to this Chapter shall be subject to all provisions of the Act, now or hereafter

in effect, and to all rules, regulations, and orders of the Division.

Neither the license nor any right under the license shall be assigned or otherwise transferred in violation

of the provisions of the Act.
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(g) Each person licensed by the Division pursuant to this. Chapter shall.confine has use and possession of

the material licensed to the locations and purposes authorized in the license.

(4) Each licensee authorized under Rule 12OO-02-10-.13(5) to distribute certain devices to generally licensed

persons shall:

(a) Report to the Division within thirty (30) days after the end of each calendar quarter alltransfers of

such devicesto persons generaliy'licénseo under Rule 12OO-02-10-.10(2)or, if notransfers have

been made during the re-porting þeriod, the report shall so indicate. For all transfers the report

snat iOeniity eacñgenerâl ticeniée by name and address, an individual by name and/or position

who may cónstituteä point of contact 
-between 

the Division and the general licensee, the type and

model number of device transferred and the quantity and type of radioactive material contained in

the device; and

(b) Furnish to each general licensee in this State to whom he transfers such device a copy of the

general license contained in Rule 1200-02-10-.10(2).

(5) Each specific licensee shall notify the Division in writing when the licensee decides to permanently

discontinue all activities involving radioactive materials authorized under the license'

(6) Each licensee preparing technetium-99m radiopharmaceuticals from molybdenum-99/technetium-99m

generators or rúb¡d'ium-ðz from strontium-82/rubidium-82 generators shall test the generator eluates for

ñrolybdenum-g9 breakthrough or strontium-82 and strontium-85 contamination, respectively, in

accórdance with Rule IZOO-02-07-.41. The licensee shall record the results of each test and retain each

record for three (3) years after the record is made.

(7) Each specific licensee and each general licensee meeting the criteria of Rule 1200-02-10-.10(2Xc)14

shall:

(a) Provide the Division written notification, at the address in Rule 1200-02-04-'07, immediately

following the filing of a voluntary or involuntary petition for bankruptcy under any Chapter of Title

11 (Bankruptcy) of the United States Code (U.S.C.):

1. By or against the licensee;

2. By or against 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. By or against an affiliate (as that term is def ined in 1 1 U.S.C. 101(2)) of the licensee;

(b) lnclude in the notification required in subparagraph (a) of this paragraph the bankruptcy court in

which the petition for bankruptcy was filed; and

(c) tnclude in the notification required in subparagraph (a) of this paragraph the date of the filing of

the petition.

(g) When temporary job-sites are authorized on a specific license, radioactive material may be used at

temporary job-siies, in areas not under exclusive federal jurisdiction, throughout the State of Tennessee.

(g) Each portable gauge licensee shall use a minimum of two independent physical controls that form

tangible barriers to secure portable gauges from unauthorized removal, whenever portable gauges are

not under the control and constant surveillance of the licensee.

(10) (a) Authorization under Rule 1200-02-10-.11(8) to produce Positron Emission Tomography (PET)

radioactive drugs for noncommercial transfer to medical use licensees in its consodium does not

relieve the liceñsee from complying with applicable FDA, other Federal, and Agreement State
requirements governing radioactive drugs.
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(b) Each licensee authorized under Rule 1200-02-10-.11(8) to produce..PET radioactive drugs for

noncommercial transfer to medical use licensees in its consortium shall:

1. Satisfy the labeling requirements in Rule 12OO-02-10-.13(10)(a)4 for egch PET

radioáctive drug tranlport radiation shield and each syringe, vial, or other container used

to hold a pET raO¡oacilve drug intended for noncommercial distribution to members of its

consoftium.

2. possess and use instrumentation to measure the radioactivity of the PET radioactive

drugs intended for noncommercial distribution to members of its consortium and meet the

proõedural, radioactivity measurement, instrument test, instrument check, and instrument

adjustment requirements in Rule 1200-02-10-'1 3(10Xc).

(c) A licensee that is a pharmacy authorized under Rule 1200-02-10-'11(8) to produce PET

radioactive drugs for nôncommercial transfer to medical use licensees in its consortium shall

require that any individualthat prepares PET radioactive drugs shall be:

1. An authorized nuclear pharmacist that meets the requirements in Rule 1200-02-10-

.13(10)(b)2, or

Z. An individual under the supervision of an authorized nuclear pharmacist as specified in

Rule 1200-02-07-.19.

(d) A pharmacy, authorized under Rule 1200-02-10-.11(8) to produce PET radioactive drugs for

noncommeicial transfer to medical use licensees in its consortium that allows an individual to

work as an authorized nuclear pharmacist, shall meet the requirements of Rule 1200-02-10-

.13(1oxb)s.

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq.

Rule 1200-02-10-.29 Reciprocal Recognition of Licenses is amended byadding paragraphs (4)and (5) to read as

follows:

(4) Before radioactive materials can be used at a temporary job site within the State at any Federal facility,

the jurisdictional status of the job site shall be determined. lf the jurisdictional status is unknown, the
Federal agency should be contacted to determine if the job site is under exclusive Federaljurisdiction.

(a) ln areas of exclusive Federaljurisdiction, the general license is subject to all the applicable rules,

regulations, orders and fees of the NRC, and

(b) Authorizations for use of radioactive materials at job sites under exclusive Federal jurisdiction

shall be obtained from the NRC by either:

1. Filing a NRC Form-241 in accordance with 10 CFR 150.20(b); or

2. By applying for a specific NRC license.

(S) Before radioactive material can be used at a temporary job site in another State, authorization shall be

obtained for the State if it is an Agreement State, or from the NRC for any non-Agreement State, either by
filing for reciprocity or applying for a specific license.

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq.

Chapter 1200-02-11
Licensing Requirements for Land Disposal of Radioactive Waste

Amendments
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(1) of Rule 1200-02-11-.14 Transfer of License is amended by adding. th.e words ",

òtiltel and (f),', between the words "care" and "will" so that, as amended,

follows:

(c) That any funds and necessary records for care, required by Rules 1200-02'11-.1 9(1Xe) and (f)'

will be transferred to the disposal site owner;

Authority: T.C.A. SS 68-202-201 et seq. and 4-5-201 et seq'

78



I certify that the information included in this filing is an accurate and complete representation of the intent and
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